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Abstract
There are many reasons for organizations to improve job satisfaction; it creates 
happier employees, it lowers costs for hiring and training new personnel, it lowers
costs for sickness absence and also creates more motivated and productive 
employees. To stay competitive, many organizations take on a systematic 
methodology to improve and sustain product quality, as well as to improve 
productivity. However, the wellbeing of the employees is only vaguely described in 
many of these improvement methodologies and their effect on job satisfaction can 
therefore be questioned. One such methodology for improvement work is Six 
Sigma.

The purpose of this thesis is to generate knowledge of how job satisfaction can be 
attained, with a focus on the interconnection between job satisfaction and Six
Sigma. The studies performed have been limited to Swedish organizations.

To achieve this purpose, three studies, using interviews, workshops, documents 
and a post survey, were performed. The first study included two organizations that 
have been awarded as successful, in particular, in areas concerning employee 
satisfaction. It was discovered that these companies, although differing in size and 
business field, had used similar methodologies to reach a high level of job 
satisfaction. For example, both had a coaching, visible and highly motivated leader, 
they worked with self-governing work groups with delegated responsibility and 
authority, they focused on relation-building activities and an infrastructure for 
communication. Employees at these two organizations felt they had a meaningful 
job.

The second and third studies were performed at organizations that were using the 
improvement methodology Six Sigma. The second study describes how three large 
Swedish organizations have worked to implement Six Sigma. This study found two 
main approaches for the implementation: one seemingly fast ‘top-down’ approach 
and one voluntary, ‘middle-out’ approach. Conclusions from the study were that a 
combination of the two approaches is desirable – that is, a ‘top-down’ 
implementation with committed leaders at all levels, who are sensitive to the
individual needs of units, departments and individuals. Also, it was shown that 
many of the Six Sigma success factors found in the literature were valid in a 
Swedish business environment too. In the third study, which explored how Six
Sigma could affect the job satisfaction among employees, it was found that 
participants of Six Sigma were either neutral or positively affected, while non-
participants did not feel affected. Black Belts were generally more positively 
affected than Green Belts. 
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Abstract in Swedish 
Det finns många skäl för företag att förbättra arbetstillfredsställelsen; det skapar 
gladare medarbetare, det sänker kostnader för att anställa och lära upp ny personal, 
det sänker kostnader för sjukfrånvaro och skapar även mer motiverade och 
effektivare medarbetare. För att vara konkurrenskraftiga, inför många företag ett
systematiskt arbetssätt för att förbättra och behålla hög produktkvalitet, samt för att
förbättra produktiviteten. Nöjda medarbetare är dock inte ett uttalat mål i många av 
dessa arbetssätt och kan därför ifrågasättas. Ett sådant arbetssätt för
förbättringsarbete är Sex Sigma. 

Syftet med denna uppsats är att generera kunskap kring hur arbetstillfredsställelse
kan uppnås med fokus på kopplingen mellan arbetstillfredsställelse och Sex Sigma. 
Studierna har begränsats till att innehålla svenska organisationer.

För att uppnå detta syfte har tre studier genomförts. Dessa har innehållit intervjuer,
”workshops”, dokumentstudier, samt en postenkät. Den första studien inkluderade 
två organisationer som blivit uppmärksammade som framgångsrika, framförallt i
frågor som rör medarbetarnas nöjdhet. Det visade sig att dessa två organisationer, 
som var olika stora och verkade inom olika affärsområden, hade använt många 
liknande arbetssätt för att nå hög arbetstillfredsställelse. Båda organisationerna 
hade, till exempel, en stöttande, synlig och högt motiverad ledare, de arbetade med 
självstyrande grupper, fokuserade på gemensamhetsskapande aktiviteter och en 
infrastruktur för kommunikation. Medarbetarna i dessa två organisationer kände att 
de hade ett meningsfullt arbete. 

Den andra och tredje studien utfördes på organisationer som använde arbetssättet 
Sex Sigma. Den andra studien beskriver hur tre stora svenska organisationer har 
arbetat för att införa Sex Sigma. Denna studie fann två skilda tillvägagångssätt för 
ett införande: ett ’top-down’-alternativ som tycktes gå relativt snabbt och ett 
’middle-out’-alternativ som mer byggde på frivillighet. Slutsatser från studien var att 
en det är fördelaktigt att kombinera dessa två alternativ - alltså, ett införande som 
sker uppifrån och nedåt, med engagerade ledare på alla nivåer som är lyhörda för 
individuella behov hos enheter, avdelningar och individer. Det visade sig också att 
många framgångsfaktorer för Sex Sigma som hittats i litteraturen, var meningsfulla 
även i ett svenskt sammanhang. Den tredje studien, vars mål var att undersöka hur
Sex Sigma kunde påverka arbetstillfredsställelsen, visade att de som deltagit i Sex 
Sigma antingen var neutralt eller positivt påverkade, medan de som inte deltagit inte
kände sig påverkade alls. ”Svartbältare” var generellt mer positivt påverkade än
”grönbältare”.
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1 Chapter 1 
Introduction

his chapter presents the background and purpose of the thesis, together with the 
chosen research questions and an overview of the thesis structure.T

1.1 The beginning 
Happiness and well-being are important elements of a person’s life. “The relevance of 
economic performance is that it may be a means to an end.….Economic things matter only in so 
far as they make people happier” (Oswald, 1997). Most people spend a relatively large 
amount of their adult life working and, hence, how we feel about our job is said to 
be one of the most important ingredients of personal happiness and overall well-
being (Sousa-Poza & Sousa-Poza, 2000; Rose, 2001).

One area of research, which focuses on a human perspective of work, is the study 
of job satisfaction. Job satisfaction is often studied within the framework of 
Human Relations, and is in this thesis defined as ‘one’s sense of satisfaction not 
only with the work but also with the larger organizational context within which
work exists’ (Büssing et al., 1999; Stamps & Piedmonte, 1986); see also Section 3.1. 

As the world is becoming more complex, the importance of job satisfaction and 
releasing human potential at every level of the organization becomes more and 
more important. This was realized by the psychologist McGregor over four decades 
ago. The current value of the McGregor’s work has been described by Heil et al.
(2000, p.3):

“…Those businesses that thrive today are not necessarily those with the most valuable 
resources, the greatest market share, or the most capital (though none of these hurt); 
rather, those businesses that are able to tap their human potential in the most 
productive manner are the ones who enjoy enduring success. This is the world that 
Douglas McGregor envisioned.”

Whether or not high levels of job satisfaction lead to better productivity or job 
performance is highly debated in the literature. However, several studies do show a
positive relationship between job satisfaction and job performance (Judge et al., 
2001). One reason why job satisfaction might lead to better job performance is that 
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individuals who like their jobs are more likely to be in a good mood at work, which 
affects job performance in various ways, including creative problem solving, 
motivation and other processes (Isen & Baron, 1991). Other studies have shown a
positive connection between employee satisfaction and external customer 
satisfaction (Kristiansen & Juhl, 1999; Westlund & Löthgren). Thus, by satisfying
one’s employees, one can expect one’s external customers to be more satisfied,
which, in turn, can lead to long-term financial gains (Mittal et al., 2005).

In the early 2000s, rising levels of sickness absence were troubling Sweden and 
other countries (Nyman, 2002). One reason for this high frequency of sickness was
connected to psychologically unsatisfactory working environments (The Swedish 
Labour Inspectorate, 2000; Dolbier et al., 2001). For example, Job strain, that is,
work combining high demands and low job control, is a risk factor for
hypertension and cardiovascular disease (Landsbergis et al., 1999). Landsbergis et 
al. (1999) describe a dramatic increase in workload from the late 1970s until the late 
1990s in both Europe and the USA, which partly explains the high levels of
sickness absence. 

The sickness absence (often long-term sickness) is costing the individual, the 
organization and the society substantial amounts of money and suffering. 
According to Løkke et al. (2007), 5 to 10 per cent of all workdays in the Nordic 
countries are wasted due to employee absenteeism. For the organization, there are
costs associated with e.g. hiring and training new personnel. Also, before a person 
becomes absent because of a psychologically unsatisfactory working environment, 
there are costs associated with not having that individual contributing his/her work
effort to organizational goals. Thus, achieving a satisfactory working environment
will lead to lower levels of absenteeism, lower employee turnover rates, and 
minimized waste of creativity, which will save the organization significant amounts
of money. 

Indeed, caring for the employees of a company seems to be a good investment for 
managers. However, executive managers often focus on more obvious money 
saving activities, such as, improved productivity, product quality and profitability. 
To aid organizations systematizing such improvement work, there is a wide range 
of improvement methodologies1 to choose from; for example Lean Enterprise 
(aiming at streamlining the processes of an organization), Just In Time (an 
inventory strategy that reduces in-process inventory), and Six Sigma (focusing on 
systematically improving processes and eliminating defects).

1 In this thesis a methodology is seen as a way of working, thus an improvement methodology is ‘a way of working 
with improvements’.
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Many improvement methodologies are used within the larger frame of Quality
Management2. However, the well-being of the employees is only vaguely described 
in many of these methodologies that often are developed in a Taylorist school of 
thought, focusing on improving the work methods and solving problems by using 
scientific tools. Moreover, the organizational change that takes place when 
implementing a new improvement methodology can cause stress and anxiety 
among the workers (Arnetz, 2005). The methodologies in themselves are also 
demanding. Given the increases in workload demands reported in national surveys, 
one key question is to what extent is the implementation of these improvement
methodologies associated with increased workload demands and, therefore greater 
job strain? Are these methodologies possibly making the levels of job satisfaction 
among employees fall?

1.2 Purpose
The purpose of this thesis is to generate knowledge of how job satisfaction can be 
attained, especially in the context of systematic improvement work.

1.3 Research questions 
As discussed above, there are many reasons for organizations to work for high
levels of job satisfaction among their employees. This is acknowledged and 
accomplished by a number of companies today. In Sweden, a number of 
successful3 organizations have been given a national award instituted by Alecta (an 
insurance company for occupational pensions). However, there are still many
organizations in Sweden and other countries that struggle with high levels of
sickness absence (Arnetz, 2005; Løkke et al., 2007). One way to support these 
companies is to learn from successful companies – companies that have attained 
high levels of job satisfaction, such as receivers of the award from Alecta. The first 
research question is: 

RQ 1. ‘How have successful organizations attained high levels of job satisfaction
among their employees?’ 

Many organizations choose to use a systematic methodology to improve and
sustain a high level of quality of produced goods and services. For this purpose a 
number of organizations are using the improvement methodology Six Sigma, a ‘hot 
topic’ within Quality Management today; see Chapter 3. Even though employees in 
most organizations are not ill-treated today, they must be able to cope with the
ever-changing demands of modern working life, which, even without a demanding 

2 Quality Management, in this thesis, is seen as the overarching field of practice and research including all kinds of 
quality related issues.
3 Successful in this context refers to success in Human Relations related efforts.
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improvement methodology, can cause stress and anxiety; see Arnetz, (2005). Also,
Eckes (2003) suggests that the glorification of a relatively small number of 
employees above others within Six Sigma4 may produce lower employee 
satisfaction. Little has been written about the human dimension of Six Sigma; see 
Nonthaleerak & Hendry (2006). Therefore, the author of this thesis finds it 
intriguing to further explore the impact of Six Sigma on the employees of the 
organization.

Six Sigma was developed in an American context and most descriptions of the 
methodology also stem from the USA. However, research has shown that there are 
large cultural differences among different countries in the world; see Hofstede & 
Hofstede (2005); Trompenaars (1993); Silverthorne (2005). In a study by Hofstede 
& Hofstede (2005), Sweden was the most characteristic society, in which social
gender roles overlap, i.e., both men and women are supposed to be modest, tender, 
and concerned with the quality of life. The USA was regarded as a society where
social gender roles are more clearly distinct (i.e., men are supposed to be assertive, 
tough, and focused on material success whereas women are supposed to be modest 
and tender). This and other national culture differences might affect the 
implementation of an improvement methodology that is developed in another
cultural setting. Therefore, the present writer chose to study how Six Sigma, with 
its American origin, has been implemented in Sweden. The second and third 
research questions are:

RQ 2. ‘How have Swedish-based organizations worked to implement Six Sigma?’ 
RQ 3. ‘How does Six Sigma influence job satisfaction among employees?’ 

1.4 Delimitations
The research described in this thesis is limited to Swedish-based organizations in
order to minimize the discussed cultural differences between organizations.

1.5 Thesis structure 
The chapters of the thesis are outlined below.

Chapter 1: In this chapter the background is described and the purpose and 
research questions of the thesis are presented. 

Chapter 2: In this chapter a retrospect of the research areas of the thesis is 
presented.

4 The improvement agents (Black Belts) within Six Sigma have a dominant role in the improvement work, see also 
Section 3.7.
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Chapter 3: In this chapter the framework that was used to create an understanding 
of the research areas and in the design and analysis of the studies, is 
presented.

Chapter 4: In this chapter the methodological choices made along the research 
journey behind this thesis are presented.

Chapter 5: In this chapter the three studies are summarized, with a focus on the 
main results. 

Chapter 6: In this chapter the conclusions from the three studies are presented in 
connection to the research questions, followed by a discussion. 

Besides these chapters, the thesis also consists of a list of references, three 
appended papers and three other appendices. To answer the research questions, 
three studies were performed. Each study is described in a separate paper. The 
connection between the research questions, the studies and the papers is displayed
in Figure 1-1. 

Research Question 1 Paper A 
How have successful 
organizations attained high
levels of job satisfaction 
among their employees? 

How Successful Swedish 
Organizations Achieve 
Sustainable Health 

Study 1

Figure 1-1. The connections among the research questions, the studies and the appended papers.

Research Question 2 
How have Swedish-based
organizations worked to 
implement Six Sigma? 

Research Question 3 
How does Six Sigma 
influence job satisfaction 
among employees? 

Paper B 
Ways of implementing Six 
Sigma in a non-American 
culture

Study 2

Paper C 
Six Sigma and Work 
satisfaction Consequences Study 3
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2 Chapter 2 
Retrospect of  the research areas 

his chapter aims at giving some of the history behind the overarching research areas of 
this thesis.T

Historical events are often differently interpreted by different authors. It is the 
intention of the present writer to describe all sides of highly debated research 
results. However, because of the large amount of literature available, only a few of
the most important events have been chosen.

2.1 Scientific Management and Hawthorne 
Organizational improvements, such as increased productivity and efficiency, have 
been aimed at since the beginning of industrial organization and most likely even
earlier. One of the most famous documented examples of this early determination 
to develop new and better ways of working is the work by Taylor (1856-1915),
described in Taylor (1911). Taylor believed that it was the skilled workers and
foremen, rather than the owners, who determined the organization and pace of 
production. This craft knowledge of workers, which the owner depended on, 
placed the owner at a serious disadvantage. Taylor knew, from having been one of 
the workers, that the workforce was not working with the best interest of the 
company at hand (Taylor, 1911, p.38): 

“Every new workman who came into the shop was told at once by the other men
exactly how much of each kind of work he was to do, and unless he obeyed these 
instructions he was sure before long to be driven out of the place by the men.” 

To shift this balance of power, Taylor believed that the dependence of worker
knowledge had to be eliminated, which was one of the fundamental objectives of
his theory. This theory has been named Scientific Management.  (Jaffee, 2001; 
Taylor, 1911)

According to the theories of Scientific Management, the managers of a company 
were given new duties (also referred to as the principles of Scientific Management), 
which Taylor (1911, p.27) placed under four headings:
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“Replace rule-of-thumb work methods with methods based on a scientific study of the 
tasks.
Scientifically select, train, and develop each employee rather than passively leaving them 
to train themselves. 
Cooperate with the workers to ensure that the scientifically developed methods are being 
followed.
Divide work nearly equally between managers and workers, so that the managers 
applies Scientific Management principles to planning the work and the workers actually 
perform the tasks.” 

Taylor began his famous book The Principles of Scientific Management (Taylor, 1911) 
with the following sentence: 

“The principal object of management should be to secure the maximum prosperity for 
the employer, coupled with the maximum prosperity for each employee.” 

In many ways he did have the best interest of the employees at heart. For example, 
the workers were awarded higher wages and given shorter working hours for 
working harder. However, the objectification of people, viewing humans as tools, 
instruments, or parts to fit into the production process has received substantial 
criticism; see Hoxie (1915). Statements like the one when Taylor argues that a man 
who is fit to handle pig iron needs to be as stupid and as phlegmatic as an ox, 
exemplifies this insensitive objectification.  

Scientific Management represents one important strategy for controlling the human 
factor of production. After Taylor and his managerial proposition, an influential 
study for management practice was performed between 1924 and 1932: the 
Hawthorne experiments. In short, these studies included a series of experiments at 
the Western Electric Company plant outside Chicago, performed by Mayo and his 
associates from the Department of Industrial Research at Harvard University. The 
researchers were interested in the impact of physical conditions – lighting, work 
layout, work pace, and so forth – on output and productivity. The manipulation of 
physical working conditions was expected to have some kind of linear effect on the 
level of output; for example, the greater the illumination, the greater the expected 
output. However, as it turned out, productivity and output seemed to rise 
regardless of the way in which the physical conditions were altered – for better or 
for worse – output increased. Mayo (1933, p.71-72) explains this increase in output 
as the result of a change in mental attitude: 

“Undoubtedly, there had been a remarkable change of mental attitude in the group. 
This showed in their recurrent conferences with high executive authorities. At first shy 
and uneasy, silent and perhaps somewhat suspicious of the Company’s intention, later 
their attitude is marked by confidence and candor.” 

This explanation of the paradoxical discovery is what is known as the ‘Hawthorne 
effect’. This effect has implications for both methodological research and practical 



management. Methodologically, the Hawthorne experiments showed how the 
simple act of observation can influence the behavior of research subjects (Jaffee, 
2001). To management, the Hawthorne studies demonstrated how communication
and interaction with workers can result in heightened levels of commitment and 
output. This latter ‘effect’ provided evidence, according to the Hawthorne 
investigators, that people work for purposes other than pay.

However, the Hawthorne experiments have been subject to radical criticism. The
Hawthorne investigators concluded that the increase in output was a result of 
satisfying social relations at work – resulting from free and friendly supervision.
Carey (1967) argues that other influences were likely to have been important, e.g., a
period of fairly stern discipline, the dismissal of two workers, and their replacement 
by people of rather special personality and motivation. He proposes that maybe 
supervision became more friendly and relaxed because output increased and not 
the other way around. Parsons (1974) stresses another variable that probably 
affected the output, namely a variable consisting of information feedback together
with financial reward. Operators were told what their output rates were, and the 
higher the rates, the more money they earned. Franke & Kaul (1978) performed a 
statistical interpretation of the major Hawthorne experiment, which also led to 
conclusions different from those drawn by the Hawthorne investigators. They 
showed that a large part of the variance in production rates could be explained by 
measured variables, which falsified the assumption that output changes resulted
from unmeasured changes in the Human Relations of workers. 

2.2 The development of Human Relations
The reaction of labor to Scientific Management and the behavior of workers
exhibited during the Hawthorne experiments (correctly interpreted or not) 
prompted an expansion of models acknowledging the human dimension of
organization. The research area was to be called Human Relations. If the 
Hawthorne experiments can be viewed as highly important for the study of 
management practice, then Maslow’s (1943) work on the human needs hierarchy 
can be regarded as a highly influential personality theory within the field of Human
Relations (Jaffee, 2001). Maslow was an American psychologist and developed, 
independently of organizational needs, a model of personality development and 
motivation. The model includes human needs, from basic lower-order needs 
toward more complex or higher-level needs; see Figure 2.1. The basic needs, the
physiological needs and the safety needs, which a human being first needs to satisfy, 
include the need for food, shelter, and security. Once the basic needs are satisfied, 
humans are motivated to pursue the higher-level needs. These include social needs
(the need for belonging, association, and acceptance) and esteem needs (the need for
self-esteem and recognition). The final, and ultimately most difficult, needs to 
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development, a capacity for responsibility, and a desire to realize organizational 
goals.

McGregor believed that organizations would be far more effective and powerful 
when managers offered employees the opportunity to align their individual goals
with those of the business. His thinking reinforced the pragmatic message of 
Maslow’s work that people are capable of extraordinary accomplishments if they 
are able to meet their own self-fulfilling needs while pursuing the goals of the 
organization (The Professional Manager, reproduced in Heil et al., 2000, p.33):

“I am of the firm belief that the capacity for self-actualization, which is so obvious in 
the small child, remains in the adult, even though it may be latent because of 
environmental restraints. I see a genuine potential for a linkage of self-actualization 
with organizational goals. Strategy planning that takes into account this assumed 
human characteristic can lead to a more effective organization in sheer economic
terms.”

The implications for structural organizational changes suggested by Maslow’s 
model and Theory Y were more far reaching than those proposed by the 
Hawthorne theories. The managerial application of these ideas has involved the
redesign of job tasks and authority structures to enhance levels of variety, 
autonomy, and participation. McGregor also suggested greater decentralization, and 
delegation, job enlargement, consultative management, and employee-determined
performance targets. Human Relation theory represents a significant shift in 
assumptions about sources of human motivation and behavior; see also Herzberg 
et al. (1959) and Kondo (1989). While Scientific Management assumed a human 
motivated by the desire for a bonus, Human Relations emphasizes the social needs 
and the need for self-actualization (Jaffee, 2001).

2.3 The development of Quality Management 
The development of Human Relations can be seen as a reaction or opposition to 
Scientific Management and Taylor’s objectification of people. A discipline that has 
its roots within the Scientific Management theories, is Quality Management.
However, Quality Management has come to include many theories also originating 
in the Human Relations movement, and can today be seen as a fusion of these two,
somewhat opposite, schools of thought.

The father of modern quality philosophy is by many said to be Walter A. Shewhart 
(Bergman & Klefsjö, 2003; Foley et al., 2007). In 1924 Shewhart developed the 
concept of control charts while employed at the Bell Telephone Laboratories. 
Using these control charts, the processes could be controlled, and inspection was
no longer the only means of maintaining quality (Shewhart, 1931). When the 
American Society of Quality Control was formed in February 1946 Walter
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Shewhart became its first honorary member, and the society’s most prestigious 
award (The Shewhart Medal) honors his work. In 1949 Shewhart, together with 
three of his colleagues5 at Bell Laboratories, were listed as the founders of the
quality control movement by Fortune Magazine (Foley et al., 2007). His early 
version of the improvement cycle (Plan, Do, Study, Act), which was further
developed by Deming, is taught to students and used by both scholars and 
practitioners today.

Another important milestone in the development of Quality Management is its 
many successful applications in Japan. The seminars by three Americans have been 
attributed as key factors in this success (Bergquist et al., 2007). In 1946, Homer A
Sarasohn, a former US army paratrooper and radio engineer, was invited to Japan 
by General Douglas MacArthur to assist in the rebuilding of the Japanese 
communications industry. Sarasohn and his colleagues wrote a textbook (The 
Fundamentals of Industrial Management), for a series of seminars, which
emphasized the quality of products as the strategic focus of business (Foley et al., 
2007). After Sarasohn both W. Edwards Deming and Joseph M. Juran were, 
separately, invited to speak to Japanese management executives about their views 
upon quality. These visits clearly made an important contribution to the Japanese 
success on the quality arena. It may be argued, however, whether they should be 
given the full credit, which is illustrated in Bergman & Klefsjö (2003):

“Deming was asked what made the great difference in Japan – what the actual 
underlying causes of the ‘Japanese Miracle’ were. He replied: “One man with
profound knowledge” and was of course, referring to himself……Juran had a more 
tempered view of his own contribution in Japan. During regular visits to Sweden in 
the period between 1972-1989, he often said: “My role is not very significant, and 
nor is Deming’s. Those who did have a crucial impact were the Japanese managers 
who listened to us and then started to work according to our guidelines. Managers in
other countries did nothing.”” 

It was not until the 1980s that Quality Management was ‘sweeping the world’. Juran
and Deming together with Crosby and Feigenbaum had published their first works
on quality6. Now, most notably, Deming, Juran and Crosby were at the centre of an 
international quality movement. However, in the end of the 1980s both
practitioners and management scholars began to look closely at Quality 
Management, and negative criticism emerged. According to Bergquist et al. (2007), 
there was concern about the lack of a widely accepted description of both the 
quality concept and Quality Management.

Foley et al. (2007) describe this development as Quality Management resting on 
three sets of documents that were written and promoted as standards in the late 
1980s and early 1990s. The documents were constructed at about the same time, on

5 These colleagues were Harold F. Dodge, George Deforest Edwards and Harry G. Romig (Fooley et al., 2007).
6 Juran published his book as early as 1951 but it did not receive widespread public attention until the 1980s.
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different continents, by different groups, using different approaches to describing 
and promoting the same management methodology. Those different standards 
were (Foley et al., 2007): 

“Books by Crosby, Deming and Juran – each promoting his own book and its summary 
“points”, “steps” and “principles” as the standard, or one best way 
The ISO family of standards 
The Quality Award or Business Excellence Models.” 

The books were written in the USA, ISO 9000 (International Organization for 
Standardization, 2000) was created by the Geneva-based International Organization 
for Standardization, using a committee whose members were drawn from more 
than 100 countries. The Excellence Models (Malcolm Baldrige National Quality 
Award and The EFQM Excellence Award) were created by a relatively small group 
of largely senior business executives. In addition to being written by different 
groups, each Quality Management standard was directed at a different audience and 
described Quality Management differently. According to Foley et al. (2007), the 
entrepreneurs went through quality control to Quality Management and finally to 
TQM (Total Quality Management), while the quality language of ISO was quality 
assurance and for the Quality/Excellence organizations it was business excellence.  

This inconsistency is one way of explaining the declining interest in Quality 
Management which appeared in the 1990s. Despite the increasing use of the 
acronym TQMTP

7
PT, there was no universally accepted description of the concept. 

Other explanations are that it was difficult to assign financial benefits to TQM 
efforts and there was no common metric to measure the level of quality attained 
(Black & Revere, 2006). Also, not least important, many failures of organizations 
trying to implement TQM were documented; see e.g. Eskildsson (1994) and Brown 
et al. (1994). 

2.4 The development of Six Sigma 
While TQM was declining in the mid 1990s, the improvement methodology Six 
Sigma was in the beginning of its heyday. Some authors argue that Six Sigma is an 
extension of TQM, see Black & Revere (2006) while others think it is a 
methodology within the larger frame of TQM, see Klefsjö et al. (2001). The key 
success factors differentiating Six Sigma from TQM are, according to Basu (2004):  

“The emphasis on statistical science and measurement
A rigorous and structured training deployment plan (Champion, Master Black Belt, 
Black Belt and Green Belt)  

                                          
TP

7
PT No one knows exactly when the acronym TQM was invented but in the end of the 1980s it was being widely used. 

See also Bergquist et al. (2007). 
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A project-focused approach with a single set of problem solving techniques such as 
DMAIC (Define, Measure, Analyze, Improve, Control)
Reinforcement of Juran’s tenets (Top Management Leadership, Continuous Education 
and Annual Savings Plan). “ 

The Six Sigma movement stems from the quality journey experienced by Motorola, 
an American corporation that in the late 1970s and early 1980s saw Japanese 
competition gaining a significant market share with superior products. According 
to Harry & Schroeder (2000), it all started in 1979 when executive Art Sundry stood 
up at a management meeting and proclaimed, “The real problem at Motorola is 
that our quality stinks!” Sundry’s proclamation sparked a new era within Motorola 
and led to the discovery of the crucial correlation between higher quality and lower 
development costs for manufacturing products. As Motorola executives began 
looking for ways to cut waste, Bill Smith, a senior engineer and scientist within 
Motorola’s Communications Division, was studying the correlation between a 
product’s field life and how often that product had been repaired during the 
manufacturing process (Harry & Schroeder, 2000). Smith found that if a product 
was found defective and needed corrections during the production process, other 
defects were bound to be missed and found later by the customer. However, when 
the product was manufactured error free, it rarely failed during early use by the 
consumer. Smith’s results were at first greeted with skepticism, but seem to have 
led to the start of Motorola’s quest to improve quality in a more proactive manner, 
which, simultaneously, led to reduced production times and costs. Harry & 
Schroeder (2000) argue that it was this link between higher quality and lower cost 
that led to the development of Six Sigma. 

According to Barney (2002), Bill Smith crafted the original statistics and formulas 
that were the beginnings of Motorola’s Six Sigma methodology. He took his ideas 
to CEO Bob Galvin, who came to recognize the approach as a key to addressing 
quality concerns. Mikel J. Harry and Richard Schroeder then helped management 
and employees put it to work (Magnusson et al., 2003). Six Sigma became central to 
Motorola’s strategy of delivering products that were fit for use by customers. In 
1999 Motorola had saved $15 billion over 11 years (McClusky, 2000). 

The emphasis on the importance of linking financial gains to projects undertaken 
within Six Sigma is attracting the interest of top managers. These financial issues 
together with published success stories are said to be the main reasons for the 
popularity of Six Sigma (Klefsjö et al., 2006).



3 Chapter 3 
Theoretical frame of  reference 
his chapter presents the framework that was used to create an understanding of the 
research areas, and in the design and analysis of the three studies. The main

framework in this thesis is job satisfaction. However, a substantial part of the research 
covers the implementation of the improvement methodology Six Sigma. Hence, a more in-
depth discussion than was given in previous chapters on the contents of Six Sigma, together
with theories on organizational change, is also presented in this chapter. The chapter is
opened with a short description of the overarching field of Quality Management. 

T

3.1 Quality Management 
The development of Quality Management has already been described. Hence, this 
section is used to present some important definitions in the area. A large part, if 
not all, of the constituents of Quality Management is included in what is often 
called Total Quality Management (TQM). According to Bergman & Klefsjö (2003), 
TQM means “a constant endeavor to fulfill, and preferably exceed, customer needs and 
expectations at the lowest cost, by a continuous improvement work, to which all involved are 
committed, focusing on the processes in the organization”. Similarly, quality of a product is
defined as “its ability to satisfy, and preferably exceed, the needs and expectations of the 
customers” (Ibid). Moreover, customers can be defined in different ways. Some 
definitions are quite narrow, as for example the one included in the International 
standard for Quality, ISO 9000:2000: “A customer is an organization or a person that 
receives a product” (ISO 9000). Bergman & Klefsjö (2003) define customers more 
widely as “The ones, we as an organization want to create value for”. Included in this 
definition are persons or organizations inside and outside our own organization.
Thus, the internal employees are also seen as customers. This definition of 
customers has been used in the studies included in this thesis. 

Resent research within the field of Quality Management is using the term 
stakeholder instead of customer to emphasize the importance of providing value 
for other groups than end consumers (Starik & Sharma, 2005). Employees are one 
such group of stakeholders that a company needs to provide value for.
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Successful quality work can be attained by having a committed leadership (Bergman 
& Klefsjö, 2003). A set of values, forming a culture for quality, is also needed as a 
base for this work. Bergman & Klefsjö (2003) suggest six ‘cornerstones’, which can 
build such a culture: 

Committed leadership 
Focus on the customers 
Base decisions on facts 
Focus on processes 
Improve continuously 
Let everybody be committed 

TQM can be seen as a Quality Management system, where these values are 
supported by a number of methodologies and tools; see Hellsten & Klefsjö (2000). 

3.2 Job satisfaction 
Increasing concern about the meaning of work and the belief that the degree of 
satisfaction at work is related to aspects of work behavior such as productivity, 
absenteeism, turnover rates and intention to quit, have prompted the growth of a 
vast research literature on job satisfaction (Tsigilis et al., 2004). Naturally, it will not 
all be covered here. However, different views and theories of job satisfaction, 
which have helped the author create an understanding of the concept and also put 
together job satisfaction measures for the questionnaire in the third study, will be 
presented.

According to Locke (1969), job satisfaction is “the pleasurable emotional state resulting 
from the appraisal of one’s job as achieving or facilitating the achievement of one’s job values”. In 
the same way he describes job dissatisfaction as “the unpleasurable emotional state 
resulting from the appraisal of one’s job as frustrating or blocking the attainment of one’s job 
values or as entailing disvalues”. According to Locke (1969), job satisfaction and 
dissatisfaction are a function of the perceived relationship between what one wants 
from one’s job and what one perceives it as offering or entailing. This theory of job 
satisfaction is frequently cited in the literature.  

Some authors view job satisfaction as a narrower term than work satisfaction 
(Büssing et al., 1999). Therefore the term work satisfaction was used in Paper C. 
After having reviewed a large part of the literature on job satisfaction and work 
satisfaction, the present writer decided to use the more widespread term job 
satisfaction. However, job satisfaction is, in this thesis, broadly defined as ”one’s
sense of satisfaction not only with the work but also with the larger organizational context within 
which work exists” (Büssing et al., 1999; Stamps and Piedmonte, 1986). This 
definition also includes the larger context of satisfaction at the workplace, for 
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example the relationship between work and non-work processes of socialization at 
work (Büssing et al., 1999).  

Building on Locke’s (1969) definition, Rice et al. (1989) propose that job 
satisfaction is determined, in part, by the discrepancies resulting from a 
psychological comparison process involving the appraisal of current job 
experiences against some personal standards of comparison (e.g., what employees 
want, feel entitled to, see others getting, have experienced in the past, etc.). Rice et 
al. (1989) even suggest, based on their own and others’ findings, that it would be 
difficult to justify any theory of satisfaction that did not have some mechanism for 
incorporating the discrepancy concept. 

Despite the large body of research, there are still major shortcomings in job 
satisfaction research, according to Büssing et al. (1999). The definitions referred to 
above give us an understanding of what is meant by job satisfaction. However, 
Büssing et al. (1999) argue that most of them do not provide us with a theory of 
job satisfaction in the sense of an interrelated set of testable hypotheses developed 
from the framework of a model. Büssing et al. (1999) have validated a model of 
different forms of job satisfaction originally proposed by Bruggemann. Six forms 
of job satisfaction (progressive, stabilized, resigned satisfaction; constructive, 
fixated, resigned dissatisfaction) were derived from the constellation of four 
constituent variables: comparison of the actual work situation and personal 
aspirations, global satisfaction, changes in level of aspiration and controllability at 
work.

Achieving job satisfaction, in other words providing good working conditions for 
the employees, is also an important value within the field of Quality Management. 
According to Bergman & Klefsjö (2003), the most important cornerstone of Total 
Quality Management (TQM) is to provide value for customers. Included in the 
term customer is also the internal customer, i.e. the employee.  

“Building profits by putting people first” 
Pfeffer (1998) describes in his book, ‘The Human Equation – Building profits by 
putting people first’, seven dimensions that are important if one wants to put 
emphasis on the importance of the people. These dimensions were derived from 
various studies, related literature and personal observation and experience (Pfeffer, 
1998, p.64-98): 

“Employment security 
Selective hiring of new personnel 
Self-managed teams and decentralization of decision making as the basic principles of 
organizational design 
Comparatively high compensation contingent on organizational performance 
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Extensive training 
Reduced status distinctions and barriers, including dress, language, office arrangements, 
and wage differences across levels 
Extensive sharing of financial and performance information throughout the 
organization.”

Implementing these practices in isolation may not have much effect, however, and, 
under some circumstances, it could actually be counterproductive, according to 
Pfeffer (1998). For instance, increasing the firm’s commitment to training activities 
will not accomplish much unless changes in work organization permit these more 
skilled people to actually utilize their knowledge. Employment security, too, can be 
counterproductive unless the firm hires people who will fit the culture and unless 
incentives reward outstanding performance. Implementing work teams will 
probably not, by itself, accomplish as much as if the teams receive training both in 
specific technical skills and team processes, and it will have still less effect still if the 
teams are not given financial and operating performance goals and information. 
Also, Onyett et al. (1997) suggest, based on their study, a need for clearer team 
goals and the fostering of identification with the team, in order to achieve higher 
levels of job satisfaction. This team identification is most likely to be achieved 
where membership of the team is socially valued and promotes a sense of self-
esteem.

Pfeffer (1998) gives managers all over the world many reasons why they should 
strive to satisfy their employees.  He argues that profits are made by taking the 
somewhat misused phrase ‘people are our most important asset’ seriously. One 
company that has worked seriously with, in particular, employment security is 
Southwest Airlines, which is illustrated by a statement by the Vice President 
(Pfeffer, 1998, p.66): 

“Why should we want to put our best assets, our people, in the arms of the 
competition?”

3.3 Human Motivation 
Closely related to theories of job satisfaction are motivational theories. One person 
who has had great influence on the area of human motivation, is Kondo, see 
Kondo (1989, p.91): 

“Stimulating people’s desire to work, i.e., human motivation, has been regarded as 
important since ancient times. I believe it will become even more important in the 
future as our educational standards rise and our lives become more affluent.”

Herzberg (1969) proposed a motivation theory in which motivation is governed by 
two different types of factors; satisfiers and dissatisfiers (also called motivators and 



hygiene factors). For example, we feel dissatisfaction with things such as low pay or
an overheated or noisy working environment, and it is important and effective to
eliminate such dissatisfiers by measures such as raising pay, installing air 
conditioners, or improving work conditions. However, Herzberg (1969) argues that
simply removing sources of dissatisfaction will not necessarily motivate and
stimulate people to work. To motivate employees, it is essential to provide the daily 
work with another type of factor: satisfiers. Satisfiers are effective in motivating
people including involving employees in preparing work standards and setting work
goals. Providing these satisfiers can be compared to meeting the higher-level needs 
in Maslow’s human needs hierarchy shown in Figure 2-1 (Kondo, 1989). 

Hackman & Oldham (1976) credit the Herzberg theory for having prompted a 
great deal of research involving the redesign of work. However, they criticize the 
theory for not being able to specify how the presence or absence of motivating 
factors can be measured for existing jobs. In an attempt to extend, refine, and 
systematize the relationships between job characteristics and individual responses 
to work, Hackman & Oldham (1976) present a job characteristics model. The job
characteristics model includes five ‘core’ job dimensions that are seen as prompting 
three psychological states. These states, in turn, lead to a number of beneficial 
personal and work out-comes, such as, high internal work motivation, high quality
work performance, high satisfaction with the work and low absenteeism and 
turnover.

The theories of human motivation are important for the studies of this thesis 
because, in part, they form the ground for theories of job satisfaction. Kondo 
(1989) states that we will be satisfied at work if our human needs are fulfilled. The 
two main elements constituting humanity are creativity and sociality (Ibid). Thus, 
allowing people to be creative and social at work and provide for people to be 
involved in decisions concerning their work would create an important ground for
achieving motivated and satisfied employees.

The important motivator of involving people in decisions concerning their work, is 
also highly visible within Quality Management, for example, through one of the 
cornerstones of TQM; ‘Let everybody be committed’ (Bergman & Klefsjö, 2003).

3.4 Job satisfaction and health
One important ingredient of job satisfaction and job dissatisfaction is the
psychosocial work environment. The connection between psychologically
unsatisfactory working environments and a high frequency of sickness is well 
documented; see e.g. The Swedish Labour Inspectorate (2000) and Dolbier et al. 
(2001). In particular, stressful workplaces are said to cause sickness among 
employees, see Docherty et al. (2002); Karasek & Theorell (1990). A number of 
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studies have shown the connection between work dissatisfaction and job burnout; 
see e.g. Tsigilis et al. (2004); Pines et al. (1980); Dolan (1987). Schabracq & Cooper 
(2000) claim that loss of control in modern working life causes stress and that too 
many quick changes can both provide the foundations for illness and lower 
productivity.

Dahlgren & Dahlgren (1981) present a model that shows the connection between 
an unsatisfactory working environment and negative effects on a person’s health, 
see Figure 3-1. Their model shows that before actual health effects appear from an 
unsatisfactory work environment, the employee commonly has feelings of 
dissatisfaction, which shows in the form of negative behaviors, such as, complaints, 
irritation and absence.

Feelings
monotony
loneliness
unfreedom
stress
uneasiness
psychological and physical tiredness

Figure 3-1. Examples of consequences from an unsatisfactory psychosocial working environment (From Dahlgren 
& Dahlgren, 1981, p.41). 

As a response to high levels of sickness absence in Sweden, together with the
growing awareness of the connection between psychosocial working environment 
and health, several researchers started to look for factors creating satisfactory
working environments. In one of these studies (seven companies included), 
Söderlund (2003) presented identified “health factors” from the question: “What 
makes people function in the best possible way, develop and feel good?” The 
health factors were categorized into work task, work group and organization: 

ORGANIZATION

WORK GROUP

ENVIRONMENT

low self esteem 
powerlessness
resignation
alienation
Physical reactions 
Secretion of stress hormones
Increased heart activity
Increased blood pressure
Increased muscle tension
Increased hydrochloric acid in stomach
Behaviours
complaints
irritation
change propostions
absence
go-slow, strike
resignments

Health effects
agony, anxiety, nervous
troubles
heart & vessel diseases 
stomach & intestine
diseases
troubles to sleep
other psychosomatically
diseases

Social effects
troubles to relax
conflicts work-family-
leisure time
lower political, union and
cultural activity

passivity
indifferent of product quality
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Means to achieve the aim in a work task 
Variation, challenges, belief in the future 
Personal responsibility, flexibility and pride 
Meaningfulness, to use ones competence 

Means to achieve the aim in a work group: 
Help each other, straight communication 
Humor, to get on well together, be able to associate outside work 
To have trust in each other, honesty, work discipline 

Means to achieve the aim in an organization: 
Short tracks in decision making, leader present in daily work 
Positive feedback from leader, pronounced guide lines 
Sensitive ear from leader, balance between demand and resources 

Sustainable health 
The WHO’s definition of health from 1946 states, “Health is a state of complete 
physical, mental and social well-being and not merely the absence of disease or infirmity”. A 
fundamental notion of the first paper in this thesis (Paper A) is ‘sustainable health’. 
Sustainable health is a concept that regards the striving for positive development of 
health. In this thesis, sustainable health is defined as: “durable individual perceived well-
being” (Harnesk et al., 2005). Indeed, it is also assumed that to be sustainable, this 
perceived well-being comprises resources that allow a person to meet current 
demands, such as demands from work, without compromising her/his future 
perceived well-being. As such, sustainable health is also seen as a resource in a 
long-term organizational perspective (Wreder et al., 2007).  

In this thesis, sustainable health is seen as a preferred state that can be reached after 
achieving a high level of job satisfaction in the organization.  

3.5 Organizational change 
The subject of organizational change is well represented in the literature and the 
present writer does not intend to go into detail here. However, it seems important 
to explain some scholarly thoughts on how successful changes might be 
implemented.

One prerequisite for succeeding when implementing e.g. a management system is 
changing behaviour and practice. Implementation work can be seen as a 
transformation made by actors in a human activity system (Pidd, 2003), and might 
therefore be regarded as a comprehensive organizational change. Many studies 
indicate that organizational and human issues, not technical areas, are the real 
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barriers to implementation success, see e.g. Gilmore (1998). A new way of working 
is not implemented simply because top management has paid a consultant, 
presented the new idea to the staff and appointed a number of new managers. The 
implementation of a new way of working depends heavily on its acceptance by 
employees; see Balogun & Haily (1999). Kotter (1996) also stresses the importance 
of paying attention to organizational and human issues as well as ensuring the 
willingness and ability of individual managers to adapt and transform. The more 
different the new strategy is from the old, the greater the resistance to 
implementing it (Kotter, 1996). The importance of involving people in an 
organizational change is also emphasized by Herzberg et al. (1959, p.11): 

“…employees who are given the opportunity to play a role in the setting of goals and 
the making of decisions affecting their work will accept change more readily than those 
who are catapulted into change…“ 

Abrahamsson (2003) states that it was primarily during the 1990s that many 
Swedish industrial and public organizations went through extensive organizational 
changes. The purpose of implementing some of these modern management 
concepts was that the organizations had to adapt rapidly to a continuously changing 
market through independent, versatile and committed employees and a flexible 
organization (Abrahamsson, 2003). The trend of implementing new management 
concepts is still strong and one fast growing concept of today is the improvement 
methodology Six Sigma. 

3.6 The improvement methodology Six Sigma 
Six Sigma is an improvement methodology that uses statistical and non-statistical 
analysis to identify and deal with problems and opportunities. The methodology 
assists in the minimization of waste and the optimization of resources, while 
simultaneously aiming for enhanced customer satisfaction. 

In statistical terms, sigma ( ) is a measure of variation, called standard deviation. 
The larger the number of standard deviations that can fit between the process 
mean and the nearest tolerance limit the fewer the defects. Most companies 
produce results at best around four Sigma or more than 6000 defects per million 
(Basu, 2004). By contrast, at the Six Sigma level the expectation is only 3.4 defects 
per million. 

Also, the Six Sigma approach recognizes and accounts for the fact that processes 
vary over time. Inevitably, when data about a process are gathered over a period of 
time, observers will see that the process does not always perform on target. The 
average time-to-time centering error for a “typical” process will average about 1.5 
sigma, according to Harry & Schroeder (2000). This fluctuation is illustrated in 
Figure 3-3. 
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Figure 3-2. Observations of a continuous characteristic indicating how the process mean can shift by as much as ± 
1.5 . When the mean value is allowed to vary at the most ± 1.5  from the target value, and the distance form 
the mean value to the nearest tolerance limit is still at least 4.5  the number of defects will be no more than 3.4 
per million. This is illustrated by the two dark grey distributions. (From Magnusson et al. 2003.) 

The work of Six Sigma is commonly performed by people, who are trained to 
different levels – referred to as ‘champions’, ‘master black belts’ (MBBs), ‘black 
belts’ (BBs), and ‘green belts’ (GBs) (Magnusson et al., 2003). Some companies 
choose to have an executive leader (a ‘senior champion’) in a full-time position to 
oversee and drive their Six Sigma initiatives. In addition to this executive leader 
there are usually ‘deployment champions’ (who work to implement Six Sigma in 
their respective businesses) and ‘project champions’ (who oversee BBs and focus 
on Six Sigma at the project level). One example of what the training of these 
various categories of persons might look like is summarized below (Harry & 
Schroeder, 2000). 

‘Champions’ receive one week of training. 
MBBs receive two training sessions (each of one week) and have usually 
completed a BB training program. MBBs are mainly involved in the training 
and coaching of BBs and GBs. MBBs undergo extensive training in statistics 
and problem-solving techniques and dedicate 100% of their time to Six 
Sigma.
BBs, who usually work under the supervision of an MBB, receive four 
training sessions (each of one week, with three weeks between the sessions 
to apply strategy to assigned projects). BBs also undergo extensive training in 
statistics and problem-solving techniques and dedicate 100% of their time to 
Six Sigma. 
GBs are employees of the organization who execute Six Sigma as part of 
their usual jobs. They receive two training sessions (each of three days with 
three weeks between the sessions for project work). 
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Variations of this methodology include e.g. the addition of one or more levels of 
training below the GB level – commonly referred to as ‘yellow belt’ (YB) and ‘white 
belt’ (WB). 

Most of the work within Six Sigma is performed in projects that are approximately 
3–6 months in duration. To make sustained progress it is widely recognized that 
projects should follow a logical sequence of steps: first define the project, then 
diagnose the problem followed by a proposed remedy, check that the remedy is 
effective, and finally institute controls to hold on to the gains. This simple logical 
structure is similar to the improvement cycle of Plan, Do, Study, Act and is 
incorporated in the Six Sigma DMAIC sequence of Define, Measure, Analyze, 
Improve, and control, see Figure 3-4. To complete the five phases of the DMAIC 
sequence, a number of tools are available and taught to the various belts. Some of 
the most common tools are Process Map, Cause and Effect Matrix, Measurement 
System Analysis, Capability studies, Failure Mode and Effect Analysis (FMEA), 
Multi-vari Study, Design of Experiments and Control Plan (Snee, 2004). For more 
information about these and other Six Sigma tools, see e.g. Pande et al. (2000), 
Pyzdek (2001), Breyfogle III (2003) and Magnusson et al. (2003). 

Figure 3-3. An illustration of the Six Sigma DMAIC process and examples of associated tools. (From Does et 
al., 2002)

The way Six Sigma is described in this section is influenced from American authors, 
thus, in Paper B of this thesis this way of conducting Six Sigma is referred to as the 
‘American way’.

Improve
Conduct screening experiments to 
establish cause and effect relations 
Optimize the process 
Determine operating windows 

Define
Define the project scope 
Evaluate the bottom line 
effect of the quality 
problem 
Select team and plan 
project

Measure
Make process map and cause 
and effect matrix 
Identify key quality measures 
(X’s and Y’s) 
Perform measurement 
systems analysis (e.g., Gauge 
R & R) 
Conduct capability studies 
Establish base lines 

Analyze 
Perform an FMEA 
Collect process data 
on key X’s and Y’s 
Apply and study 
control charts 
Conduct multi-vari 
studies 
Use regression 
analysis to establish 
relationships between 
X’s andY’s 

Control
Check the performance of the new process 
Check for long term process stability 
Establish new process capability 
Establish controls to hold on to the gains 
Assign responsibility for control 
Complete FMEA and corresponding 
control plan 



3.7 Six Sigma implementation 
A great deal has been written about implementation of Six Sigma (see e.g. 
Henderson & Evans (2000); Antony & Banuelas (2002); Pande et al. (2000);
Sandholm & Sörqvist (2002); Breyfogle III et al. (2001)), and many lists of success 
factors have been published. Before writing the second paper, on Six Sigma
implementation in Sweden, the present writer performed a literature review to 
collect some of the most frequently stated Six Sigma success factors, see Table 3-2. 
The most frequently mentioned success factors were senior management 
commitment, the focus on training and linking Six Sigma to customers, human 
resources and suppliers. 

Six Sigma implementation is usually started as an initiative from the senior
management. Then a group of people is selected for the various training programs. 
It is recommended that executives who will be championing Six Sigma projects also 
receive training to be able to provide better guidance and become proficient at 
selecting projects (Breyfogle III et al., 2003). 

Table 3-1. Important Six Sigma success factors in the literature. (From Schön, 2006) 

Success factors
Henderson
and Evans

(2000)

Goldstein
(2001)

Pande et 
al. (2002)

Antony
and

Banuelas
(2002)

Sandholm
and

Sörqvist
(2002)

1 The ongoing support and
commitment of senior management

x x x x x
2 Focus on training and its content x x x x x
3 Linking Six Sigma to the customer,

human resources and suppliers
x x x x

4 Organizational infrastructure x x x
5 Early communication to employees x x x
6 Project prioritization and selection x x x
7 Understanding the Six Sigma

methodology, tools and techniques
x x x

8 Investing in adequate resources x x x
9 Development of a uniform language

and terminology
x x

10 Development of a strategy to
implement Six Sigma

x x
11 Linking Six Sigma efforts to business

strategy and priorities
x x

12 Focus on results x x
13 Follow-up and communicating

success stories 
x x

14 Developing your own path to Six
Sigma

x x
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3.8 Implementation of Six Sigma from a 
national culture perspective 

As already discussed in Chapter 1 of this thesis, it is important to take the national 
and corporate culture of an organization into account when planning an 
organizational change (Hofstede & Hofstede, 2005).

Trompenaars (1993) used two sliding scales to describe various corporate cultures;
a continuum of status from ‘equality’ to ‘hierarchy’, and a continuum of orientation
from ‘person-oriented’ to ‘task-oriented’. According to Trompenaars (1993), these 
two scales described four types of corporate culture; a ‘power-oriented’ culture, a 
‘role-oriented’ culture, a ‘project-oriented’ culture, and a ‘fulfillment-oriented’
culture, see Figure 3-5. Trompenaars (1993) argued that these cultures were 
distinguished by the ways in which people thought and learnt, how change was 
effected, how people were motivated and rewarded, and how conflicts were 
resolved.

Figure 3-4. National patterns of corporate culture (Adapted from the model by Trompenaars (1993))

Trompenaars (1993) referred to the person-oriented culture as the ‘family’ because 
it consisted of close face-to-face relationships and was hierarchical (with an 
experienced ‘father’ at the top exercising authority over his ‘children’). According to 
a survey of 3000 respondents from 12 countries performed by Trompenaars 
(1993), a ‘pure’ power-oriented culture seldom exists, but examples of this culture
were common in corporations in Japan, Spain, and India.

Trompenaars (1993) referred to the role-oriented culture as the ‘Eiffel Tower’
because it was steep, symmetrical, narrow at the top and broad at the base, stable, 
rigid, and robust. In this culture, each level in the hierarchy had a clear function 
that sustained the levels beneath it, and senior people had authority to tell 
subordinates what to do. Personal relationships were rare within this structure. 
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According to Trompenaars’s (1993) survey, a ‘pure’ role-oriented culture seldom
exists, but examples of this culture were common in corporations in Germany and 
the Netherlands.

Trompenaars (1993) referred to the project-oriented culture as the ‘guided missile’ 
because everything was aimed at achieving a strategic target. This culture differed
from those described above in that it was ‘egalitarian’, but it was similar to the 
‘Eiffel Tower’ type in being impersonal and task-oriented. The work in the ‘guided
missile’ culture was usually conducted in democratic groups, and the leader might 
have known less about a particular discipline than specialists. According to 
Trompenaars’s (1993) survey, a ‘pure’ project-oriented culture seldom exists, but 
examples of this culture were common in corporations in the USA and the UK.

Trompenaars (1993) referred to the fulfillment-oriented culture as the ‘incubator’.
This culture was based on the premise that the interests of organizations are 
secondary to the fulfillment of the individuals within them—that is, organizations 
should serve as ‘incubators’ for individual self-expression and self-fulfillment. 
Organizations with this corporate culture have minimal structure and hierarchy, 
and the people within them play crucial roles in confirming, criticizing, developing,
and completing innovative products or services. According to Trompenaars’s 
(1993) survey, a ‘pure’ fulfillment-oriented culture seldom exists, but examples of
this type of corporate culture were especially common in Sweden. 

Building on Trompenaars’s (1993) model, Gowen (2002) suggests that the
implementation of Six Sigma programs should be examined from a national culture 
perspective. In bureaucratic cultures such as the Germanic ones (Switzerland,
Germany, Austria etc.), Gowen (2002) recommends a rules and roles based 
approach, where Six Sigma managers receive rewards. In Latin (France, Spain) and
Far Eastern countries (Japan, Korea), Six Sigma requires an approach, where Six 
Sigma teams have great autonomy, and success is motivated by team-based 
rewards. In the Nordic countries (Sweden, Norway, Denmark and Finland), 
characterized by a high level of employee involvement, Six Sigma needs to take on 
a “flexible individualistic approach for employee self-expression and self-
actualization”. Intrinsic motivation results from the gratification of redesigning
one’s work processes and the fulfillment that comes from success.

Crom (2000) also discusses the cultural aspects of Six Sigma implementation. He
argues that because the USA and The United Kingdom are relatively decentralized 
and formal in their approach to organizations and the purpose of the organizations 
is to achieve defined targets, talking about goals and processes comes naturally. To 
that he adds that within corporations in the USA the achievements of individuals 
are often celebrated. Hence, these countries seem to have a very receptive 
environment for Six Sigma, an approach to improving process performance often 
based on competent individuals driving results. Hoerl (2004) argues that there are 
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some companies in the European Union and Asia that are achieving great results 
with Six Sigma, such as Samsung in the Republic of Korea, but that the 
methodology does not appear to be nearly as widespread as in the USA. As Hoerl 
(2004) puts it: 

“…I suspect the lion’s share of the future consulting opportunities in Six Sigma, 
especially those in manufacturing, lies in the European Union and the Asian 
continent.”

Crom (2000) further argues that in the Netherlands and Germany, collective 
effectiveness is the objective of organizational improvement: “Singling out individuals 
for recognition via special training or certification risks creating an elite group of people who will be 
resented by their peers”. In southern Europe, business organizations are viewed as 
families and a great deal of time must be spent on educating senior managers about 
the leadership aspects of Six Sigma. Crom (2000) gives a detailed description of 
Sweden:

“…In Sweden, an organization is a vehicle through which individuals express 
themselves and can realize their full potential. It is an incubator. To generate 
enthusiasm for Six Sigma, anticipate the question, “How will Six Sigma help me be 
more creative?” The answer is, “When half of today’s problems are avoided through 
better processes, you will have more time to be creative!”…” 

Thus, it seems likely that different national and corporate business climates, or 
cultures, might effect the implementation of Six Sigma, and that a failed attempt to 
implement the methodology could be traced back to cultural issues.

3.9 Six Sigma implementation challenges 
Many organizations worldwide have implemented Six Sigma and achieved 
remarkable improvements in their market share, customer satisfaction, reliability 
and performance of products and services with impressive financial savings (Harry 
& Schroeder, 2000). However, there are a number of organizations that were 
unable to implement the methodology successfully, for cultural or other reasons 
(Arthur, 2005). Crom (2000) argues that implementation challenges are highly 
related to people and that it is therefore important to choose the right people and 
to motivate them for change in the right way. Crom (2000) also advocates soft 
skills training (for example facilitating and change management). Gijo & Rao (2005) 
argue that failures are due to several hurdles before, during and after 
implementation, and they present a list of possible hurdles: 

Lack of constancy of purpose – If the corporate level and the top management 
have differing opinions on Six Sigma the initiative is likely to fail. 
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Foot in several boats – Too many simultaneous initiatives (Kaizen, Quality 
Circles, TQM, ISO 9000 and Six Sigma) creates confusion and a lack of 
enthusiasm. 
Old wine in a new bottle – If MBBs or consultants do not have the required 
qualities, people may not find any difference between the earlier 
methodologies and Six Sigma. 
Improper project selection criteria – Projects must be selected in line with the 
organization’s goals and objectives and the project scope should not be too 
large. See also Pande et al. (2000, p.137-152) and Antony (2006). 
Lack of resources – Some organizations are unable to spare their people, in the 
training of Six Sigma, and equipment, for trials, due to the usual production 
pressures.
Lack of coordination between functions – Six Sigma projects are often cross-
functional and a lack of proper coordination may lead to improper selection 
of their Critical-to-Quality (CTQ) characteristics, such as, for example, 
incorrect data.  
Concentration on the trivial many rather than the vital few – Sometimes the CTQs 
are not suitably prioritized and the ones which are easy to attack but do not 
give much return on Y are selected instead of those CTQs which have the 
most impact on Y. 
Short closure of projects – Sometimes the projects may have been discontinued 
due to organizational restructuring. 
Non-availability of data – Relevant data might be hard to collect and expensive. 
Impatience to get results – To observe the effectiveness of any methodology 
requires time. 
Selection of belts – The people side of the change is usually given too little 
attention. Six Sigma belts should have both technical and managerial skills. 
Selection of these belts plays a vital role in successful Six Sigma 
implementation.

When implementing Six Sigma, one should also be aware that Six Sigma only 
covers part of what a high performing organization needs (McClusky, 2000). It is fit 
to be linked with other initiatives. 

3.10 Six Sigma and job satisfaction 
Very few studies have so far been performed that explore the people aspects of Six 
Sigma (Nonthaleerak & Hendry, 2006). Only one empirical study was found that 
focuses on the human perspective and rewards of Six Sigma. This one was 
performed by Buch & Tolentino (2006) and focused mainly on the rewards used to 
support the Six Sigma program. These rewards were divided into four groups; 
intrinsic, extrinsic, organizational and social rewards. It was found that employees 



valued all four categories of six sigma rewards. Also, employees rated Six Sigma as 
at least somewhat instrumental in their receipt of intrinsic rewards (enhanced job 
satisfaction, new skill development and new job responsibility) and social rewards 
(more opportunities to interact with coworkers), but not of extrinsic rewards (such 
as pay rise or bonus, enhanced job security, recognition from management). 
Another finding was that participants (both GBs and BBs) had significantly higher
instrumentalities for intrinsic and organizational rewards than non-participants.

Thus, it seems that participants in Six Sigma believe in increased job satisfaction,
new skill development and job responsibility, thanks to of Six Sigma. The study by 
Buch & Tolentino (2006) also shows that participants are more likely to believe that 
their participation in Six Sigma can lead to different kinds of rewards than are non-
participants. However, the study did not reveal if the participants had actually 
experienced these rewards. Some of the measures in the questionnaire for Study 3 
are adapted from Buch & Tolentino’s (2006) study. 
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4 Chapter 4 
Research design and performance

his chapter aims at guiding the reader through the methodological choices made along 
the research journey behind this thesis and describes how the three studies were 

performed. Furthermore, the validity and reliability of the findings are discussed.
T

4.1 Introduction
Before describing the methodological choices made in the three studies, the author 
will briefly describe how the three studies came about. 

The first study was in an early phase when the author began working as a Research 
Engineer at the Division of Quality & Environmental Management at Luleå
University of Technology. Two organizations that had been awarded for being 
successful, in particular in the Human Resources area, were to be studied. The aim 
was to find methodologies and ways of working leading to sustainable health 
among the employees. The author became one of three members in this research 
team and took part in all data collection activities, data analysis and the writing of 
two research reports (Bäckström et al., 2004a; Bäckström et al., 2004b) and a 
research paper (Harnesk et al., 2005). The study is described in detail in Section 4.6. 

The main question that was posed in this study was: ‘Why is your organization
among the best workplaces in Sweden?’ After having studied theories in the area of 
Human Relations (Maslow, 1943; McGregor, 1960; Locke, 1969; Büssing et al.,
1999; Mumford, 1981; Pfeffer, 1988; Herzberg et al., 1969; Kondo, 1989) the
author became aware that what people in this study, during interviews and focus
group sessions, primarily had been talking about, was how they had achieved job 
satisfaction. Even though this study originally aimed at finding methodologies for
sustainable health, the author identified these methodologies as ways of working 
primarily to achieve job satisfaction. The fact that these organizations also had 
achieved low numbers of sickness absence can be considered a positive 
consequence of job satisfaction among employees. Thus, the research question for
the first study could be (and was) formulated as: ‘How have successful 
organizations attained high levels of job satisfaction among their employees?’ 
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After the first study and a period of maternity leave, the author wanted to explore a 
slightly different area within Quality Management. The organizations included in 
the first study had achieved job satisfaction, among other things, without the use of 
an outspoken, systematic and structured improvement methodology. These 
organizations had aimed at satisfying the individual employee and received 
organizational rewards as well. The present writer was interested in exploring how
organizations with a different approach, using a systematic improvement 
methodology aiming for financial profits, had been working and how this approach
could affect job satisfaction. In other words: ‘Would it be possible to aim for
quality improvements and financial profits and achieve job satisfaction as well?’
The improvement methodology Six Sigma, as a ‘hot topic’ within Quality 
Management, was chosen. The two research questions formulated for the second 
and third study were: ‘How have Swedish based organizations worked to 
implement Six Sigma?’ and ‘How does Six Sigma influence job satisfaction among 
employees?’

The framework presented in Figure 4-1 illustrates the possible causalities among 
the important concepts in this thesis. The study objects in the first study were two 
Swedish award winning organizations, which were known for having achieved job 
satisfaction. Research Question 1 therefore concentrates on exploring ‘how’ job 
satisfaction had been achieved. The study objects for the second and third study 
were Six Sigma organizations based in Sweden. Research Question 2 aims at 
describing how these organizations have become Six Sigma organizations. The link 
between working with Six Sigma and achieving quality improvements has been 
shown in many studies, see e.g Hendericks & Kelbaugh (1998); Chakrabarty & 
Chuan Tan (2007); Motwani et al. (2004). Research Question 3 goes one step
further and aims at exploring how Six Sigma quality improvements can affect job 
satisfaction.

Figure 4-1.  The figure presents a conceptual framework to illustrate the possible causalities in the thesis. The three 
research questions are placed in the figure to demonstrate where the focus of the three performed studies has been. 

quality
improvementsjob satisfaction 

Six Sigma
organizations

award winning
organizations

Study
object

RQ2

RQ1
RQ3
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4.2 Research purpose 
There are three different kinds of research purposes commonly referred to in 
literature; exploratory, descriptive and explanatory (see; Yin (1994); Zikmund 
(2000); Marshall & Rossman (2006)). These purposes are described in Table 4-1. 

Table 4-1. Different kinds of research purposes. (From Marshall & Rossman, 2006: p.34) 

The research purpose of the first research question is mainly exploratory. However, 
all three researchers had some kind of previous understanding of the research 
problem, which inevitably affected how it was carried out. However, theories have 
only to a limited degree been used in advance, not to bias the researchers. Aims of 
this question were to discover new ideas and find patterns based on studies of 
successful companies.

The second research question is of a descriptive nature. Much has been written on 
Six Sigma implementation; see e.g. Henderson & Evans (2000); Antony & Banuelas 
(2002); Nonthaleerak & Hendry (2006). However, most of the literature found 
concerns American and British companies. In Sweden, a few organizations started 
working with Six Sigma in the 1990s, while a majority of Six Sigma companies in 
Sweden started after the year 2000. This novelty of the methodology might explain 
the small amount of Six Sigma research in Sweden. 

The third research question is exploratory by nature. Little has been found in the 
literature on the employee perspective of Six Sigma. The purpose of this question is 
to explore how Six Sigma has affected job satisfaction. Thus, a relationship 
between Six Sigma and job satisfaction is searched for, which makes this question 
also partly explanatory.

4.3 Research strategy and approach 
According to Yin (1994), there are three conditions that need to be evaluated 
before a researcher can chose a research strategy; the type of research question 
posed, the extent of control the researcher has over actual behavioral events and 
the degree of focus on contemporary as opposed to historical events, see Table 4-2. 

Exploratory Descriptive Explanatory 
to investigate little-understood 
phenomena 
to identify/discover important 
categories of meaning  
to generate hypotheses for further 
research 

to document and describe 
the phenomenon of 
interest 

to explain the pattern related to 
the phenomenon in question  
to identify plausible 
relationships shaping the 
phenomenon 



Table 4-2. Relevant situations for different research strategies. Adapted from Yin (1994). 

Strategy Form of research question Requires control over 
behavioral events?

Focuses on contemporary
events?

experiment how, why yes Yes

survey who, what, where, how 
many, how much no Yes

Archival analysis who, what, where, how 
many, how much no yes/no

history how, why no No
case study how, why no Yes

The research questions in this thesis are how-questions, which (in theory) makes all 
five strategies possible. The research seeks to explore and describe naturally 
occurring events, which excludes experiment as a possible strategy, and the 
phenomena under study are contemporary, which also rules out history as a 
strategy. According to Yin (1994), these conditions leave three possible research 
strategies; survey, archival records and case study. There are situations in which a
specific strategy has a distinct advantage. When a ‘how’ or ‘why’ question is asked
about a contemporary set of events over which the investigator has little or no 
control, Yin recommends a case study. As this is the case for all three research 
questions of this thesis, case study strategy was chosen as the main research 
strategy. One case study was performed to answer the first question. The second
question was answered by another case study and the third question by using a
survey in connection to the second case study. 

A primary distinction when designing case studies is between single-case and 
multiple-case designs. Both designs may be further classified as holistic or 
embedded designs, depending on the defined ‘unit of analysis’ (Yin, 1994).

A single case may be used when it represents the critical case in testing a well-
formulated theory. Other rationales for a single-case study are when the case is rare 
or unique, or when the investigator has an opportunity to observe and analyze a 
phenomenon previously inaccessible to scientific investigation (Yin, 1994). Miles &
Huberman (1994) argue that multiple cases offer the researcher a deeper
understanding of processes and outcomes of cases, the chance to test (not just 
develop) a hypothesis, and a good picture of locally grounded causality. The 
rationale for choosing multiple cases in the studies of this thesis is to avoid drawing 
false conclusions based on only one case and to make the results more compelling
and robust.

A case is a phenomenon of some sort occurring in a bounded context. The case is, 
in effect, one’s unit of analysis. Miles & Huberman (1994) illustrates this: There is a
focus, or ‘heart’, of the study, and a boundary defines the edge of the case: what 
will not be studied, se Figure 4-2. 
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BOUNDARY
(settings,
concepts,
sampling, etc) FOCUS

Figure 4-2. The case as the Unit of Analysis. Adapted from Miles & Huberman (1994) 

When only one unit of analysis is studied, as for example ‘Six Sigma
implementation’, the case study is considered to be holistic. If, on the other hand, 
the case study involves more than one unit of analysis, meaning attention is also 
given to different sub-units, the design will be called an embedded case study 
design (Yin, 1994).

The overall unit of analysis, the ‘heart’, for the first study of this thesis is ‘attaining 
job satisfaction’. Two different sub-units were chosen in order to scrutinize the
main unit as realistically as possible: the manager of the organization and one or 
two groups of employees. These sub-units were chosen because they are believed
to have different perspectives on the matter. The design chosen is a multiple-case
embedded design.

For the second study the unit of analysis is ‘Six Sigma implementation’. Here, a 
sub-unit was not believed to contribute substantially to obtain the necessary 
information. Thus, the design chosen is a multiple-case holistic design.

Induction or deduction
In discussions concerning methodological choices, there is often a differentiation 
between induction and deduction. Induction means that generalizations are made 
from the conclusions derived from a number of specific cases, while deduction 
departs from a general rule in order to explain a specific case (Molander, 1998;
Alvesson & Sköldberg, 1994).

The first study, exploring how successful companies had attained high levels of job
satisfaction, was performed using an inductive approach. In this case, no previously 
known theory was to be tested and no hypothesis existed. Instead successful
companies were studied in order to make analytical generalizations on how to 
obtain job satisfaction. The second study, describing how Swedish companies had
worked to implement Six Sigma, was mostly of an inductive nature. This study was 
started by collecting empirical material at the organizations. However, by using the 
material to find if previously known success factors were also valid in a Swedish
business climate, the study can be classified as partly deductive. Instead of starting 
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to look for theories on Six Sigma success factors, the author decided to wait until 
after the empirical material was collected. The reason for this was to avoid looking 
and ‘fishing’ for specific success factors during the interviews. On the negative side, 
this meant that the author was not able to explore already known success factors 
more thoroughly during the interviews.  In the third study, exploring how Six
Sigma influences job satisfaction, a deductive approach was used. In this study, 
based on previous research, it was suspected that Six Sigma could have a negative 
effect on job satisfaction. An overarching description over the research approach is 
depicted in Figure 4-3.

1
1 12 3

Deduction Induction Studies of this thesis

Theory (profound
structures)

Empirical regularities
(surface structures)

Empirical material

Figure 4-3. The author’s interpretation of the research approaches used in the three studies included in this thesis.
The figure is inspired by Alvesson & Sköldberg (1994). 

Qualitative or Quantitative 
Information that is conveyed by words is called ‘qualitative’, while information that 
is conveyed by numbers is called ‘quantitative’ (Merriam, 1988). 

Qualitative data consists of detailed descriptions of situations, occurrences, people, 
interplay and observed behaviors, quotes and attitudes etc. (Merriam, 1988). The 
emphasis is on the qualities of entities and on meanings that are not experimentally 
examined or measured (if measured at all) in terms of quantity, amount, intensity, 
or frequency (Denzin & Lincoln, 2000). In contrast, quantitative studies emphasize
the measurement and analysis of causal relationships between variables (Denzin &
Lincoln, 2000). Quantitative data tells us ‘how many’, ‘how much’ and what a
distribution looks like (Merriam, 1998). The subject of qualitative contra 
quantitative research is nearly always discussed in scientific reports, such as this
one. However, these methods should not be seen as completely separate.
According to Holme & Solvang (1997), many concrete investigations would benefit 
from a combination of these two main approaches. 

The research presented in this thesis was performed through a combination of 
qualitative and quantitative approaches. Study 1 aimed at exploring how successful
companies had attained high levels of job satisfaction. To answer Research 
Question 1 in a reliable way it was decided that information needed to be collected
through face-to-face interaction, both with the executive manager and with his/her 
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employees. During these meetings, the researchers were able to ask several
questions; ‘why did you do this?’, ‘How have you worked to accomplish this?’ and 
so on. By probing and asking these kinds of questions, the answer to the question 
was believed to be found. Thus, a qualitative approach was used for Study 1. 

Study 2 was also suited for a qualitative approach. Information on how the 
companies had worked to implement Six Sigma was searched for.  These detailed 
descriptions could not have been achieved through a quantitative approach. 

Study 3, on the other hand, aimed at finding a relationship between variables and
was therefore suited for a quantitative approach. To acquire a reliable material on 
how Six Sigma influenced the employees at the chosen organizations, many 
employees had to be asked. Thus, it was beneficial to use a quantitative approach to 
receive information from such a large sample.

4.4 Data collection methods 
There are many different data collection methods, both qualitative and quantitative.
The six main sources of evidence to apply in a case study are, according to Yin 
(1994), documentation, archival records, interviews, direct observation, participant
observation, and physical artefacts. Yin (1994) stresses the advantage of using more 
than one source of evidence in a case study.

The three sources of evidence considered valuable for the case studies in this thesis
are documentation, interviews and direct observation. For the third study, a post 
survey was chosen. These choices are explained under the respective headings 
below.

Documentation
Yin (1994) states that information found in documents is likely to be relevant for 
nearly every case study topic, especially for confirming and supplementing evidence
from other sources. However, care must be taken in the interpretation of 
documents, since they are often prepared for another purpose and audience than 
those of the case study (Yin, 1994). 

Documentation was valuable for supplementary reasons in the two case studies of 
this thesis. In the first study, documents were used to compare what had been 
written about the companies with what the researchers had been told during the 
meetings. Also additional material from within the companies was helpful during 
the analysis of the material. In the second study, some documentation was 
provided on Six Sigma training schemes and internal information material, which
supported what the respondents had said during the interviews. 
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Interviewing
One of the most important sources of case study information is the interview, 
according to Yin (1994). Interviews can be performed in a variety of forms and for 
different purposes. One common type of interviewing is individual, face-to-face 
verbal interchange. However, it can also take the form of face-to-face group 
interviewing, mailed or self-administered questionnaires, and telephone surveys 
(Fontana & Frey, 1994). Most commonly, case study interviews are of an open 
ended nature, in which one can ask the respondents for the facts of a matter as well 
as for their opinions about events (Yin, 1994). One advantage of face-to-face 
interviewing is its flexibility. A skilled interviewer can follow up on ideas, probe 
answers, and discover feelings that would not have been possible in a survey (Bell, 
2006). Another advantage of interviewing is that the research situation can be 
similar to a common everyday situation and an ordinary conversation (Holme & 
Solvang, 1997).

In the first case study, individual in-depth face-to-face interviews were chosen to 
attain the detailed view of the top leaders at each organization. Group interviews 
were also made in the form of workshops with a group of employees at each 
organization. The purpose of these group interviews was to include another 
perspective in the study and to encourage creativity. For the second case study, 
individual in-depth interviews with Six Sigma leaders were chosen in order to 
obtain information on how they had worked to implement Six Sigma. More 
detailed descriptions of these interviews are presented in sections 4.6 and 4.7. 

Direct observation
Direct observations can be performed by making a field visit to the case study ‘site’.
The observations can range from formal to casual data collection activities, and 
may involve for example observations of meetings and factory work. Direct
observations might be made during a field visit when other evidence is being 
collected. Observational evidence is often useful in providing additional 
information about the topic being studied. (Yin, 1994) 

During the visits to the two organizations included in the first study, the 
researchers observed the surroundings, the working environment, the atmosphere
and mood amongst employees. No formal data was collected in this way, but notes 
were taken at the end of the day for the researchers to remember their impressions
of the workplace.

Post survey 
The reason for choosing a traditional paper-and-pencil based survey instead of an 
e-mail based survey was that it provides better chances of receiving a high response 
rate (Kwak & Radler, 2002; McDonald & Adam, 2003). Also, factors such as
increasing spam (i.e., unwanted incoming e-mail) and an overload of electronic mail 
in general could have a negative impact on the effectiveness of e-surveying. The 
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benefits of using e-mail or web based surveys are the faster response speed and 
cost effectiveness. 

A post survey can include both open-ended and fixed-alternative questions. Open-
ended questions are useful when there are too many possible answers and when it 
is important to find how the respondent values the subject in question (Ericsson & 
Wiedersheim-Paul, 2001). However, these gains are at the cost of difficulty to 
interpret, compare and handle the responses (Andersson, 1994; Ericsson & 
Wiedersheim-Paul, 2001). Usually, most of the questions have fixed-alternatives 
and are complemented with open-ended questions only on the ground of special 
causes (Ericsson & Wiedersheim-Paul, 2001). Quantitative data collection methods, 
such as the fixed-alternative post survey, are used when the researcher aims for 
larger numbers of context-stripped cases and seeks statistical significance (Miles & 
Huberman, 1994). 

A post survey usually consists of a questionnaire and a cover letter. The 
questionnaire design is a key to obtaining good survey results. When designing a 
questionnaire, effort should be put into formulating questions that are short, easy 
to understand, precise, and neutral (Zikmund, 2000; Eriksson, 1978). 

A post survey can be sent out to the whole population of interest or to a sample of 
the population. Either way, a frame that limits all elements in the population is 
needed (Eriksson, 1978). Usually the whole population is too large to cover, and 
hence a sample is needed. The aim is usually to collect data from a sample that can 
be characterized as a miniature of the population. In order to obtain a 
representative sample it is usually recommended to make a random selection. 
However, we are often forced to make selections based on subjective judgments 
(Zikmund, 2000; Befring, 1994). 

The design of the questionnaire and sample process for the post survey of the third 
study is described in Section 4.8.

4.5 Data analysis 
Qualitative analysis 
According to Miles & Huberman (1994), analysis of qualitative data consists of 
three activities: data reduction, data display, and conclusion drawing. Some useful 
analysis methods are: 

‘Pattern-matching’. For case study analysis, one of the most desirable 
strategies is to use a pattern-matching logic. Such logic compares an 
empirically based pattern with a predicted one. If the pattern coincides, the 
results can help a case study strengthen its internal validity (Yin, 1994) 
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‘Explanation building’. Explanation building is a special type of pattern 
matching. Here, the goal is to analyse the case study data by building an 
explanation of the case. The procedure is mainly relevant to explanatory case 
studies. To “explain” a phenomenon is to stipulate a set of causal links about 
it (Yin, 1994). 
‘Time-series analysis’. To identify important activities in time conducting a 
time-series analysis may be useful (Miles & Huberman, 1994; Yin, 1994) 
‘Program logic models’. A program logic model is a combination of pattern-
matching and time-series analysis. The pattern being matched is the key 
cause-effect pattern between independent and dependent variables. 
However, the analysis deliberately stipulates a complex chain of events 
(pattern) over time (time series), covering these independent and dependent 
variables (Yin, 1994). 
‘Cross-case analysis’. A fundamental reason for making a cross-case analysis 
is to enhance the possibilities for generalizations and to deepen 
understanding and explanation (Miles & Huberman, 1994). 

Quantitative analysis 
Zikmund (2000) recommends researchers to always begin an analysis by editing the 
data material. The purpose of this is to ensure completeness, consistency, and 
reliability of data. Item nonresponse (the technical term for an unanswered 
question on an otherwise complete questionnaire) is an example of non-
completeness in a questionnaire. Specific decision rules for handling this problem 
should be outlined. A common decision rule is to do nothing and leave the answer 
as a ‘blank’ (Zikmund, 2000).

After the editing of the data material is concluded the coding begins. Coding is the 
process of identifying and classifying each answer with a numerical score or other 
character symbol. When the data is edited and coded, statistics will be used to 
analyze the quantitative data. According to Zikmund (2000), two kinds of statistics 
for this purpose exist: descriptive statistics – for describing a population or a 
sample by summarizing, categorizing and rearranging etc.; and inferential statistics 
– for drawing conclusions about a population based on a sample. 

The chosen analysis methods are discussed for each study separately in Sections 
4.6, 4.7 and 4.8 below. 



4.6 Description of Study 1 
The following research question is elucidated in this study: ‘How have successful
organizations attained high levels of job satisfaction among their employees?’ 

Since the aim of Study 1 was to explore how job satisfaction could be obtained, a
multiple case study with an inductive, qualitative approach was chosen. The case 
study was performed by a research team consisting of Roland Harnesk at the 
Division of Quality and Environmental Management at Luleå University of 
Technology, Ingela Bäckström at Mid Sweden University and Karin Schön, the 
present writer. It took place during the years 2002 and 2004. The two organizations
chosen for the study were Fresh AB and The Department of Emergency and 
Accidents at South Stockholm General Hospital (referred to henceforth as SÖS 
Emergency); see also Appendix 1. The selection of the two was based on their 
recognition as successful organizations; they both had been given the Alceta award, 
‘Best workplace in Sweden’ in 2001. The number of cases was carefully considered, 
weighing the advantages of comparison, complementary information and amount
of empirical data against the demand for more resources. The choice of two 
organizations that are both different in size and business field (public health service 
and traditional manufacturing business) was made for complementary reasons. The 
fact that they had both been selected for the award by Alecta made it possible to 
compare the results. 

The case study started with a document study of articles, study reports and internal
documents. Harnesk and Bäckström then made a study visit to Fresh AB, in 
August 2002, and to SÖS Emergency, in January 2003. The main purposes of these 
visits were to present the project and to build relations. Another purpose of the 
visits was to get an overview of the organizations and together with the documents 
studied build a foundation for the planning of the project. Right after the second 
study visit and before the planning of the data collection and analysis was started,
the present writer entered the research team. During the planning it was decided 
that data should be collected through a workshop with a group of employees and a 
manager interview. The full research process is illustrated in Figure 4-4.

Workshops creating tree diagrams 
The research team identified the tree diagram as a useful tool for structuring
qualitative information in an easy way for the respondents, as well as for inspiring 
creativity. Other data collection methods were considered as well. For example, the 
Ishikawa diagram, which, like the tree diagram is used for breaking down one 
specific question into many detailed answers. These tools are commonly used in 
problem solving processes, but can also be used to disclose the successful 
methodologies used by the two case organizations (Mizuno, 1988).
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The tree diagram was chosen after a small pilot study at the Division of Quality &
Environmental Management at Luleå University of Technology in Sweden. The 
group considered this tool to be easier than the Ishikawa diagram to work with and 
for the corresponding group to understand. The tool was chosen under the 
assumption that the interactive process would yield answers that could not be 
collected from several individual interviews.
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Figure 4-4. The figure describes the full research process in Study 1. (From Harnesk et al., 2005) 
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The tree diagram tool was used in an effort to utilize the synergy of the interviewed
groups, first based on individual answers and then from a consensus process 
formulated as the common groups’ answers. The interactive process from the tree 
diagram can also help to give a holistic view and define vital causes from a complex
situation.

To fulfill the purpose of the study, the tree diagram started with one general 
question: ‘Why is your workplace among the best in Sweden?’ Different 
suggestions were then written down by each individual separately on post-it notes 
and placed on a white board. The next step was to further explore each of the 
suggestions with regard to how this suggestion answered the first question. 
Continuing like this the idea was to guide the group, step by step, with new 
questions like ‘Why?’, ‘What is creating this?’ and ‘How have you worked to achieve 
this?’ The tree diagram was concluded with an evaluation of the answers in the 
lowest level in the tree, the most detailed methodologies, to find the most 
important issues according to the group. Figure 4-5 gives an example of one of the 
smaller branches created in the workshop at Fresh AB. The full tree diagram can be 
found in Bäckström et al. (2004a).

Figure 4-5. Example of a branch in the Tree diagram created at Fresh AB. The upper rectangle is an answer to
the overall question: ‘Why is your workplace among the best in Sweden?’ (From Bäckström et al., 2004a)

During the tree diagram process, one member of the research team had the role of 
observer. The observer made sure that the coordinator of the workshop, another 
member of the research team, did not miss any important comments. This person 
sat in the back of the room and took notes of the process. The actual writing of the 
post-it notes was done by one of the group members from the organization. For 
more details, see Bäckström et al. (2004a; 2004b). 

At Fresh AB one tree diagram made by a group of six employees took eight hours 
to produce. Because of the generous amount of time, the group created four levels 
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in the diagram. At SÖS Emergency two different tree diagrams were produced
since this organization was larger. Here, each group comprised four employees and 
the work took approximately three hours to conclude.

The participants of the produced tree diagrams were selected on the grounds of 
availability and to cover as many departments as possible, and therefore the 
selection had to be made by the organizations themselves. At Fresh AB all 
departments/work groups were represented in a fair mix of men and women. At 
SÖS Emergency a mix of nurses and staff nurses, all women, was represented. No 
men or other co-workers such as doctors or cleaners were represented at SÖS
Emergency.

Interviews
After the workshops were completed at each organization, a long interview with 
the manager concluded the data collection. The interviews with the two leaders 
ended with a separate tree diagram to have as a complement and comparison to the 
employees’ tree diagrams. To avoid bias in the interviews as much as possible, the 
member of the research team who was to perform the interviews avoided studying 
background material from the organizations in advance. For more details, see 
Bäckström et al. (2004a; 2004b). However, the questions had been prepared by the 
other two members of the team, so that relevant questions could be asked.

Observations and document studies 
Direct observations were conducted during the two preparatory study visits and the 
field visits when the interviews and workshops were carried out. The purpose of 
the observations was to attain cursory understanding of the work situation at the 
two organizations, as well as a ‘feeling’ of the atmosphere. The document studies 
were also made in order to achieve a broader understanding of the organizations; 
what had been written down in policy documents, how the organizations had been 
referred to in articles, and results found in other study reports. The observations 
and the document studies were used as a basis in the planning of the study, and 
during the triangulation in the analysis.

Analysis process 
All collected data from the tree diagrams was analyzed in a workshop with the 
members of the project team and an external facilitator. The facilitator had no 
information about the case organizations and was there to help the project 
members to look at the data with an open mind. The data material from interviews, 
workshops, notes and observations was summarized under four main categories;
Leadership attitudes, Methodologies, Organizational Structure, and General Values. 
The data that did not fit under any of these headings was written on a separate 
notepad named ‘Other’. The analysis was first made separately with one 
organization at a time and then as a cross-case analysis (Miles & Huberman, 1994).
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From the cross-case analysis a selection of possible and transferable successful 
methodologies was made.

4.7 Description of Study 2 
The following research question is elucidated in this study: ‘How have Swedish 
based organizations worked to implement Six Sigma?’ 

Study 2 aimed at describing how Swedish companies had worked to implement the 
improvement methodology Six Sigma. The case study took place in 2005 and was 
performed by the present writer. The three organizations chosen for this study 
were Volvo Cars, Ericsson and SKF. They are all large manufacturing companies 
that operate in a Swedish business climate; see also Appendix 2. These companies 
were chosen because they are known for working with Six Sigma in Sweden and 
also for having implemented Six Sigma in different ways.

In the selection of organizations the author believed that a more reliable 
comparison could be made if the organizations had similar points of departure, 
such as being of the same size and working in the same social and economic 
culture. According to Gowen (2002), Six Sigma initiatives must be examined from a 
national culture perspective. Gowen (2002), Trompenaars (1993) and Crom (2000)
all suggest that improvement methodologies, such as Six Sigma, should be 
implemented differently in different countries. This motivates the choice of 
selecting only Swedish based organizations.

To obtain a profound understanding of how the three organizations had 
implemented Six Sigma, individual face-to-face interviews were chosen as the most 
suitable data collection method. Since the aim of the interviews was to gather
information about how the companies had implemented Six Sigma and also how 
they work with Six Sigma today, the most suitable respondent was believed to be 
the person in charge of the implementation. This person was expected to have the 
best overall picture of the implementation at the respective organization. One 
disadvantage of talking only to this person is the possible bias. However, the 
information searched for was not considered very sensitive to being biased.

Interviewing
The questions used in the interviews were developed from a few main categories
related to the improvement cycle ‘plan-do-study-act’, see Deming (1994). The 
categories were selected to create an image of how the organization had planned
the Six Sigma implementation, implemented it, studied the results and improved 
the procedures. The interviews were semi-structured and therefore also left some 
room for expansion of topics. To ensure that the questions were correctly
formulated and that they followed an order that would give the interview a good
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flow, a test interview was conducted with a former quality director at Solectron in 
Östersund, Sweden. Solectron was previously involved in a Six Sigma initiative.

The interviews regarding the implementation at Volvo Cars, Ericsson and SKF 
were performed in May 2005, during a five day period. Each interview lasted for 
about three hours and they were all recorded.

Data analysis 
After the interviews were completed the author started to write down everything 
that was considered essential to the study, from the tapes. Hence, a first data 
reduction, according to Miles & Huberman (1994), of the material was made in the 
transformation from spoken to written documentation. Two weeks after the 
interviews, these written documents were sent back for an interpretation check to 
the respective respondent. In the second step of the analysis, the material from the 
interviews was further compacted. Only the main content, answering the research
question, was left which made the material shorter and more concise (Kvale, 1997;
Miles & Huberman, 1994). After reducing the data it was displayed by sorting the 
information into the four phases of the improvement cycle ‘plan-do-study-act’, see 
Schön (2006) for more details. The analysis was concluded by searching for 
common themes, similarities and differences (cross-case analysis) and conclusion 
drawing.

4.8 Description of Study 3 
The following research question is elucidated in this study: ‘How does Six Sigma
influence job satisfaction among employees?’

To be able to describe how the employees felt that Six Sigma had affected their
work situation, employees had to be asked. A post survey is an appropriate way of 
collecting data when information from many people is searched for. It is also 
comparatively inexpensive and results are produced in a short period of time.
Hence, a post survey was chosen for the third study. 

Initially, the three organizations from the second case study, Ericsson8, SKF and 
Volvo Cars9, were chosen for this study as well. The author had attained an 
understanding for how these companies had worked to implement Six Sigma, and 
as a second step of that same case study the companies were to be examined from 
the perspective of how the employees had been affected. Unfortunately, only one 
of the three companies agreed to participate in the post survey during the current 
time period. Instead of SKF and Volvo Cars, two different divisions at Siemens 

8 Ericsson, in this study, refers to the plant in Borås, Sweden.
9 Volvo Cars, in this study, refers to the two plants in Skövde and Göteborg, Sweden.
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Industrial Turbomachinery, in Finspång10, Sweden, were chosen. The reason for 
analysing these divisions separately is that they had been working with Six Sigma 
separately from one another, hence in somewhat different ways, since the start in 
2001. See the company descriptions in Appendix 2 for more information.

A total of 194 questionnaires were mailed to the two companies and distributed
internally. The number of respondents was agreed upon after a discussion with the 
two companies. At each company, four groups had been targeted; 20 BBs 
(including MBBs), 20 GBs (or similar), 20 middle managers and 40 non-
participants.  The group of non-participants was larger than the other groups, as 
this group was expected to have a lower response rate. At Siemens, the 
questionnaires were divided between two divisions, Siemens G and Siemens S, 
because of their separate Six Sigma initiatives. The group of BBs at Siemens S is 
smaller than the other BB groups (there were only four in total), which explains 
why 194 instead of 200 questionnaires were distributed. The intention was to 
distribute the questionnaires randomly within each target group. However, the
author was not given access to lists of employees at the organizations, and, hence, 
the selection of respondents was performed by the contact person at the respective 
organization. Even though these persons were given instructions concerning the 
selection, randomness cannot be ensured. However, it is likely that the selection
was performed in a manner that was at least close to random.

The mailing consisted of the questionnaire itself, a cover letter, and a stamped pre-
addressed return envelope. As response inducement, each respondent was 
automatically included in a drawing of lottery tickets.

The total response rate, after one reminder, for this survey was 80 per cent (155 
questionnaires were returned). The response rate was very encouraging in 
comparison with that of past studies of Six Sigma (e.g. Buch & Tolentino (2006)
reported a 34 per cent response rate and Antony et al. (2006) reported a 12.5 per
cent response rate).

Four months after the survey including Ericsson and Siemens was performed, after 
Paper C had been written and accepted for a conference presentation, Volvo Cars 
agreed to participate. The same proceedings for conducting the survey were used 
with the same questionnaire. At Volvo Cars, most of the middle managers were 
also trained GBs, which made it hard to separate these groups. Thus, only BBs, 
GBs and non-participants were targeted at this company. At Volvo Cars a larger 
number of respondents was agreed upon; 40 BBs, 40 GBs and 80 non-participants. 
It turned out that 7 people had left the company or were on long term leave. Also, 
11 people with other roles than BB and GB within Six Sigma were excluded from 
the total number of respondents. Thus the number of possible respondents was 

10 Siemens, in this study, refers to the plant in Finspång, Sweden.
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lowered from 160 to 142 (160-7-11). The total response rate, after one reminder, at 
Volvo Cars was then calculated at 71 % (101 usable questionnaires).

The questionnaire 
A questionnaire was designed to measure how the employees felt Six Sigma had 
affected their work situation. Job satisfaction measures were adopted from Harnesk 
et al. (2004), Wreder (2006), Söderlund (2003) and Buch & Tolentino (2006), see 
Chapter 3. The measures were divided into four main categories: comfort, 
influence, cooperation & fellowship and personal development. Each category was 
explored using three to seven neutrally formulated questions, presented at the 
lowest level of Figure 4-6. 

Figure 4-6. Job satisfaction measures used in the questionnaire.

The respondent was given six alternative statements to answer the questions. The 
five main alternatives ranged from ‘Six Sigma making a very negative contribution’
to ‘Six Sigma making a very positive contribution’ on the matter in question, with 
the middle alternative being a ‘no change’-answer. The sixth alternative was ‘I do 
not know’ or ‘I do not have an opinion’. To make the questionnaire simple and 
easy to fill out, every question (except for background questions) started with ‘I 
think Six Sigma has contributed to…..’, e.g. ‘I think Six Sigma has contributed to 
my learning things: (i) much more seldom; (ii) more seldom; (iii) no change; (iv) 
more often; and (v) much more often’. After the four categories of personal 
changes, the respondents were asked four questions on how they felt Six Sigma had 
affected their organization. Then one final multiple-choice question was asked; an 
overall judgment of Six Sigma. The questionnaire was concluded with an open-
ended question for any kind of comment on the matter. The full questionnaire can 
be found in Appendix 3. 

Before the questionnaire was sent out it was thoroughly scrutinized with the help 
of colleagues within the quality & environmental management group and with the 
help of a mathematical statistician at Luleå University of Technology.
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Data analysis 
The author alone was responsible for editing, coding and entering the data into the 
computer, which allowed for simultaneous editing, coding and computer entry. All 
nonresponse items were left as ‘blanks’ in the data matrix and ‘don’t know’ answers 
were eliminated from the percentage base. However, there was one question in the 
questionnaire where the respondent was asked how much he or she felt affected by 
Six Sigma. If the answer to that question was ‘not at all’ the respondent was asked 
to skip a majority of the questions. These ‘blanks’ were coded as ‘3’ = ‘no change’ 
by the author.

In order to find out if answers of non-respondents would have changed the results 
in any way, a first step was to look at the distribution of the non-respondents 
among the different target groups. As expected, most of the non-respondents were 
among the non-participants. The rest of the non-respondents were nearly equally
divided among the different target groups. The answers from non-participants did 
not differ very much over all three companies or between the first time 
respondents and the ones responding to the reminder. Also, answers from BBs and 
GBs at all three companies followed a similar pattern. Hence, there was no 
indication of differences between the group of respondents and the group of non-
respondents.

The statistical analysis of the data was made using pivot tables in Microsoft Office 
Excel 2003, and calculating significant differences in the statistic software, 
Statgraphics Centurion XV. 

4.9 Validity and reliability 
Many research problems require the choice of an appropriate measuring system. 
Measuring instruments are commonly evaluated in terms of validity and reliability.
Validity refers to the degree to which the instrument measures the concept the 
researcher wants to measure and reliability refers to the measuring instrument’s 
ability to provide consistent results in repeated uses (Zikmund, 2000). The
difference between reliability and validity is illustrated by rifle targets; see Figure 4-
7. An expert marksman fires an equal number of rounds with a century-old rifle 
and with a modern rifle. The shots form the century old gun are considerably 
scattered, but the shots from the new gun are closely clustered. The variability of
the old rifle, compared to the new weapon, indicates that it is less reliable. Target C 
illustrates the concept of a systematic bias influencing validity. The new rifle is
reliable, but the sharpshooter’s vision is hampered by glare form the sun. Although
consistent, the marksman is unable to hit bull’s-eye.
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Figure 4-7. Reliability and validity on target. Source: Zikmund (2000) 

Yin (1994) proposes four tests to establish the quality of any empirical social 
research, in which the research in this thesis can be classified. These tests are 
construct validity, internal validity, external validity and reliability. Table 4-3 
describes how a researcher can achieve high quality research using the four tests. 

Table 4-3. Case study tactics for four design tests. Source: Yin (1994) 

Tests Case study tactic Phase of research in 
which tactic occurs 

Construct validity 

Use multiple sources of data 
Establish chain of evidence 
Have key informants review draft 
case study report 

Data collection 
Data collection 
Composition 

Internal validity 
Do pattern-matching 
Do explanation-building  
Do time-series analysis 

Data analysis 
Data analysis 
Data analysis 

External validity Use replication Research design 

Reliability Use case study protocol 
Develop case study data base 

Data collection 
Data collection 

Construct validity 
The construct validity of a research design means establishing correct operational 
measures for the concepts being studied (Yin, 1994).  

The use of multiple sources of data is one tactic for achieving construct validity 
that the present writer used. In the first case study, interviews, documents, 
workshops and observations were used, which makes up a so-called triangular 
approach. In all three studies, literature reviews were used. Another tactic, 
proposed by Yin (1994), is to have key informants review the draft of the case 
study report. This was used to some extent in the first case study and fully in the 
second case study. In the first case study, the transcribed interviews were sent to 
the interviewed leaders for comments. However, the number of pages was quite 
substantial and there was a risk that these people would not have time to 
thoroughly read through and reflect upon the text. In the second case study the 
data was reduced in a first step before it was sent to the respondents for reviewing. 
When the final draft of the company descriptions was finished it was again (in part) 
sent to respondents to check that no misinterpretations had been made on behalf 

Old Rifle 
Low Reliability 

(Target A) 

New Rifle 
High Reliability 

(Target B) 

New Rifle 
Reliable but Not Valid 

(Target C) 



of the author. In this thesis it is the author’s intention to make the phase of data 
collection clear to the reader.

Internal validity 
Internal validity means establishing a causal relationship, whereby certain 
conditions are shown to lead to other conditions, as distinguished from a spurious 
relationship. Internal validity only concerns causal or explanatory studies. (Yin, 
1994)

The third study in this thesis is, in part, a causal study because a relationship 
between working with Six Sigma and job satisfaction was searched for. It is 
important to be aware of the risk that some factor, other than Six Sigma, has 
influenced job satisfaction among the employees, and that this might affect the way 
people fill in the questionnaire. In order to minimize this risk, emphasis was put on 
formulating the questions so that it was clear to the respondents that only changes 
in job satisfaction clearly linked to Six Sigma were asked for. An analysis of non-
respondents in the survey was also performed. 

External validity 
External validity is concerned with the extent to which the findings of a case study 
can be applied to other situations, i.e. to what extent the findings can be
generalized. The external validity for case studies deals with analytical 
generalization, which means that some of the results of the case study are 
generalized to some broader theory. (Yin, 1994) 

The first case study presented in this thesis has been replicated by other 
researchers; see Bäckström et al. (2005) and Bäckström et al. (2006). These later 
studies show many of the same results, which is an indication that analytical 
generalization is possible. The second case study has been compared to theory, 
confirming that many of the success factors involved in Six Sigma implementation
in Sweden are also valid in a broader perspective. Thus, the results can be 
analytically generalized to some extent.

The third study involves some statistical generalization, as a large number of 
randomly11 selected people answered the questionnaire. However, these people 
belong to a certain group within a certain company. Hence, one should be careful 
when generalizing the results outside the studied companies. The results have been
compared to one other similar study (Buch & Tolentino, 2006), in an attempt to 
achieve external validity. 

11 Even though complete randomness could not be ensured, it was close to random and, hence, the material has been
treated as random.
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Reliability
The goal of reliability is to minimize the errors and biases in a study. This means 
for a case study that if a later investigator followed the same procedures as 
described by an earlier investigator and conducted the same case study all over
again, the later investigator should arrive at the same findings and conclusions. 
(Yin, 1994)

One important tactic for making it possible for other researchers to repeat a study 
is to thoroughly document every step of the study. This can be made in the form of
a case-study protocol, as suggested by Yin (1994) or in some other way. The 
present writer has described each study in detail in Sections 4.6, 4.7 and 4.8 in order 
to increase reliability. In addition to this, a research report from the first case study 
was made (Bäckström et al., 2004b).
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5 Chapter 5 
Summary of  the three studies 
his chapter gives a short presentation of the background, the purpose and the research 
methods of the three studies. Furthermore, the main results of the studies are presented.T

5.1  Summary of Study 1 
The paper that describes this study is: 

Harnesk, R., Schön, K. and Bäckström, I. (2005). “How Successful Swedish 
Organizations Achieve Sustainable Health”. International Journal of Management 
Practice, Vol 1, No. 3, pp. 233-250. 

Background
High numbers of sickness absence in Sweden and other countries have brought 
about a growing interest in finding ways to lower these numbers. It has been 
argued from earlier studies that the psychological working environment has a great 
influence on people’s health (Dolbier et al., 2001).

Purpose
The purpose of Study 1 was to describe and discuss how two successful
organizations, both recipients of the award by Alecta, have attained high levels of 
job satisfaction among their employees.

Method
In order to perform an in-depth study of how these organizations had attained job 
satisfaction, an embedded multiple case design was chosen as the most appropriate 
research strategy. The data was mainly collected through workshops with groups of 
employees and in-depth, face-to-face interviews with the top manager of each 
organization. For supplementary reasons, observations and documentary studies 
were also performed.
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Main results 
In Figure 5-1 the key factors, which were considered important by both 
organizations and also possible for other organizations to adopt, are presented. 
These factors are sorted under four headings; ‘Leadership attitudes’, 
‘Methodologies’, ‘Organizational structure’, and ‘General attitudes’. ‘General 
attitudes’ concern everyone in the organization, both managers and employees. The 
other presented areas are more dependent on the managers’ attitudes. 

Some of these ways of working are easy to understand, while some need further 
explanation of how and why they are important for job satisfaction. Many of the 
factors are also highly connected to each other. A selection of nine important 
factors for attaining job satisfaction, derived from the material collected at the two 
organizations, will therefore be further explained. 

Responsibility and authority delegated to working teams  
Belonging to a working with team that has the authority to make decisions and 
meet directly with the end customers, creates self-esteem among employees. 
Belonging to a team brings a feeling of being included, which is important to 
fulfill our social needs. Onyett et al. (1997) stress team identification as 
important for job satisfaction, which is likely to be achieved where membership 
of the team is socially valued. This view was supported by the employees in 
both organizations, who valued highly the work that was performed in teams. 

Infrastructures for communication 
To obtain a well-functioning communication, the working teams have been an 
important way to create places to meet and talk. Especially important for this 
purpose were the cross-functional groups and development groups, because 
they put together people that did not usually work together. Weekly meetings 
with the whole staff are also important for these organizations to communicate 
changes in schedule, areas in need of improvements and, in particular, for 
sharing good results. These meetings give everybody in the organization the 
same information, which makes it possible for everybody to be committed.   

Flat, flexible and non-bureaucratic organization 
For the work in teams to be efficient, the decision-making processes must be 
short and simple. Preferably, the team should be able to make a majority of the 
decisions on its own. If the work is slowed down by bureaucracy or hierarchical 
decision making, the enthusiasm and creativity among the workers will soon 
vanish.
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Suggestions for improvements – fast results 
Short decision-making processes have also helped the organizations speed up 
the process of giving feedback on, and implementing, suggestions for 
improvements. When results come quickly, the employees are inspired to come 
up with more creative ideas on how to make things better. A philosophy of 
encouragement at these companies also made people secure and helped bring 
out more ideas. Mistakes were never punished, but seen as good ways to learn.  

Relation building activities and meetings 
Employees and managers at both organizations emphasized the importance of 
having fun at work. The better the people know each other the better they 
communicate and the more fun they can have working together. In order to get 
to know one another at a workplace it seems important to meet outside work, 
and here arranged relation building activities are valuable. At SÖS Emergency, 
many employees already associated out side work on their own initiative.  

Employee influence 
Both organizations studied have designed their infrastructure for employee 
influence. To achieve such an infrastructure, all of the factors discussed above 
are important – meetings in different constellations (work teams and full staff 
meetings), a flat and non-bureaucratic organization, which makes the decision 
making process short and creates an easy infrastructure for communication, and 
relation building activities, to make people feel more comfortable to speak up 
and get involved. Employee influence at these organizations also included the 
possibility to plan their own work, time-tables, and sometimes, even salary. 

Balance between work and private life 
The balance between work time and leisure time is dealt with seriously by the 
leaders at these two organizations. At regular, individual, co-worker 
conversations they discuss the current situation, whether he/she wants to 
change anything, what plans he/she has for the future and what education 
he/she needs or wants. The employees in these two organizations were 
generally happy with their balance between work and private life. If not, it was 
up to them to make the change.    

Establish a holistic view
Working in different group constellations and learning from one another in the 
form of work rotation, help the employees in these organizations to establish a 
holistic view. This view of the larger picture of the organization, together with 
the information given in meetings and team work, makes people involved and 
in many cases also makes work more meaningful for these people.
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‘Doing good’ 
The use of ethical dimensions is described in both organizations, which 
provides conditions for a sense of ‘doing good’ and stimulates the debate and 
unity of a common base of values. At Fresh AB they have a strong customer 
orientation and constantly talk about why they go to work. The immediate 
answer to that question is ‘to create value for others’. The close cooperation 
between the working teams and the end customers at Fresh AB, also gives the 
employees a sense of doing something meaningful. At SÖS Emergency, they 
focus on the patients and do what is best for them, which naturally feels 
meaningful. On top of that, SÖS Emergency also participates in different 
preventive societal projects. 

5.2 Summary of Study 2 
The paper that describes this study is: 

Schön, K. (2006). “Ways of implementing Six Sigma in a non-American culture”.
International Journal of Six Sigma and Competitive Advantage. Vol 2, No. 4, pp. 404-428. 

Background
Six Sigma is an improvement methodology that originates from an American 
context. Although Six Sigma has brought success to many organizations, the 
differences between national cultures imply that Six Sigma should be implemented 
differently in various parts of the world.

Purpose
The purpose of Study 2 was to compare different approaches of implementing Six 
Sigma. In particular, by conducting case studies at organizations operating in 
Sweden, the study will show how Six Sigma can best be implemented in a Swedish 
corporate culture. 

Method
In-depth face-to-face interviews were chosen as the most appropriate method of 
data collection. Three large manufacturing organizations with activities in Sweden 
were to be studied. All respondents had been instrumental in the implementation 
of Six Sigma in their respective firms. 
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Main results 
Figure 5-2 points at some important success factors for Six Sigma implementation, 
used by three Swedish organizations. 

Success factors Volvo Cars Ericsson SKF

1 The ongoing support and commitment of senior 
management 

x x x 
2 Focus on training and its content x x x 
3 Linking Six Sigma to the customer, human resources 

and suppliers 
x   

4 Organizational infrastructure   x 
5 Early communication to employees x   
6 Project prioritization and selection x x x 
7 Understanding the Six Sigma methodology, tools and 

techniques
 x  

8 Investing in adequate resources   x 
9 Development of a uniform language and terminology    
10 Development of a strategy to implement Six Sigma x  x 
11 Linking Six Sigma efforts to business strategy and 

priorities 
x x x 

12 Focus on results x x  
13 Follow-up and communicating success stories  x  
14 Developing your own path to Six Sigma  x  

Figure 5-2. Success factors highlighted by the three organizations. (From Schön, 2006) 

Factors that were mentioned spontaneously by more than one respondent were: 
management commitment 
focus on training 
project selection 
strategy for implementation 
linking Six Sigma to business strategy 
focus on results. 

Apart from these success factors, other factors emerged when the respondents 
were asked to nominate the three factors that they considered to be most important 
for success. Some of the factors noted above were again nominated. In addition, 
the following new factors were identified: 

involvement of middle management 
creation of qualitative goals (such as customer value) 
knowledge and competence (although closely related to ‘focus on training’) 
ability to learn from history. 

Comparisons to the ‘American way’ of implementing Six Sigma showed that all 
three organizations had partly developed their own implementation strategy, 



Ericsson more so than Volvo Cars and SKF. SKF used an approach similar to the 
‘American way’, although the approach was a little more ‘people oriented’; it 
allowed various units to develop their own plans for implementation and did not 
insist on control from the head office. At Volvo Cars, the Six Sigma program was 
less hierarchical and it encouraged team efforts more than individual efforts. At
Ericsson, there was little evidence of ‘American’ Six Sigma. In particular, the 
Ericsson program was not initiated by the executive management; it was rather 
driven by a small number of committed middle managers. Moreover, it was being 
implemented on a voluntary basis with no budget of its own and only a small 
number of full-time Black Belts.

For the purpose of illustration, the various implementations are placed in the
model by Trompenaars (1993), see Figure 5-3. The positions have been estimated
by the present author based on the information from the interviews. Volvo Cars 
and SKF are large multinational companies and are therefore more ‘task-oriented’ 
than most Swedish companies. SKF is more hierarchical than Volvo Cars, but they 
are both placed in the ‘project-oriented’ culture, like to most American companies. 
Ericsson’s Six Sigma initiative, despite being a large company, can be classified as 
‘person-oriented’, which led to the organization being placed in the ‘fulfillment-
oriented’ culture. Here, most Swedish companies would fit. 

Figure 5-3. National patterns of corporate culture with Volvo Cars, Ericsson and SKF included in the model by 
Trompenaars (1993). (From Schön, 2006) 

- 59 -



5.3 Summary of Study 3 
This study was performed in two steps. The first step included a survey at two 
companies and the second step included the same survey at a third company. The 
paper that describes the first part of the study, with two companies included, is: 

Schön, K. (2007). “Six Sigma and Work Satisfaction Consequences”. Presented at 
and published in the Proceedings of the 10th International QMOD Conference, Our Dreams
of Excellence - Learning from the Past and Architecturing the Future, June, 2007,
Helsingborg, Sweden.

In this chapter, the results from the first part of the study will be summarized, 
followed by some results including all three companies.

Background
The improvement methodology Six Sigma is well documented in many areas. 
However, only few studies have explored how Six Sigma influences the employees 
of an organization. Organizational changes, such as the implementation of Six 
Sigma, are said to cause stress and anxiety among employees, which makes the 
people aspects of this popular improvement methodology important to explore. 

Purpose
The purpose of Study 3 was to explore how Six Sigma influences job satisfaction 
among employees.

Method
To measure how the employees felt Six Sigma had affected their work situation, a 
questionnaire was used to collect data. Three large, Swedish based, organizations 
were chosen for the survey. Two of them, Ericsson and Siemens, are included in 
Paper C. The third company, Volvo Cars, could not participate in the survey until 
late in the spring of 2007, and therefore these results are not included in Paper C. 
At Ericsson and Siemens, four groups had been targeted; Black Belts (BBs), Green 
Belts (GBs), middle managers and non-participants. At Volvo Cars, most of the 
middle managers are also GBs, which made it hard to separate these groups. Thus, 
only BBs, GBs and non-participants were targeted at this company. 

Main results with two companies included 
The sample from Ericsson and the two divisions at Siemens is presented in Table 
5-1. It turned out that some of the proposed non-participants actually had been 
involved in Six Sigma as team members. Therefore this group forms a fifth 
category. The results of how the respondents felt Six Sigma had affected their work 
situation are presented in Table 5-2, and are based on the results from Ericsson and 
Siemens.
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Table 5-1. The response distribution, divided by role and study object. 

Ericsson Siemens G Siemens S Grand Total Total sent Response rate
BB 16 9 4 29 34 88%
GB or YB 16 9 12 37 40 93%
team member 5 3 6 14

Not involved 16 12 10 38 80
65%

(including team members)
Manager 16 11 10 37 40 93%
Total 69 44 42 155 194 80%

Answers below three in Table 5-2 correspond to a decrease and answers above 
three correspond to an increase of what was being asked. This system is valid for all 
questions except two: the level of work load and the level of negative stress.
Answers below three for ‘level of work load’ and ‘level of negative stress’ 
correspond to the respondents working more hours and experiencing more stress 
because of Six Sigma. In the interpretation of the results from the questionnaire, all 
questions with an average below three were considered a negative change and all 
questions above three a positive change. A heavier workload can cause burnout 
symptoms, even if the work is pleasurable, which is why working more hours is
considered a negative change; see the full questionnaire in Appendix 3. 

Table 5-2. Results (mean values) from ‘personal changes as a result of Six Sigma’ with Ericsson and Siemens
included. Here ‘3’ in the grading system corresponds to no change, grading below 3 means a decrease and above 3 
an increase of what was being asked; except for ‘level of work load’ and ‘level of negative stress’.
Item BB GB or YB team member manager not involved Total
Comfort
Enjoying work duties 4,11,2 3,42 3,42 3,62 3,01 3,5
Level of work load (hours) 2,8 2,8 3,0 3,0 3,0 2,9
Level of negative stress 2,9 2,9 3,3 3,1 3,1 3,0
Recognition from management 4,01,2 3,42 3,2 3,42 3,1 3,4
Level of job satisfaction 3,81,2 3,22 3,3 3,42 3,0 3,3
Influence
Influence on work duties 4,11,2 3,42 3,2 3,42 3,1 3,5
Influence on work schedule 3,41,2 3,0 3,2 3,0 3,0 3,1
Influence on salary 3,1 3,1 3,2 3,0 3,0 3,1
Cooperation and Fellowship
Relationship to manager 3,32 3,0 3,1 3,1 3,2 3,1
Cooperation with fellow
employees 3,52 3,42 3,3 3,52 3,2 3,4
Fellowship 3,22 3,22 3,1 3,32 3,0 3,2
Personal development
Easier work duties 3,1 3,42 3,3 3,32 3,0 3,3
New skill development 4,11,2 3,62 3,42 3,72 3,21 3,6
New areas of responsibility 4,01,2 3,42 3,2 3,22 3,22 3,4
Responsibility taken 3,81,2 3,42 3,3 3,32 3,1 3,4
Salary 3,42 3,0 3,2 3,0 3,1 3,1
View of results 3,91,2 3,62 3,42 3,62 3,11 3,6
Personal development in
occupational role 4,21,2 3,72 3,32 3,62 3,11 3,6
Note: 1indicates group mean significantly different from other group means (p<0,05) using Tukey's honestly

significant difference (HSD) procedure and Kruskal-Wallis test.
    2indicates group median significantly different from three (p<0,05) using hypothesis test and signed
rank test. 
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Main results with three companies included 
The managers and the team members were excluded from the comparison of the 
three companies, since these groups were not part of the Volvo Cars survey. The 
group of team members was small and the managers did not differ very much from 
how the GBs had answered, which also motivated this exclusion. The most 
important target groups were believed to be BBs, GBs and non-participants. 

How much has Six Sigma affected your work situation?

1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0

Ericsson

Siemens G

Siemens S

Volvo

not involved
GB/YB
BB

Figure 5-4. Responses on how much Six Sigma has affected the respondents’ work situation. Here ‘1’ in the 
grading system corresponds to ‘not at all affected’ and ‘5’corresponds to ‘very much affected’.

All respondents were asked how much they felt Six Sigma had affected their work 
situation. As shown in Figure 5-4, the BBs were most affected and the non-
participants the least affected. The scale goes from ‘1=not at all affected’ to ‘5=very
much affected’.

It is not surprising to see that BBs feel mostly affected by Six Sigma, as they work
full time with the methodology. Of greater interest are the results showing that 
non-participants at Ericsson feel somewhat affected by Six Sigma (at least more so 
than non-participants at the other organizations). A reason for this may be that the 
Ericsson site in Borås has worked with Six Sigma for a relatively long time (since
1996) and that positive results have been spread by word of mouth, affecting 
everyone in the organization.
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Table 5-3. Results (mean values) from ‘personal changes as a result of Six Sigma’ with Ericsson, Siemens and
Volvo Cars included. Here ‘3’ in the grading system corresponds to no change, grading below 3 means a decrease 
and above 3 an increase of what was being asked; except for ‘level of work load’ and ‘level of negative stress’. 

Item BB GB or YB not involved Total
Comfort
Enjoying work duties 4,01,2 3,32 3,0 3,4
Level of work load (hours) 2,71,2 2,82 3,0 2,8
Level of negative stress 2,9 2,9 3,0 3,0
Recognition from management 3,91,2 3,31,2 3,11 3,4
Level of job satisfaction 3,81,2 3,1 3,0 3,3
Influence
Influence on work duties 3,91,2 3,31,2 3,01 3,4
Influence on work schedule 3,51,2 3,0 3,0 3,1
Influence on salary 3,21,2 3,0 3,0 3,1
Cooperation and Fellowship
Relationship to manager 3,22 3,0 3,1 3,1
Cooperation with fellow employees 3,61,2 3,32 3,1 3,3
Fellowship 3,12 3,1 3,0 3,1
Personal development
Easier work duties 3,1 3,31,2 3,0 3,1
New skill development 4,11,2 3,51,2 3,11 3,5
New areas of responsibility 3,91,2 3,32 3,12 3,4
Responsibility taken 3,71,2 3,32 3,1 3,3
Salary 3,31,2 3,0 3,0 3,1
View of results 3,81,2 3,51,2 3,11 3,4
Personal development in occupational role 4,21,2 3,61,2 3,01 3,6

Note: 1indicates group mean significantly different from other group means (p<0,05) using Tukey's
honestly significant difference (HSD) procedure and Kruskal-Wallis test.

               2indicates group median significantly different from three (p<0,05) using hypothesis test and
signed rank test.

The overall pattern in Table 5-2 did not change very much with Volvo Cars 
included; see Table 5-3. However, the larger sample with more non-participants 
included has lowered the total scores. The most positively affected areas are still 
work duties, recognition from management, influence on work duties, new skill 
development, new areas of responsibility, better view of results and especially 
personal development. The two areas with the lowest grading are still work load
and stress. Non-participants in Six Sigma were generally not at all affected. Only 
one question, ‘New areas of responsibility’, showed a significant difference from 3.
However, it was just barely significant and could therefore be questioned. The same 
is true of, for example, ‘Relationship to manager’ where BBs showed a significant 
positive affect at 3,2. No reliable conclusions can be drawn from these barely 
significant effects. 

In order to illustrate how the results of the different companies followed a similar
pattern, a few diagrams are presented. Note, however, that the differences among 
the companies have not yet been statistically validated. 
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Job satisfaction

1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0

Ericsson

Siemens G

Siemens S

Volvo

not involved
GB/YB
BB

Figure 5-5. Responses on overall job satisfaction. Here ‘3’ in the grading system corresponds to no change, grading 
below 3 means a decrease in job satisfaction and above 3 an increase.

Figure 5-5 indicates that BBs and GBs felt their overall job situation had improved 
somewhat because of Six Sigma, BBs more so than GBs. Non-participants at 
Volvo Cars and Siemens did not seem to feel any change in job satisfaction, while 
non-participants at Ericsson felt slightly positively affected. One reason why non-
participants at Ericsson seem to feel more satisfied can be traced to the way Six 
Sigma is being implemented. Because Six Sigma at Ericsson is implemented in a 
slow and voluntary way, it has a good reputation, which the non-participants seem 
to be aware of. Another reason for their good feeling about Six Sigma could
naturally be that they had benefited, in one why or the other, from a Six Sigma
project.

New skill development

1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0

Ericsson

Siemens G

Siemens S

Volvo

not involved
GB/YB
BB

Figure 5-6. Responses on new skill development. Here ‘3’ in the grading system corresponds to no change, grading 
below 3 means a decrease (learning new things more seldom) and above 3 an increase (learning new things more
often).

For the question about new skill development due to Six Sigma, the pattern is 
almost linear. The BBs learned things more often than GBs, and GBs more often 
than non-participants. The non-participants felt unaffected; see Figure 5-6. It 
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seems, just looking at the diagrams, that BBs at Siemens S are much more 
enthusiastic than BBs at the other companies. It is worth noting that the group of
BBs at Siemens S only consisted of four people, which means that the individual 
answers are very influential. A larger group of BBs are likely to have produced
more different answers, thus probably lowering the mean.

Development in occupational role

1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0

Ericsson

Siemens G

Siemens S

Volvo

not involved
GB/YB
BB

Figure 5-7. Responses on personal development in occupational role. Here ‘3’ in the grading system corresponds to 
no change, grading below 3 means a decrease (less development) and above 3 an increase (more development).

The question on personal development in occupational role was given the highest 
total score of all questions; see Figure 5-7. As in the previous questions, the BBs
were the most satisfied followed by GBs. The GBs at Volvo Cars were not as 
positive as GBs at the other companies regarding this question. A reason for this 
might be that Volvo Cars was aiming at training everyone to a GB level, and many 
GBs had, therefore, gone through the training program without further practicing 
of Six Sigma. It is seems natural that the people highly involved in projects have 
experienced a larger increase in the development of occupational role than the 
people that have only been trained.

Work load

1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0

Ericsson

Siemens G

Siemens S

Volvo

not involved
GB/YB
BB

Figure 5-8. Responses on work load. Here “3” in the grading system corresponds to no change, grading below 3
means an increase (working more hours) and above 3 a decrease (working fewer hours).
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The question with the lowest total score turned out to be the question on work-
load. In this question, grading below three stood for working more hours and 
above three stood for working fewer hours. The results indicate that some BBs and 
GBs felt that they were working more hours because of Six Sigma; see Figure 5-8. 
For the GBs this is easily explained. GBs only work part-time with Six Sigma and
hence, still had their ordinary work duties to take care of on the side. A few GBs 
stated, in the open ended question, that more duties had been put on their
shoulders without compensation in other areas. Why the BBs worked more hours 
because of Six Sigma is harder to explain and more research in that area is needed. 

At Volvo, some of the BBs are so-called embedded BBs, which means that they 
only work part time as BBs. At Ericsson, too, many BBs only work part time with 
Six Sigma, which gives reason to suspect that these BBs are also given new duties 
without taking away old ones. Therefore, this result indicates that working as a BB 
is a full-time job and should not be combined with other work duties. More care 
also need to be put on the GBs’ work situation. However, more thorough studies 
focusing on the GBs’ and BBs’ work situation are needed before any detailed 
conclusions can be made.

Overall grading of Six Sigma

1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0

Ericsson

Siemens G

Siemens S

Volvo

not involved
GB/YB
BB

Figure 5-9. Responses on the overall grading of Six Sigma. Here ‘3’ in the grading system corresponds to ‘neutral’, 
grading below 3 means negative feelings and above 3 positive feelings. 

In spite of the feeling of working more hours, the overall grading of Six Sigma was 
relatively high. Interestingly, some of the so-far unaffected non-participants seemed
to have a positive view of the methodology as such; see Figure 5-9. Here, again, the 
non-participants at Ericsson were the most positive, which was probably caused by 
pride in producing good results and the attention this had resulted in. Overall, the
participants and non-participants at Ericsson were the most positive towards the 
Six Sigma methodology, which indicates that the Ericsson way of implementing Six
Sigma, from the middle and out to only interested sites and departments, had been 
easy for the employees to accept and even embrace. 
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6 Chapter 6 
Conclusions and discussion 
his chapter is intended to present and discuss the most important conclusions from the 
three studies in connection to the three research questions posed in Chapter 1. The 

chapter, and this thesis, is concluded with some recommendations for further research.
T

6.1 Conclusions and discussion of Study 1 
Study 1 aimed at answering the following research question: ‘How have successful 
organizations attained high levels of job satisfaction among their employees?’ 

The most important contribution from Study 1 is believed to be the finding that 
the two organizations studied, differing in size and business field, have worked in 
similar ways to achieve job satisfaction among employees. They have not used any 
of the modern improvement methodologies. Instead, the study showed that they 
have used ‘bits and pieces’ in accordance with, in particular, the School of Human 
Relations and Quality Management. Hard work and a focus on job satisfaction and 
healthy employees have resulted in low costs for sickness absence and made it easy 
to keep employees and recruit new members to the organizations, among other 
things.

The two organizations started to work with quality related issues to improve a 
critical situation. They were, in other words, in need of a change. The change 
started with the appointment of new leaders at both organizations. These new 
leaders started to treat their employees as their most important asset, in accordance 
with theories by Pfeffer (1998); Kondo (1989); Maslow (1943) and McGregor
(1960). It was clear to the present writer, especially during the group interviews
with employees, that these organizations had attained job satisfaction. The answer
to how this was achieved is partly described in Figure 5.1 and further explained
later in Section 5.1. Predominant factors for the success at both organizations 
seemed to be a visible, caring and highly committed leadership, self-governing
working teams and a well functioning infrastructure for communication. They also 
had an intense focus on creating value for in-house and end customers, which, 
together with a focus on ethical issues and mutual trust, made their work 
meaningful.
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At least four out of six cornerstones within TQM were highly visible at both 
organizations; customer focus, continuous improvements, employee involvement 
and a committed leadership (Bergman & Klefsjö, 2003). The two remaining values, 
working with processes and basing decisions on facts, were not brought out during 
the interviews. Moreover, the ‘health factor’ theory proposed by Söderlund (2003), 
was supported by the results of this study. Many of the health factors discussed by 
Söderlund (2003) were found at both Fresh and SÖS Emergency, for example, 
having a leader present in the daily work, establish trust, getting on well together 
and a feeling of meaningfulness. 

Motivational theories, advanced by Herzberg (1969), Kondo (1989), described in
Section 3.4, are also supported by the results of this study. Most of the identified
methodologies, or ways of working, in the present study are what Herzberg (1969) 
refers to as satisfiers. In other words, they are effective in motivating people, but if
they were taken away, this would not necessarily lead to dissatisfaction. Dissatisfiers
were not investigated in this study; see also Section 6.3. The two organizations 
studied allowed people to be creative and social at work (they did not punish 
mistakes, they encouraged new ideas, they allowed people to make their own
decisions, they put together work groups and arranged social activities), which is 
important for achieving motivated and satisfied employees, according to Kondo 
(1989). At Fresh, one way of stimulating the employees to be creative and
challenged at work, was through job rotation. By taking over someone else’s job for 
a week, the person received a wider view of the company and often saw new 
possibilities to improve his/her own work. At SÖS Emergency, the work in itself
was very unpredictable and by letting the employees solve all kinds of problems on 
their own, they considered their jobs to be exciting and varying. Moreover, at both 
organizations, incoming suggestions for improvements were taken seriously and led 
to fast results, which inspired the employees to keep coming up with new and
better ideas.

The personal and work outcomes, presented in the job characteristic model by 
Hackman & Oldham (1976), were also present at Fresh and SÖS Emergency; they 
had high internal work motivation, high quality of performance, high satisfaction 
with the work and low absenteeism and turnover.

Furthermore, the way in which these organizations worked with self-governing
work teams is in accordance with suggestions by Pfeffer (1998). Pfeffer (1998) 
describes several advantages with teams. Firstly, the control of work is peer-based 
instead of hierarchical, which means that workers control themselves. This 
advantage was especially visible at Fresh, where the employees highly valued the 
great deal of control over their work. Peer control is said to be more efficient than 
hierarchical supervision, and can also produce peer pressure against unnecessary 
absenteeism (Ibid). Team-based organizations are also largely successful in having
all of the people in the firm feel accountable and responsible for the operation, not 
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just a few managers (Ibid). This stimulates everyone to be involved, and was 
stressed by managers and employees at both organizations.

The importance of communication, stressed at Fresh and SÖS Emergency, was 
also found in a study by Pincus (1986). Pincus (1986) found significant positive 
relationships between communication satisfaction and job satisfaction. Supervisor
communication, communication climate, and personal feedback were found to be 
strongly positively related to both job satisfaction and performance. These results 
were strongly supported by Study 1. 

It can be argued that a study of only two organizations is too small to be 
generalized from, but the purpose of this study was never to create a road map to 
success. However, by describing and discussing the used methodologies, the
purpose was to give inspiration and suggestions possible for other organizations to 
adopt in their effort to achieve good working conditions. Also, the fact that these 
two organizations are different in field of work, size, traditions and prerequisites, 
and still have used many of the same methodologies, confirms the presumption
that it is possible for other organizations to follow their example. This assumption 
is also supported by many similar results found by Wreder (2006). 

The restart from critical situations most certainly provided special conditions for 
the change processes in both organizations. It is also hard to recognize the 
leadership influence and their personal approaches to leading the change processes. 
Nevertheless, the achievements of these companies were certainly not performed 
by the leaders alone. The mutual established teamwork, good leadership, and 
employee commitment were once again proven to be the essence of success. 
Indeed, the values and methodologies used by the two organizations are not new or
extraordinary, but have been known to be winning concepts in management theory. 
However, a relevant question, which is posed in Paper A is: ‘Why are these 
suggestions not followed to a larger extent?’

6.2 Conclusions and discussion of Study 2 
Study 2 aimed at answering the following research question: ‘How have Swedish 
based organizations worked to implement Six Sigma?’ 

Paper B, which describes this study, had three main purposes; to describe and 
compare how three large manufacturing organizations with activities in Sweden 
implemented Six Sigma, to describe which success factors were critical for these 
companies in their implementation of Six Sigma and to discuss cultural issues of Six
Sigma implementation. 
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Comparing the ways the three organizations had implemented Six Sigma revealed 
some differences. Volvo Cars and SKF differed only slightly from each other, while 
the ‘Ericsson way’ was very different from the other two. Volvo Cars and SKF 
implemented the methodology, starting from an initiative at the executive 
management (at Volvo Cars it was initiated by the owner Ford). These companies 
worked to disseminate the initiative throughout the whole company. This ‘top-
down’ model is relatively quick and structured. However, it became apparent that
this approach might proceed too quickly, which might cause insufficient attention
paid to the distinctive needs of individual units and departments. This seemed to be 
the case at Volvo Cars in the beginning. Ericsson, on the other hand, implemented 
(and is still implementing) Six Sigma at one department at a time and slowly
disseminated the initiative throughout the company. This approach appears to have 
been more concerned with individual employees, and it did not force the 
methodology upon units or departments that were not prepared for it. However, 
such an approach takes longer to implement and is dependent on relatively few 
persons running the initiative (it was not initiated by the executive management). 

The findings from Study 2 suggest that a combination of the two approaches is 
desirable – that is, a ‘top-down’ implementation with committed leaders at all levels 
who are sensitive to the individual needs of units, departments and individuals. 
This conclusion, on how Six Sigma should be implemented, is likely to be valid for 
large organizations in Sweden. However, more research, covering a larger number 
of Six Sigma organizations, is needed before reliable generalizations can be made. 
For further research it would also be interesting to see if similar conclusions can be 
made for other cultural settings as well.

Many of the success factors noted in the literature (as presented in Table 3-2) were 
also stressed by the respondents of this study. Although these factors are likely to 
be relevant to the successful implementation of any management model in any 
cultural setting (Goldstein, 2001), this study has confirmed that the same critical 
factors for success are valid for Six Sigma in the Swedish business environment. 
The respondents of this study also emphasized a number of factors that could 
cause the initiative to fail if not being considered; for example, the importance of 
selecting the right people, selecting projects in line with the business plan, 
combining Six Sigma with other company initiatives and having the executive
manager highly involved. These factors are in line with some of the hurdles 
presented by Gijo & Rao (2005) and with theories advanced by Pfeffer (1998).
Other factors found, such as, the creation of qualitative goals and knowledge &
competence, have been used and supported in the work by Cronemyr (2007).

The way these organizations worked with Six Sigma supports most of the 
cornerstones of TQM. In the Six Sigma work the three organizations had a
customer focus, based their decisions on facts, worked with processes, and 
continuously worked with improvements. They also expressed the importance of a
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committed leadership. However, there is one cornerstone, ‘Let everybody be 
committed’, which is not emphasized within Six Sigma in general and this 
cornerstone was applied to a different extent in the three organizations. At SKF, 
they stated that Six Sigma is not for everyone. Volvo Cars and Ericsson have a 
different approach. At Ericsson, when they implement Six Sigma at a department, 
they train everyone to at least White Belt level (one day). Volvo Cars are aiming for
having all employees Green Belt certified. In 2005, everyone in the executive 
management group at Volvo Cars was Green Belt certified.

This study is limited to the information from only one person per organization (or 
two persons at Volvo Cars). It is likely that slightly different information would
have been obtained if a different person had been interviewed. At, SKF, for 
example, several people were heavily involved in the implementation from the 
beginning, and were hence suitable respondents. However, it does not seem likely
that interviewing a different person would have changed the conclusions of this
study in any considerable way. 

Another limitation to the cultural discussion of this study is the fact that all three 
organizations work in a global setting. Indeed, one of them is even owned by an 
American company. These circumstances are likely to have affected the corporate 
cultures of these organizations.

Based on the results from this study, the present author recommends managers to 
adjust Six Sigma in accordance with the requirements of the corporate culture of 
their individual organizations. The study showed that even though the three 
organizations work in a Swedish business climate and are all large companies they 
have different corporate cultures and, thus, have implemented Six Sigma in 
different ways. This view is also supported by Crom (2000) and Gowen (2002). 
One consequence of this recommendation is that the terminology and 
infrastructure of Six Sigma might have to be created in a form that is more relevant 
to the culture in which the methodology is being implemented. The fact that Six
Sigma originates from an American context did not seem to hinder the 
organizations of this study from successfully implementing the methodology.

Because organizations, known to have implemented Six Sigma in different ways, 
were chosen for this study, a generalization on Six Sigma implementation in 
Sweden was never intended. Instead, the intention was to compare the different 
ways and put them in a cultural context. By sharing different ways of implementing 
the methodology, it is hoped that other organizations, on the verge to initiating Six 
Sigma, will find a way that suits their corporate culture, in Sweden or other
countries.
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6.3 Conclusions and discussion of Study 3 
Study 3 aimed at answering the following research question: ‘How does Six Sigma 
influence job satisfaction among employees?’ 

The third study included in this thesis builds on Studies 1 and 2. The job
satisfaction measures that were used in the questionnaire were highly inspired from 
Study 1. Factors that seemed to be important for achieving job satisfaction, such as, 
recognition from management, influence over one’s work, cooperation with fellow 
employees and personal development, were transformed into relevant questions in 
a Six Sigma context. During the interviews with Six Sigma leaders in Study 2, 
questions about job satisfaction and the impact Six Sigma might have on the 
employees were asked, but no reliable answers could be given by the respondents 
as no thorough investigations of the matter had been performed. By conducting 
Study 3, some of the answers to these questions were given.

This study concluded that Black Belts (BBs) felt most affected by Six Sigma, Green 
Belts (GBs) felt a little less affected and non-participants hardly felt affected at all. 
The overall positive experiences were in the personal development area; new skill 
development, better view of results and personal development in occupational role. 
Personal development is an important building block of a person’s well being at 
work (Harnesk et al., 2005). BBs also stated that they enjoyed their work duties
more, received more recognition from management, had more influence on work
duties, cooperated more with fellow employees, had a higher level of responsibility 
and a higher level of overall job satisfaction thanks to Six Sigma; see Section 5.3. 
The result, showing that BBs in general are positive towards Six Sigma, is not very
strange as they are project leaders of highly esteemed projects and most of the time 
hand picked for the job.

Two questions received slightly negative grading from BBs and GBs; the level of
work load and the level of negative stress. Hence, some BBs and GBs felt that they 
were working more hours and experiencing more stress because of Six Sigma. 
These slightly negative results are barely statistically significant. However, together
with the results from the open-ended question, where especially GBs claimed to be 
working more with Six Sigma without being compensated in other areas, these 
indications of a heavier workload are worth taking seriously. 

In connection to these results it is important to note that included in the group of 
BBs are full-time BBs, embedded BBs (working part time with Six Sigma) and BBs
without BB duties. Also, included in the group of GBs are both practicing GBs and
GBs who only went through training. At Volvo Cars, this latter group was rather
large because the management aims at training everyone to at least GB level. It is
likely that BBs and GBs, who are no longer actively working with Six Sigma, feel 
less affected by the methodology. Also, embedded BBs probably feel less affected 
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than full-time BBs. These circumstances should be taken into consideration when 
evaluating the results of this study. A study including only full-time BBs and 
practicing GBs is likely to have resulted in more positive or more negative values
(higher impact). However, the mix included in this study is believed to be close to 
the actual mix of belts at the three organizations studied, which makes the results 
more reliable. 

Like Buch & Tolentino’s results (2006), this study shows that participants in Six
Sigma felt more positively rewarded than non-participants. Also supported by this 
study was the impact of Six Sigma on the so-called intrinsic rewards (new skill 
development, clear view of results and enjoying work duties). However, extrinsic
rewards were not found to be affected by Six Sigma in Buch & Tolentino’s study
(2006). In particular, recognition from management, being one of the most
powerful forms of Six Sigma motivation (Larson, 2003), was given low 
instrumentalities. This study shows an increase of recognition from management 
because of Six Sigma. 

In this study, the results at Ericsson, Siemens and Volvo Cars differed a little. 
However, although the companies worked with Six Sigma in different ways, the 
differences in results between companies were much smaller than the differences 
between the three main target groups (BBs, GBs and non-participants) at all three 
organizations. The results for the target groups followed a similar pattern at the 
three organizations. Therefore, the main analysis of this study focused on 
comparing the different target groups and not the different companies.

Limits to this study mainly concern the selection and the number of respondents. It 
was the intention of the present writer to make a random selection of respondents 
within each target group. Because the selection was made by the author’s contact at 
each company, or an assisting person, total randomization could not be ensured. 
The author is aware of one company where the non-participants were handpicked
by the selecting person in order to reach people who were likely to answer the 
questionnaire. Even though the respondents were not totally selected at random, 
the author of this thesis regards the selection as close to random and, hence, has 
treated the data as randomly selected.

Also, a larger number of respondents would have yielded more reliable results. 
However, the organizations live under hard pressure and do not have very much 
time to assist in the administration of too many questionnaires. Also, the 
respondents probably do not have much time to answer the questionnaire, which is 
why it was designed in a short and simple form. Despite these arguments, the 
response rate from all three companies was considered very high in comparison to 
other Six Sigma studies. The response rate for some participating groups was as 
high as 90 %; see Table 5-1. The author put a lot of effort into the formulation of 
the questions and the design of the questionnaire, which seems to have paid off. 
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The response inducement (drawing of lottery tickets) probably also helped raise the 
response rate.

The focus on the formulation of the questions had a more important rationale than 
improving the response rate, namely to enhance the probability that the 
respondents correctly understood what was being asked. It was important that the 
respondents only marked changes in job satisfaction that were connected to Six 
Sigma. It cannot be ensured that every single respondent fully understood all 
questions correctly, which is one of the downsides of performing a post survey. 
However, there were very few indications of misunderstanding. Only the last 
question, the overall judgement of Six Sigma, was, according to a comment by a 
respondent, possible to misunderstand. It was not made fully clear if the 
respondents were to answer what they thought about Six Sigma in general or what 
they thought about Six Sigma at their respective company. However, this question 
was only used in the analysis to show that non-participants were slightly positive
towards the methodology, even though they felt unaffected as regards the specific 
questions on personal changes. This analysis holds for both interpretations of the 
last question.

The results of the third study did not indicate that Six Sigma had affected job 
satisfaction in a negative way. However, more research is needed to investigate the
interconnection between job satisfaction and working with a systematic 
improvement methodology, to support these results. People tend to be overly 
positive when answering a questionnaire, which might have affected the results of 
this study. Also, the way the questions are formulated has a great impact on the 
results of such a study. To fully determine how Six Sigma, or some similar
improvement methodology, affects job satisfaction, the present writer recommends 
a qualitative research approach including face-to-face interviews and group 
interviews with a large number of employees.

Herzberg et al. (1959) used a qualitative approach to find causes of satisfaction and
dissatisfaction among employees, which resulted in findings that are still often
cited. For example, their results showed that satisfaction and dissatisfaction were
not opposite to each other, which meant that taking away sources of dissatisfaction 
did not automatically create satisfaction and the other way around. The studies 
included in this thesis were focused on the so-called satisfiers, which limits the 
usability to some extent. The first study aimed at finding ways to obtain job
satisfaction, and this third study built on those findings to see how Six Sigma was 
affecting job satisfaction. If the questionnaire had focused on things that were
known to cause dissatisfaction, the results probably would have come out 
differently. However, the questions were not leading in a positive or negative 
direction. It was therefore up to the respondent, through the answering 
alternatives, to make a positive or negative standpoint.
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6.4 Summary of Conclusions 
The three studies included in this thesis have confirmed results of earlier studies 
and created some new understanding. The first study of job satisfaction mostly 
confirmed what was already known in management theory to be winning concepts. 
The use of values and methodologies from, in particular, the Human Relation 
School and Total Quality Management was a winning approach for these 
companies. The second study described how three organizations in Sweden had 
worked to implement Six Sigma. This kind of comparison in Sweden had not 
previously been published, and can thus be considered new understanding. The 
second study also strengthened the validity of using previously known Six Sigma 
success factors in Sweden too. The third study ties this thesis together. Very little 
empirical evidence of the impact of Six Sigma on the employees has been found by 
the author, and none has been found in Sweden. Therefore, this study can be 
considered a step to explore the consequences for job satisfaction of implementing 
a systematic improvement methodology, such as Six Sigma.

This research journey started in the field of Quality Management. Looking back at 
the history of Quality Management, two important fields of research were 
especially apparent: Scientific Management and Human Relations. One trail within 
the Human Relations area that was attracting the interest of the present writer was
the study of job satisfaction and its connection to people’s health. After exploring 
how successful companies had worked to achieve job satisfaction, the author made 
a change of research fields. Following the road of Scientific Management within the 
Quality Management field of research, the smaller trail of Six Sigma emerged as
being a current popular methodology. After taking that route in the second study 
the author wanted to connect these two important trails, job satisfaction and Six 
Sigma, which seemed to be living different lives in two different fields of research 
but also highly attached through Quality Management theories.

A tentative model of how the author looks at important concepts and their causal
relationships is presented in Figure 6-1. The model includes the two different fields
of research touched upon in this thesis: Human Relations and Scientific
Management. The umbrella for this work has been Quality Management and, in 
particular, the human aspects of Quality Management.

The impressions and experiences from all three studies indicate that the ‘softer’ 
objectives of Quality Management, concerning the well-being of the employees, can
be achieved in different ways. One obvious way is by taking the Human Relations 
road (the left hand side of Figure 6-1) and focus, primarily, on job satisfaction. This 
will, based on the results of the performed studies and the literature studied, not 
only generate happy and healthy employees; it will also create higher levels of
customer satisfaction and growth of the company. 
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A different way to reach job satisfaction seems to be by taking the Scientific
Management road; i.e. the right hand side of Figure 6-1. The results of Study 3
indicate that many of the satisfiers found in the literature and in Study 1 were 
positively affected by the improvement methodology Six Sigma. For example, 
participants cooperated more with fellow employees, had more influence over work 
duties and also enjoyed their work duties more. In the literature there are also many 
examples of companies that have made great profits and increased their customer
satisfaction thanks to their use of the Six Sigma methodology. 

Figure 6-1. A tentative model of the relationships found to be valid through the three studies of this thesis. It shows 
how the two fields of research, Human Relations and Scientific Management, both important building blocks of 
Quality Management, can lead to the same desirable results; happy & healthy employees, customer satisfaction and
profits & growth.

Human aspects of Quality Management 

6.5 Further research 
Job satisfaction is, and probably always will be, an important subject for both 
scholars and practitioners to study. Evidently, we already know (in theory) how it 
should be done and some organizations do just that and attain a working 
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environment that creates happiness and sustainable health among the employees. 
However, there are still many organizations that do not seem to reach high levels of 
job satisfaction. Studying successful organizations and describing how they have 
been working, which was done in Study 1, is only one way to support these 
companies. It would also be interesting to compare successful organizations, with 
less successful organizations to see where they differ the most, and in that way find
the largest impact factors on job satisfaction.

Six Sigma was chosen as an example of a systematic improvement methodology in
this thesis. During the last decade a lot of research has been performed in the field
of Six Sigma. However, there are still not many studies performed on the cultural 
aspects of Six Sigma. Therefore, it would be very interesting to see studies, similar 
to Study 2 of this thesis, performed in other countries of the world. Also, to 
validate the results of Study 2, more research on Six Sigma in Sweden, including 
different kind of organizations, is recommended.

Also, the human aspects of Six Sigma have nearly been neglected in the literature. 
A large qualitative study, similar to the one performed by Herzberg et al. (1959),
would probably be the way to truly find out how a systematic improvement 
methodology affects job satisfaction. However, Study 3 of this thesis could also be
validated by a number of follow up interviews to see if the respondents have been 
overly positive in the questionnaires and to follow up on why they feel the way they 
feel. Many non-participants in Six Sigma had difficulties filling in the questionnaire. 
To fully understand how these people have been affected, interviews are 
recommended. However, one could also construct another questionnaire, focusing
on the non-participants only. Interesting questions in such a questionnaire would
be: ‘Have you chosen not to participate?’, ‘How much do you know about the 
methodology?’, ‘Would you like to know more?’, ‘Do you feel excluded in any 
way?’

Finally, the author intends to further analyze the material from the third study of 
this thesis. Comparisons between the organizations and more advanced statistical 
analyses will hopefully reveal more answers to how Six Sigma influences job
satisfaction among employees.
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1 Introduction 

Since around 1980, employees’ sickness absence and the connected costs have risen to 
alarming levels in Sweden, and also in, for instance, Norway and the Netherlands 
(Nyman, 2002). The number of people absent due to sickness for more than 365 days has 
increased by about 30% in Sweden between 1997 and 2001 (The National Social 
Insurance Board, 2000, 2003). The combined costs for sickness benefits and disability 
pensions were 10% of the total expenses of the Swedish government in the year 2001 
(SOU, 2002:5).  

The connection between psychologically unsatisfactory working environments and a 
high frequency of sickness is well documented (see, for example, The Swedish Labour 
Inspectorate, 2000; Dolbier et al., 2001). The connection between participation and 
satisfaction is also well described in the literature (see, for example, Kondo, 1993;  
Kondo and Dahlgaard, 1994; Hackman and Oldham, 1976; McGregor, 1960).  

Docherty et al. (2002) discuss how leadership must be adjusted to the new demand of 
autonomy and flexibility in modern working life. This means that authority must be 
deployed down in the organisation in order to create participation. Because of the 
complexity and higher pace, it is no longer possible to keep a traditional  
supervising leadership. Instead a more supportive approach has now become necessary 
(Docherty et al, 2002).  

Abrahamsson (2003) also discusses how work organisations and work environmental 
problems are approached by modern management concepts to adjust them to the new 
demands of modern working life. She states that it was primarily during the 1990s that 
many Swedish industrial and public organisations went through extensive organisational 
changes. The purpose of implementing some of these modern management concepts is 
that the organisations should rapidly adapt to a continuously changing market through 
independent, versatile and committed coworkers and a flexible organisation. This trend is 
still strong (Abrahamsson, 2003). 

1.1 The purpose of the paper 

The purpose of this paper is to describe and discuss how two successful organisations 
have worked to achieve sustainable health among their coworkers. Through the 
description and discussion, the intention is to identify methodologies that are possible for 
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other organisations to adopt. Other causes of illness related to the working environment, 
such as injuries or accidents, are not discussed in this paper. 

1.2 The Alecta award 

In Sweden, Alecta (an insurance company for occupational pensions) has instituted a 
national award that comprises leadership, internal partnership, working environment and 
profitability. Every year, one or several organisations in different categories are given 
awards, based on an analysis similar to that of quality awards like, for instance, the 
Malcolm Baldrige National Quality Award (NIST, 2003) and the European Quality 
Award (EFQM, 2003).

1.3 Sustainable health and quality in working life 

A fundamental notion in this paper is sustainable health. The WHO’s definition from 
1946 states, “Health is a state of complete physical, mental and social well being and not 
merely the absence of disease or infirmity”. In this study, that definition of health is 
extended to also include ‘sustainability’. Therefore, this paper focuses on the 
methodologies used by the studied organisations and also on how, in a long term 
perspective, these create a high rate of healthy employees compared to the average value 
in Sweden.

Because of the rapid increase in costs connected to absence due to sickness, current 
research in Sweden is looking at the subject from different angles. For instance, in a 
study of seven companies, Söderlund (2003) presents a theory of ‘health factors’ based 
on the question: “What makes people function in the best possible way, develop and feel 
good?” The health factors identified in that study are categorised as: tasks, working team 
and organisation.  

Means to achieve the aim of a task are:  

• variation, challenges, belief in the future 

• personal responsibility, flexibility and pride 

• meaningfulness of using one’s competence. 

Means to achieve the aim of a working team are: 

• all help one another, straight communication 

• humour, to get on well together, to be able to see one another outside work  

• to have trust in each other, honesty, work discipline. 

Means to achieve the aim of an organisation: 

• short decision making procedures, managers present in daily work 

• positive feedback from managers, explicit guidelines 

• managers ready to listen, balance between demands and resources. 

Docherty et al. (2002) have studied sustainable work systems and argue that the growing 
flexibility caused by globalisation and information technology in the last two decades has 
increased the pace and demand for higher flexibility and adaptation. The disappearance 
of bureaucratic boundaries without creating structures, processes or resources to replace 
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them, leaves people much to their own judgement. The growing autonomy means endless 
choices and possibilities, causing stress. The increased intensity has become ‘the kiss of 
death’ or ‘the spice of life’.  

Also Schabracq and Cooper (2000) claim that loss of control in modern working life 
causes stress and that too many and too quick changes can both provide the  foundations 
for illhealth and lower productivity. They also suggest that investing in human potential 
may be the most profitable approach.  

Benders and van de Looij (1994) advocate four general characteristics to perceive 
quality in working life. These are: work content labour relations at the micro level 
employment conditions  work environment.  

They claim that the leadership style has important impact on employees’ satisfaction  
with other job characteristics. Furthermore, in relation to the quality of working life, 
Lewis et al. (2001) claim that, besides the extrinsic rewards, intrinsic rewards are key 
predictors of productivity, efficiency, absenteeism and turnover. They argue that the 
intrinsic rewards include traits such as: task content skill level autonomy challenge.  

They further argue that important traits in an organisation to determine quality of 
working life are: salary benefits supervisor style communication discretion.  

This paper presents examples of an adjusted, supportive leadership, from two studied 
organisations, caused by the new demands in modern working life.  

1.4 Partnership 

From the ‘health factor’ theory by Söderlund (2003) and the aspects of quality in working 
life, the relation between managers and coworkers is identified as important for health. 
This relation is also discussed in a literature study by Harnesk (2004) focusing on how to 
achieve increased coworker commitment. Here, the concept of partnership was found to 
be relevant. The study identified four decisive factors and how they depend on a fifth 
factor, communication in dialogue between managers and coworkers. Bergman and  
Klefsjö (2003) and Senge (1990), among others, have also pointed at communication as a 
key issue for the development of people and organisations. The factors are illustrated in 
the internal partnership model in Figure 1. This model was used in this paper, as a 
theoretical framework, especially when analysing the collected data.

Figure 1 The internal partnership model shows how decisive factors for partnership depend on 
communication in dialogue between leaders and coworkers by Harnesk (2004) 
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Core values have to be communicated in order to be part of a culture, and the ability to 
communicate is often dependent on personal maturity. Communication in dialogue is also 
of vital importance when leaders try to understand and respond to the coworkers’ 
personal motives. Trust and equity must also be mediated in order to be meaningful.  
A well developed dialogue includes active listening and efforts to understand each other’s 
messages to jointly come to a mutual understanding (Harnesk, 2004).  

2 Description of case organisations 

2.1 Fresh AB  

Fresh AB develops, manufactures and markets ventilation products for indoor 
environments. The company was established in 1969 and has developed into a market 
leader in Sweden. The customers are wholesalers and retailers all over the world.  
In 2002, Fresh AB had 54 employees. The company has deliberately worked to have a 
diversified organisation and an equal mix of men and women including 15 people from 
seven countries. The average age is 40. 

In 1990, the present owner bought the company. The decreasing market nearly caused 
a bankruptcy in 1993 and in 1994 a new executive manager was appointed. The new 
manager’s assignment was to make the company profitable in two years. Since 1995, the 
turnover has increased by an average of 22% per year.  

All coworkers at Fresh AB are organised in customer teams. The teams are divided 
into customer controlled teams, internal customer controlled teams and management 
teams. The management teams and the executive management are there for coaching the 
other teams when they need help to solve serious problems. All teams have full 
responsibility for activities from ordering to delivery, and invoicing to customers  
(see Figure 2). Every coworker is also a member of one of about ten  
cross functional development groups.  

Figure 2 The cornerstones of the organisational structure and culture at Fresh AB
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Figure 2 illustrates the cornerstones of the organisational structure and culture of Fresh 
AB, which is built around ‘the Marine Chart’ with a particular vision, values, policy, and 
strategies. The methodologies are designed to be as flexible as possible in four areas:  

• teams 

• development groups 

• regular developmental conversations 

• communication and information (For more details,  
see Bäckström et al., 2004a, 2004b). 

2.2 The department of emergency and accidents at the south stockholm general 
hospital

The Southern Stockholm General Hospital (‘Södersjukhuset’) is a corporation owned  
by the Stockholm County Council with about 3,600 employees. In the following text 
‘SÖS Emergency’ refers to the Department of Emergencies, Casualties and Accidents, 
which was included in this study. 

SÖS Emergency is the largest department of its kind in northern Europe and provides 
emergency medical care to more than one million people, who visit the centre at 
Stockholm every day. The ward receives some 50 high priority ambulance receptions 
every day. In 2002, there were 397 full time workers employed at SÖS Emergency. 

The organisation at SÖS Emergency consists of one management group for the 
department, and four groups that are each managed by one head nurse. SÖS Emergency 
may be described as a flexible and flat organisation with short decision making 
procedures; a result of delegated authority. All coworkers also participate in cross 
functional working teams dealing with protective and developing issues.  

SÖS Emergency has deliberately chosen to have a diversified organisation. There are, 
for instance, 14 different languages spoken at the department. In comparison with other 
departments at the hospital there are more male employees. The department uses a model 
for ‘work time planning’ that allows the coworkers to make their own working schedule. 
The working periods have different values and give full time pay for part time work.  

2.3 Average days of sick leave  

Figure 3 shows how the number of average days of sick leave has varied over time for the 
two organisations. For comparison, the average number for Sweden as a whole is 
included. 

As the diagram shows, the average days of sick leave at Fresh AB and SÖS 
Emergency are lower than the average number for all organisations in Sweden. In 2002, 
the average number of days of sick leave in the studied organisations was about 50% of 
the average value in Sweden. At Fresh AB, a few coworkers had to stay at home for a 
number of days in 2002 because of accidents not related to their working situation. 
Because of the size of the organisation, these accidents had a big and misleading effect on 
the average number of days of absence. At SÖS Emergency, information about sickness 
absence was not available for the years 1998 and 1999. 
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Figure 3 Average days of sick leave per person at Fresh AB, SÖS Emergency and the average 
value as a whole in Sweden. Since no data were available for 1998 and 1999, there is a 
gap in the curve of SÖS Emergency 

3 Research methods  

Since the study aimed to explore successful organisations’ methodologies for achieving 
sustainable health, a case study with an explorative, qualitative approach was chosen.  
The selection of the two case study organisations (Fresh AB and SÖS Emergency) was 
based on their recognised status as successful organisations. They both received the 
Alecta award in 2001.  

3.1 The research process  

The research project started with two study visits to build relations, present the  
project and to receive an overview of the organisations. This was also the start of data 
collection from relevant documents, articles and reports. The data collection was  
made by using brainstorming, structured in tree diagrams by the employees.  
All documented data from the tree diagrams (Mizuno, 1988) were then complemented  
by management interviews in both organisations. The collected data were then analysed. 
The research process is illustrated in Figure 4. The process follows the improvement 
cycle ‘Plan-Do-Study-Act’ (Deming, 1986). For more details about this study,  
see Bäckström et al. (2004a, 2004b).  
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Figure 4 The figure describes the research process 

3.2 The data collection  

3.2.1 The tree diagrams 
The research team tried to identify a tool that would structure qualitative information 
from a complex situation in an easy way for the respondents, as well as inspire creativity. 
The tree diagram (see Mizuno, 1988) tool was ultimately chosen on the assumption that 
the interactive process would give answers that could not be obtained as a result of 
individual interviews. The creation of the tree diagrams always started with the question: 
“Why are you among the best workplaces in Sweden?” 
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Different individual suggestions were written down on post it notes and placed on a 
whiteboard. The next step was to further explore each of the suggestions in order to find 
out how it was related to the first question. From a consensus process, the group 
formulated a final answer. By continuing like this, the idea was to guide the group 
stepwise with new questions like ‘Why?’ “What is creating this?” “How have you 
worked to achieve this?”  

The tree diagram process was concluded with an evaluation of the answers at the 
lowest level of the tree, listing the most detailed methodologies in order to find out which 
methodologies were considered most important to the group. At Fresh AB, a group of six 
persons, representing the whole organisation, participated in the tree diagram creation, in 
March 2003. At SÖS Emergency, two separate tree diagrams were made with four 
participants in each group, consisting of a mix of nurses and staff nurses, all women, in 
May 2003.  

3.2.2 Interviews 
After the tree diagrams were completed for each organisation, an interview with the CEO 
of Fresh AB and the Department Manager of SÖS Emergency concluded the data 
collection. After each interview, a separate tree diagram was constructed with the 
manager in the same way as with the coworkers, so as to have as a complement and also 
for comparison with the coworkers’ tree diagram.  

3.3 The analysis process 
The members of the research team analysed all the data collected together with an 
external facilitator. When all the data had been recorded on note pads, the analysis 
process started with developing categories, as suggested by Merriam (1988) and Goetz 
and LeCompte (1984). The analysis was first made separately for each organisation and 
then, as a cross case analysis. The internal partnership model (in Figure 1) was then used 
as a frame to sort the data from the cross case analysis. From that analysis, a new set of 
methodologies, considered possible to adopt in other organisations, was selected.  

4 Empirical findings 

4.1 Fresh AB  

4.1.1 Tree diagram 

The empirical findings from the tree diagram at Fresh AB resulted in a final assessment 
of the most important methodologies, made by the coworkers. This came as a result of a 
stepwise process down to the lowest level of the tree diagram. The tree diagram started 
with the question: “Why are you one of the best workplaces in Sweden?” The most 
important identified activities were: 

• everybody participates in competence development programmes 

• the coworkers are encouraged and not punished 

• the managers listen to the coworkers’  

• the coworkers were forced to understand the importance of communication and 
information. 
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4.1.2 Interview with CEO 
The interview with the CEO, Mats Birgersson at Fresh AB, ended with a separate tree 
diagram and the most important activities performed to reach the epithet: “One of the best 
workplaces in Sweden”, in his opinion, was: 

• the regular developmental conversations 

• the vision process 

• answering the question: “Why do you go to work?” with: “Creating value for others”.  

When Birgersson started in 1994, the company was in bad shape. “The coworkers didn’t 
understand anything of what they were doing”… “So the competence of the coworkers 
was a shock to me”, he said. Birgersson understood that the company had been managed 
in an exceedingly top-down manner. He started a developmental conversation 
programme with all coworkers to understand the coworkers’ competence situation. He 
also introduced a programme for all coworkers in 1995, performed by the employment 
service agency for new entrepreneurs. His vision was to increase the holistic view, make 
all coworkers conscious of the crisis, and bring about a change of attitude. Resistance to 
his efforts was widespread and it was hard to sell the idea. During the interview he said 
that, in the beginning he invested about 50% of his time in building relations with every 
individual coworker by walking around in the factory. His belief was that nobody wants 
to be treated as an anonymous person in a collective environment, but prefers  
to be addressed as an individual. “Everything is a matter of communication”, he stated. 
He also emphasised the infrastructure for cross communication at many meetings,  
aimed at enabling the employees to exchange information and talk to each other.  
“The developmental conversations are the basis of the leadership”, as he expressed it. 

Another mission he described was to tear down the hierarchy, “because hierarchy will 
be an obstacle to people talking to each other”. An informal structure creates equity and 
commitment, he argued. “Trust between managers and coworkers comes from 
conversations, communication and visibility. Practice what you preach”, was also 
something which he also saw as vital for building this trust.  

Birgersson’s idea of good leadership is also to build and communicate visions.  
He likes to use metaphors to sell his message, like ‘The Marine Chart’. He also describes 
the organisation as ‘a train’ with an engine consisting of the driving forces, passenger 
carriage for those who just go along and braking carriages for hesitators or ‘objectors’. 
His advice is: “Abandon old beliefs, look for engines and don’t waste too much time on 
braking carriages”. He also mentioned that the policy document ‘The Marine Chart’ had 
been developed by the coworkers alone, on their own initiative, when Birgersson was 
away on a business trip to Japan.  

He advocated some important characteristics of leadership: be authoritarian in 
combination with situation based leadership to force things to happen at times, but be a 
coach to support the coworkers’ own decisions. “It’s a matter of helping people to 
motivate themselves”. If a suggestion comes up his response is: “Let’s try; if it doesn’t 
work we can always just go back to where we started”. His comment on the positive sick 
leave statistics was: “We don’t talk about sick leave; we talk about health presence”. 

Birgersson described how he constantly repeated the question: “Why do you go to 
work?” and like a mantra the coworkers answered: “To create value for others”. “You 
can only reach your own self fulfilment through making value for others”, he said. “It can 
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only be reached together with other people”. The development of a diversified 
organisation is another example of an ethical dimension, and it was done in an effort to 
increase the understanding of other people. His comments about the organisational 
culture at Fresh AB are:

“Culture stands for: cultivation, refinement and education”. The cultivation is 
implemented by sowing seeds from ideas. We refine them through a high level 
of communication and competence development. Education is harvesting. It is 
a sort of self fulfilment for the organisation that people are healthy, because 
then the economy is functioning.”  

4.2 SÖS Emergency 

The empirical findings from the two tree diagrams at SÖS Emergency resulted  
in a final identification, made by the coworkers, of the most important methodologies 
(see Bäckström et al., 2004a, 2004b). The two tree diagrams started with the same 
question as at Fresh AB: “Why are you one of the best workplaces in Sweden?” and the 
most important identified reasons were: 

Tree diagram 1 
• the managers are visible and available and there is mutual trust between managers 

and coworkers 

• responsibility and authority are distributed in accordance with interest and 
competence 

• evaluation is made with inquiries and discussion groups 

• the model for working time planning is developed by the coworkers 

• the corporate culture is open to new methodologies and ready to solve problems 
instantly. 

Tree diagram 2 
• the managers listen with a sensitive ear and are on our side 

• the management group have common missions and the right person on the right spot 

• we have an encouraging atmosphere and like to spend time together 

• there is a desire to learn and share knowledge from many highly competent 
coworkers

• proposals from the coworkers and cooperation groups lead to results and solve 
problems  

• we have agreed on methodologies and tools in a job that is unpredictable 

• we have open and straight communication and try not to speak ill of each other 
behind her/his back. 

4.2.1 Interview with the department manager 
The interview with the department manager, Sören Carlsson-Sanz at SÖS Emergency, 
also resulted in a separate tree diagram and the most important identified methodologies 
for being: “One of the best workplaces in Sweden” were: 
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• authority followed by responsibility is highly valued by leaders 

• there is no competition, but cooperation and decreased work load

• we have influence, for instance through participating in debate programmes, articles 
and lectures

• we carry out scientific studies and reflect on society and participate in actions with 
external resources 

• there is a forum for decision making and an interest in sharing knowledge 

• we have created room and channels for communication and information 

• opportunities for long term rehabilitation of sick listed coworkers and use of direct 
treatment. 

At most clinics doctors are the managers, but Carlsson-Sanz is a nurse and was selected 
by a unanimous coworker group in 1994. He referred to the clinic as ‘a worn out work 
place that raised a mutiny’. He described his vision of good leadership as: visible and 
working together with the coworkers ‘on the floor’. The leadership abilities he wishes to 
emphasise are: holistic views, structure, mediation of trust, knowledge of human 
behaviour, supportive attitude, imparting and showing respect and no false authority. 
During the interview he, in particular, emphasised the importance of creating a forum for 
communication in dialogue and competence development.  

Through various different, externally financed, preventive projects they try to fight 
against the sense of meaninglessness often caused by the work at emergency clinics. 
They take part in and share, for example, books, lectures, reports and documentary films 
and, according to Carlsson-Sanz, “the coworkers are growing and feel that they are doing 
something important”. He emphasises the importance of reflecting on ethical issues and 
use straight communication to avoid conflicts. “People must talk to each other and not 
about each other”, he points out. The diversified organisation of the clinic is a valued 
asset in his view. Throughout the interview he returned to the issues of participation and 
dialogue.  

When concluding the interview on how sustainable health can be achieved  
Carlsson-Sanz advocates: “room for debate and straight communication without false 
authority”.  

5 Analysis 

5.1 Cross case analysis 

The empirical findings from the two studied organisations were, as a next step, subjected 
to a cross case analysis to look for conformity between the organisations. In this analysis, 
all data collected was taken into consideration, including observations, interviews and 
tree diagrams. All the data was then sorted under the five decisive factors including the 
internal partnership model (see Figure 1) plus one factor named ‘Other’, including 
detected factors, which did not have any obvious connection to those in the model.  
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From this analysis the research team identified the methodologies functioning in the 
two studied organisations and considered possible to adopt by other organisations. Then 
four new, more relevant, categories were formulated. ‘General Attitudes’ concerns 
everyone in the organisation, both managers and coworkers. The other presented areas 
are considered more dependent on the managers’ attitudes. The following paragraphs 
summarise and comment on the main findings shown in Figure 5. 

Figure 5 Results of the cross case analysis based on the findings from the two organisations 
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5.1.1 General attitudes 
The empirical findings show that communication in the organisations is highly valued. 
The coworkers verify that the atmosphere is open, without prestige, with mutual respect, 
and based on trust. They use straight communication, i.e. “they talk to each other, not 
about each other”. Different opinions are welcome and people cooperate instead of 
compete. They are encouraged and corrected, not punished when making a mistake.  
The coworkers have a lot of direct influence on their current working situation and they 
can therefore make adjustments according to their own situation. Another attitude, which 
both organisations emphasised, is that work is judged to be fun.  

The coworkers in both organisations gave positive comments on their managers’

personal attitudes. The managers are described as having an understanding of human 
conditions and meeting people as individuals which makes it possible for them to receive 
personal support. The balance between work and leisure is also taken into consideration 
by the two managers. Every coworker has regular developmental conversations about 
their current situation, needs and plans for the future. A great deal of effort is made by the 
managers to unify the coworkers through visions of a common direction.  

The use of ethical dimensions is also described by both organisations. This provides 
conditions for a sense of ‘doing good’ and stimulates the debate and unity of a common 
base of values. At Fresh AB they have a strong customer orientation and constantly talk 
about why they go to work, with the answer: “making values for others”. At SÖS 
Emergency they focus on the patients and what is best for them, but also participate in 
various preventive societal projects.

5.1.2 Leadership attitudes 
The managers of the studied organisations were considered by the coworkers to be visible 
and supportive coaches, with no false authority. Experience and ability to establish trust 
when coaching coworkers are also valued. The organisations are designed for a balanced 
delegation of authority and responsibility to the coworkers.

5.1.3 Methodologies 
Both organisations are characterised by having many cross functional groups. The focus 
is on relations and understanding each other in activities like work rotation and learning 
from each other. Again, communication between coworkers and between managers and 
coworkers is underlined. If conflicts occur they try to sort them out instead of avoiding 
them.  

Their problem solving methods are described as quick and easy, based on delegation 
of decision making processes, which leads to fast and noticeable results. The problem 
solving methods focus on solving basic causes, even if the problems are caused external. 
At SÖS Emergency, they also handle recurrent traumatic situations in their daily work by 
‘mirroring’ (debriefing). Various competence development programmes are also common 
in both organisations. The public attention gives both pride and motivation. Recruiting 
and keeping coworkers is, according to their own information, not difficult in either of 
these organisations. 
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5.1.4 Organisational structure  
Both organisations studied have designed their infrastructure for coworker influence.  
The organisations are flat, nonhierarchical and nonbureaucratic. This makes the decision 
process short and creates an infrastructure for communication. Furthermore, they have 
regular meetings in different constellations such as crossfunctional groups. Processes 
focusing on the customer provide a holistic approach and characterise both organisations. 
At Fresh AB, for instance, they have established a salary system and at SÖS Emergency 
they have a model for work time planning, both developed by the coworkers. 

5.2 Cross case analysis vs. the internal partnership model  

After the cross case analysis was completed a comparison with the internal partnership 
model was made, in order to study the relevance of the model.  

Neither organisation uses the term ‘core values’, but ethical and moral issues seem to 
be present in their daily work. Both organisations work towards a diversified organisation 
in order to reflect the society outside the organisation and to create a dynamic atmosphere 
inside the organisation. The core values, such as mutual agreements, are also established 
in the policy documents of both organisations. 

The issue of personal maturity is strongly represented when discussing desirable 
leadership abilities among coworkers, and in the coworkers’ competence development 
programmes. The conversations, with respect, in a professional manner may also be seen 
as an example of personal maturity to clarify mutual expectations. Covey’s (1992) 
formulation is strongly applicable to both organisations; “Independent people, who do not 
have the maturity to think and act interdependently, may be good individual producers, 
but they won’t be good leaders or team players”. 

Both organisations are designed for coworker influence and therefore the coworkers’ 
personal motives should, in such an environment, have good chances of being fulfilled. 
The regular developmental conversations on an annual basis, give the coworkers an 
opportunity to express personal desires and provide opportunities to combine those with 
the interests of the organisation. The individual competence development programmes 
are also examples of efforts to satisfy individual needs.  

Trust and equality are evidently pervading characteristics of both organisations.  
This is shown in their communicative attitudes and seems to be well incorporated in  
both organisations’ methodologies. Groups often make their own decisions, and  
mutual trust and respect between managers and coworkers seem to be established.  
The nonhierarchical, flat structure of both organisations underlines their effort to 
establish equality.  

The empirical findings from the two organisations also strongly emphasise the 
importance of communication, as suggested in the internal partnership model  
(see Figure 1). They have both designed a successful infrastructure for dialogue, both as 
coworker influence on different cross functional groups and regular developmental 
conversations between managers and coworkers. 
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5.3 Cross case analysis vs. sustainable health 

The findings of the cross case analysis support Söderlund’s (2003) theory of the ‘health 
factors’, as indicated by the responses to the question: “What makes people function in 
the best possible way, develop and feel good?” The conformity of the studied 
organisations and the presented ‘health factor’ theory is striking. The statistics on the 
average sick leave rate also support the view that the health factor theory is applicable to 
both the studied organisations.  

There is reason to believe that increased responsibility for coworkers,  
mentioned at both SÖS Emergency and Fresh AB, can cause stress, as discussed by 
Docherty et al. (2002). This subject never came up as a negative consequence in either of 
the organisations during the data collection phase. In terms of the concepts used by 
Docherty et al. (2002), one may ask whether it is more relevant in these organisations to 
talk of ‘the spice of life’ rather than ‘the kiss of death’ when referring to trends in modern 
working life. 

6 Discussion and conclusions  

The studied organisations differ in both size and business, but they basically use similar 
methodologies. The restart from critical situations has most certainly provided special 
conditions for the processes of change in the two organisations described. It is also hard 
not to recognise the managers’ influence and their personal approaches to leading the 
processes of change. The mutual established teamwork based on good leadership together 
with the coworkers’ commitment, is once again proven to be the essence of success.  
The public attention that comes from winning awards and receiving other kinds of 
recognition is a natural proof of being on right track and an inspiration for continued 
efforts.

The internal partnership model was used as a theoretical frame and seems to be 
relevant in both organisations. However, the decisive factors in the model seem to be too 
general and should therefore be redesigned to a more detailed level for better utility in the 
future. The ‘health factor’ theory by Söderlund (2003) and discussions of quality in 
working life by Schabracq and Cooper (2000), Benders and van de Looij (1994) and 
Lewis et al. (2001) are strongly supported by the results of this study. 

There are of course many concurrent methodologies behind the success of the studied 
organisations. Some of them are unique like, for instance, the personal characteristics of 
the managers and internal routines that may be difficult for other organisations to adopt. 
Other methodologies have been considered possible for others to adopt in their efforts to 
achieve good working conditions resulting in less sick leave, such as:

• infrastructures for straight communication and dialogue (cross functional groups and 
development groups) 

• relation building activities and meetings  

• regular developmental conversations  

• coworkers’ influence (on their own daily work, salary and timetables) 

• delegated responsibility and authority to working teams
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• flat flexible nonhierarchical and nonbureaucratic organisation 

• suggestions for improvements dealt with seriously (results and quick feedback) 

• establish holistic view (work rotation and cross functional groups) 

• mutual respect without false authority or penalty for mistakes 

• balance between work and private life 

• good public attention. 

From the methodologies used, other managers and practitioners should be more 
concerned about building close personal relations with coworkers; they should pay 
attention to the importance of communication in dialogue, realise how each individual 
function is important for the performance of the system, note and respect the fact that the 
organisation has hired a person with positive and negative values, who wants to be proud 
of him/herself, and maybe the most important issue – give much effort to establish trust 
in all directions. These suggestions are not new or revolutionary, but already known to be 
winning concepts in management theory. A relevant question for further research seems 
to be: ‘Why are these methodologies not used to a larger extent?’  
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Abstract: This paper examines various approaches to the implementation of 
the improvement methodology, Six Sigma, in a non-American culture. 
Qualitative data are collected from semi-structured, in-depth interviews with 
representatives from three Swedish-based firms – Volvo Cars, Ericsson, and 
SKF. All respondents had been instrumental in the implementation of Six 
Sigma in their respective firms. The study finds that the three companies have 
implemented Six Sigma in different ways: Volvo Cars was ordered to 
implement Six Sigma by its American owner; Ericsson implemented Six Sigma 
slowly on a voluntary basis; and SKF has implemented Six Sigma gradually in 
units throughout the world. The success factors emphasised by the respondents 
were management commitment, having a focus on training, project selection, 
having a strategy for the implementation, linking Six Sigma to business 
strategy, focusing on results, involving middle management, having qualitative 
goals, basing the initiative on knowledge and competence, and learning from 
previous experience. The ways in which these companies have implemented 
Six Sigma reflect their individual corporate cultures and the Swedish culture in 
which they are based. In all cases, differences from the American mode of 
implementing Six Sigma are noted and discussed.  

Keywords: business strategy; organisational change; quality management;  
Six Sigma implementation.  
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1 Introduction  

Six Sigma is an improvement methodology that uses statistical analysis to identify and 
deal with problems and opportunities. The methodology assists in the minimisation of 
waste and the optimisation of resources, while simultaneously enhancing customer 
satisfaction. 

Six Sigma has been defined and described in a variety of ways (Henderson and 
Evans, 2000; Klefsjö et al., 2006). It has variously been called a ‘business system’, a 
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‘business-improvement strategy’, a ‘management tool’, an ‘improvement programme’, 
and a ‘breakthrough strategy’. In this paper, the term ‘improvement methodology’ is 
used.  

In most cases, Six Sigma is implemented in projects that are approximately 3–6 
months in duration. There is commonly a focus on financial results and the problem-
solving methodology of the programme – commonly referred to as ‘DMAIC’ (define, 
measure, analyse, improve, and control). The work of Six Sigma is commonly performed 
by people who are trained to different levels – referred to as ‘champions’, ‘master black 
belts’ (MBBs), ‘black belts’ (BBs), and ‘green belts’ (GBs) (Magnusson et al., 2003). 
Some companies choose to have an executive leader (a ‘senior champion’) in a full-time 
position to oversee and drive their Six Sigma initiatives. In addition to this executive 
leader there are usually ‘deployment champions’ (who work to implement Six Sigma in 
their respective businesses) and ‘project champions’ (who oversee BBs and focus on Six 
Sigma at the project level).  

The training of these various categories of persons can be summarised as follows 
(Harry and Schroeder, 2000). 

 ‘Champions’ receive 1 week of training. 

 MBBs receive two training sessions (each of one week) and have usually completed 
a BB training programme. MBBs are mainly involved with the training and coaching 
of BBs and GBs. MBBs undergo extensive training in statistics and problem-solving 
techniques and dedicate 100% of their time to Six Sigma. 

 BBs, who usually work under the supervision of a MBB, receive four training 
sessions (each of one week, with three weeks between the sessions to apply strategy 
to assigned projects). BBs also undergo extensive training in statistics and problem-
solving techniques and dedicate 100% of their time to Six Sigma. 

 GBs are employees of the organisation who execute Six Sigma as part of their usual 
jobs; They receive two training sessions (each of three days with three weeks 
between the sessions for project work). 

Variations on this methodology include the addition of one or more levels of training 
below the GB level – commonly referred to as ‘yellow belt’ (YB) and ‘white belt’ (WB). 

In the present paper, the methodology described above is referred to as ‘American Six 
Sigma’ – because it stems from the first US companies that successfully implemented Six 
Sigma. These have included Motorola (in 1987), followed by companies like Texas 
Instruments, Allied Signal (now Honeywell), Kodak, Sony and General Electric – all of 
whom claimed significant savings as a result of the implementation of Six Sigma 
(Henderson and Evans, 2000). 

Although ‘American Six Sigma’ has apparently brought success to many 
organisations, Trompenaars (1993) has contended that the existence of cultural 
differences among various organisations means that there is no single ‘best way’ of 
performing an organisational change in a given organisation. Crom (2000) and Gowen 
(2002) have also stated that Six Sigma, in particular, needs to be implemented differently 
in various parts of the world. The importance of a cultural perspective in assessing Six 
Sigma was also emphasised by Nonthaleerak and Hendry (2006), who undertook an 
extensive literature review of more than 200 papers on the methodology. These authors 
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concluded that cultural issues within globalised multinational companies can affect both 
the theory and practice of Six Sigma.  

The present study therefore compares various approaches to the implementation of 
Six Sigma. In particular, by presenting case studies of firms operating in Sweden, the 
present paper explores how Six Sigma can best be implemented in a non-American 
culture.  

2 Literature review 

2.1 Six Sigma success factors 

A review of the literature suggests that several factors are important in the successful 
implementation of Six Sigma. These include:  

i support and commitment of senior management  

ii training  

iii human resources (including customers and suppliers)  

iv organisational infrastructure  

v communication with employees  

vi prioritisation and selection of appropriate projects  

vii understanding Six Sigma methodology, tools; and techniques  

viii adequate investment resources  

ix a uniform language and terminology  

x a strategy to implement Six Sigma  

xi linking Six Sigma to business strategy and priorities  

xii a focus on results  

xiii follow-up and communication of success stories and  

xiv developing a distinctive path to Six Sigma. 

As summarised in Table 1, these success factors are nominated in various combinations 
in the work of the American authors Henderson and Evans (2000), Goldstein (2001), and 
Pande et al. (2002), the British authors Antony and Banuelas (2002), and the Swedish 
authors Sandholm and Sörqvist (2002). The table lists factors that have been nominated 
as being important by at least two of these literature sources. 

2.2 Corporate culture 

Trompenaars (1993) used two sliding scales to describe various corporate cultures – (i) a 
continuum of status from ‘equality’ to ‘hierarchy’, and (ii) a continuum of orientation 
from ‘person-oriented’ to ‘task-oriented’. According to Trompenaars (1993), these two 
scales described four types of corporate culture – (i) a ‘power-oriented’ culture; (ii) a 
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‘role-oriented’ culture; (iii) a ‘project-oriented’ culture; and (iv) a ‘fulfilment-oriented’ 
culture. This is illustrated in Figure 1. Trompenaars (1993) argued that these cultures 
were distinguished by the ways in which people thought and learnt, how change was 
effected, how people were motivated and rewarded, and how conflicts were resolved.   

Trompenaars (1993) referred to the power-oriented culture as the ‘family’ – because 
it consisted of close face-to-face relationships and was hierarchical (with an experienced 
‘father’ at the top exercising authority over his ‘children’). According to a survey of 
3,000 respondents from 12 countries performed by Trompenaars (1993), a ‘pure’ power-
oriented culture seldom exists, but examples of this culture were common in corporations 
in Japan, Spain, and India.  

Trompenaars (1993) referred to the role-oriented culture as the ‘Eiffel Tower’ – 
because it was steep, symmetrical, narrow at the top and broad at the base, stable, rigid, 
and robust. In this culture, each level in the hierarchy had a clear function that sustained 
the levels beneath it, and senior people had authority to tell subordinates what to do. 
Personal relationships were rare within this structure. According to Trompenaars’ (1993) 
survey, a ‘pure’ role-oriented culture seldom exists, but examples of this culture were 
common in corporations in Germany and the Netherlands.  

Table 1 Important Six Sigma success factors in the literature 

 Success factors 

Henderson 
and Evans 

(2000) 
Goldstein 

(2001) 

Pande 
et al. 

(2002) 

Antony  
and 

Banuelas 
(2002) 

Sandholm 
and 

Sörqvist 
(2002) 

1 Support and commitment of 
senior management 

x x x x x 

2 Focus on training and its content x x x x x 

3 Linking Six Sigma to the 
customer, human resources and 
suppliers 

x  x x x 

4 Organisational infrastructure x  x x  

5 Early communication to 
employees 

x x x   

6 Prioritisation and selection of 
appropriate projects 

 x  x x 

7 Understanding Six Sigma 
methodology, tools and 
techniques 

x  x x  

8 Investing in adequate resources  x x  x 

9 A uniform language and 
terminology 

  x  x 

10 A strategy to implement Six 
Sigma 

 x   x 

11 Linking Six Sigma efforts to 
business strategy and priorities 

  x x  

12 A focus on results   x  x 

13 Follow-up and communication of 
success stories 

  x  x 

14 Developing a distinctive path to 
Six Sigma 

  x  x 
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Figure 1 National patterns of corporate culture (Adapted from the model by  
Trompenaars (1993)) 

Trompenaars (1993) referred to the project-oriented culture as the ‘guided missile’ – 
because everything was aimed at achieving a strategic target. This culture differed from 
those described above in that it was ‘egalitarian’, but it was similar to the ‘Eiffel Tower’ 
type in being impersonal and task-oriented. The work in the ‘guided missile’ culture was 
usually conducted in democratic groups, and the leader might have known less about a 
particular discipline than specialists. According to Trompenaars’ (1993) survey, a ‘pure’ 
project-oriented culture seldom exists, but examples of this culture were common in 
corporations in the USA and the UK.  

Trompenaars (1993) referred to the fulfilment-oriented culture as the ‘incubator’. This 
culture was based on the premise that the interests of organisations are secondary to the 
fulfilment of the individuals within them – that is, organisations should serve as 
‘incubators’ for individual self-expression and self-fulfilment. Organisations with this 
corporate culture have minimal structure and hierarchy, and the people within them play 
crucial roles in confirming, criticising, developing, and completing innovative products 
or services. According to Trompenaars’ (1993) survey, a ‘pure’ fulfilment-oriented 
culture seldom exists, but examples of this type of corporate culture were especially 
common in Sweden. 

The work of Trompenaars (1993) was analysed by Crom (2000), who argued that the 
USA was a very receptive environment for Six Sigma because the corporate culture was 
typically decentralised (egalitarian) and formal (task-oriented). According to Crom 
(2000), the typical purpose of organisations in the USA was to achieve defined targets, 
although achievement by individuals was also celebrated. Crom (2000) also suggested 
that an organisation in the Swedish context was often conceived as being a vehicle 
through which individuals expressed themselves to realise their full potentials. According 
to Crom (2000), the appeal of Six Sigma in Sweden was likely to be its potential to 
enhance personal creativity by minimising the time spent on avoidable problems. 

Gowen (2002) also commented on Trompenaars’s (1993) model. Gowen (2002) 
referred to the upper-left corner of Figure 1 as a ‘participative culture’ based on 
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empowerment and people-oriented systems. According to Gowen (2002), this culture 
required a flexible and individualistic approach to Six Sigma if employee self-expression 
and self-actualisation were to occur. The author nominated Denmark, Finland, Norway, 
and Sweden as countries in which a ‘participative’ corporate culture was common. 

3 Methodology 

3.1 Selection of organisations and data collection 

As noted above, Gowen (2002), Trompenaars (1993), and Crom (2000) all suggested that 
improvement methodologies, such as Six Sigma, should be implemented differently in 
different countries. In this study of the Swedish context, the organisations chosen for 
study were Volvo Cars, Ericsson, and SKF. All of these large manufacturing companies 
operate in Sweden, and all have implemented Six Sigma in different ways. A brief 
description of each of these companies is presented below (see ‘3.2.2 Respondent 
organisations’). 

To investigate how these organisations implemented Six Sigma, semi-structured 
interviews were conducted with representatives of the firms in May 2005. It was felt that 
this was the most suitable data-collection method for obtaining the detailed information 
required for a full understanding of the Six Sigma implementation in each corporation. 

3.2 Respondents 

3.2.1 Individual respondents 
The respondents were all persons who had responsibility for the implementation of Six 
Sigma at each firm, except for the second respondent at Volvo. The respondents chosen 
for interview were: 

 Ebbe Skarin (Volvo): began work at Volvo Cars in 1972; has held various positions 
in the company since then; worked with Six Sigma at Volvo Cars from 2000; 
appointed Six Sigma ‘deployment director’ with overall responsibility for Six Sigma 
(corresponds to the ‘deployment champion’ referred to above); left the company in 
March 2002; 

Åke Rosén (Volvo): employed by Volvo Cars since 1973; undertook BB training in 
2000; later became an MBB; at time of present study he was full-time MBB with 
duties in BB coaching and GB training; Rosén was recommended by Skarin as a 
source of current information at Volvo;  

Peter Häyhänen (Ericsson): employed by Ericsson since 1991; initiated 
implementation of Six Sigma at Ericsson in 1995 and still in charge of the 
programme at the time of the present study; referred to himself as the Six Sigma 
‘driver’ (similar role to that of the ‘deployment director’ at Volvo Cars); and 

Freddy Nielsen (SKF): employed at SKF for 19 years in various positions; Six Sigma 
‘champion’ and quality manager of SKF industrial division since 2004.  
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3.2.2 Respondent organisations 

The individual respondents described above were representatives of the following 
organisations: 

Volvo: According to Volvo Cars (2005), Volvo was founded in Gothenburg, Sweden 
in 1927. Since 1999, Volvo Cars has been wholly owned by the Ford Motor 
Company. The company’s four largest markets are the USA, Sweden, the UK and 
Germany. The production of vital components, such as engines and body 
components, is mainly based in Sweden, but major plants and production facilities 
are also located in Belgium, the Netherlands, South Africa, Thailand, and Malaysia. 
The company employs more than 27,500 people around the world, with 20,000 of 
these being in Sweden. In 2004, 456,000 cars were delivered to end customers. 

Ericsson: According to Ericsson (2005) and Magnusson et al. (2003), Ericsson is the 
largest supplier of mobile systems in the world. The company was founded in 1876 
and now has approximately 76,000 employees in more than 140 countries. More than 
a thousand networks utilise Ericsson network equipment and 40% of all mobile calls 
are made through its systems. The headquarters are located in Stockholm, but Six 
Sigma was first introduced in the Business Unit Transmission & Transport Networks 
(BTTN) in Borås (Sweden). 

SKF: According to SKF (2005), the company was founded in 1907. The SKF Group 
is now the leading global supplier of products, customer solutions, and services 
associated with rolling bearings and seals. The company employs almost 40,000 
people in 100 production sites around the world. The SKF business is organised into 
five divisions: industrial, automotive, electrical, service and aero and steel. Each 
division serves a global market, focusing on its specific customer segments. 

3.3 Conduct of interviews 

The questions used in the interviews with individual respondents were developed from 
the ‘plan-do-study-act’ (PDSA) improvement cycle of Deming (1986). The questions 
sought information on:  

1 how each organisation planned its Six Sigma implementation  

2 how it was implemented  

3 how it was assessed and  

4 how improvements to the procedures were undertaken.  

The approach to use the improvement cycle came about as an aid in structuring the 
interviews and to present the findings. As noted above, the interviews were semi-
structured to allow respondents to expand on certain topics, as appropriate.  

To ensure that the questions were correctly formulated and ordered, a pilot interview 
was conducted with a former quality director at Solectron (Östersund, Sweden), a 
company with previous experience of a Six Sigma initiative. 

The four substantive interviews with the respondents from Volvo Cars, Ericsson, and 
SKF were performed in May 2005, during a five-day period. Each interview lasted for 
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approximately 3 hours, and was recorded and transcribed. Two weeks after the 
interviews, each respondent received a transcription of his interview for checking. 

3.4 Data analysis 

The data from the interviews were first condensed to make analysis more manageable 
(Kvale, 1997). The data were then categorised according to the four phases of the PDSA 
improvement cycle, as follows: 

Planning phase: defined in this study as the time from the decision to implement Six 
Sigma until the first project started (including projects in the BB training 
programme). 

Do phase: the implementation of the Six Sigma programme and its current status in 
the organisation. 

Study phase: each respondent’s views on: (i) the firm’s Six Sigma initiative; (ii) a 
comparison with the ‘American way’ of implementing Six Sigma and other 
improvement programmes; (iii) management’s role in the firm’s initiative; (iv) the 
effect on co-workers; and (v) current evaluation and present difficulties with the Six 
Sigma programme. 

Act phase: major changes that have been made to the initiative. 

Following categorisation of the data according to the above phases, common themes, 
similarities and differences were then identified.  

4 Findings 

4.1 Volvo Cars (respondents: Ebbe Skarin and Åke Rosén) 

As previously noted, interviews were conducted with Volvo’s former ‘deployment 
director’, Ebbe Skarin, and the MBB, Åke Rosén. 

4.1.1 Overall perspective 

At Volvo Cars, the Six Sigma personnel are trained as follows: 

 ‘Project champions’: 2–3 hours of training 

MBBs: as described above (in ‘1. Introduction’) 

BBs: as described above (in ‘1. Introduction’) 

GBs: 3 days of training; participants bring their own project, which they work on 
during the training and  

 ‘Controllers’: financial analysts who verify the savings. 

All participants are required to undertake GB training before entering the other training 
programmes. At the time of the present study there were approximately 6000 trained GBs 
and BBs in the company; of these, approximately 400 had undertaken BB training. All 
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members of the management team were certified GBs. According to the respondents, 
between 2000 and 2004, SEK1 billon (EUR108 million) was saved as a result of Six 
Sigma.  

4.1.2 Planning phase 

In January 2000, Ford decided upon a company-wide implementation of Six Sigma. 
Volvo Cars, which had been taken over by Ford in 1999, was ordered to select a 
‘deployment director’ to be responsible for the implementation. This person received a 
week of special ‘champion training’ in Arizona, USA.  

Ford required Volvo Cars to implement Six Sigma rapidly, and this caused mistakes 
to be made in the beginning. Soon after the ‘deployment director’ returned from training, 
Ford required Volvo to provide a list of Six Sigma projects to headquarters. At this time, 
the only person with knowledge of Six Sigma was the ‘deployment director’, and the 
people who were asked to identify potential projects did not have the necessary 
knowledge for their task. Another problem was that the ‘Deployment Director’ reported 
to the quality director of Volvo, rather than reporting directly to the Chief Executive 
Officer (CEO) of Volvo Cars, which had been the intention of Ford. This hierarchical 
arrangement restrained the ‘deployment director’ from making his own decisions. 

Ford did not accept any delays and would not allow Volvo Cars to undertake its own 
pilot study. As a result, the targets set by Volvo Cars were challenging and not always 
met.  

According to the Volvo respondent, Skarin, many of these problems were associated 
with differences in corporate culture. From a Swedish perspective, targets were seen as 
desirable objectives that were subject to adjustment as required. In contrast, failure to 
reach a target was unacceptable from the American perspective. Indeed, the salary of one 
Ford employee was dependent on Volvo reaching its targets, which caused controversy in 
both countries.  

It was difficult for Volvo Cars to achieve acceptance of Six Sigma among its 
employees. Some units of the company were already working with other improvement 
programmes and did not see the benefit of Six Sigma. Finding candidates for the initial 
BB training programmes was difficult. These persons had to be sought after, and on 
occasions, they had to attend training at short notice. 

By May 2000, the management team of Volvo Cars was trained in Six Sigma. Soon 
after, several ‘project champions’ were trained and the first wave of BB training began. 
At this time, an additional person was appointed to assist the ‘Deployment Director’ with 
the implementation of Six Sigma. During the first 2 years of the implementation, 
approximately 180 BBs and 140 ‘project champions’ were trained; however, no GBs or 
MBBs were trained at this time. Initially, all Ford provided all trainings, through 
consultants. The BBs were expected to save US$250,000 (EUR 200,000) per project, and 
show a 70% improvement. 

Reflecting on the planning phase, the Volvo respondent, Skarin, felt that the direct 
order from Ford to implement Six Sigma was advantageous for Volvo Cars. In his 
opinion: 

“It would have been better if we had come up with the idea to implement Six 
Sigma ourselves; but my opinion is that we never would have [done so]”.  
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4.1.3 Do phase 

The first Six Sigma projects, as defined in early 2000, were inappropriate from a Six 
Sigma perspective, and therefore failed to materialise. Eventually a methodology for 
defining appropriate projects was developed and a project database was set up to ensure a 
continuous supply of projects.  

To define a BB project, a group was formed to analyse problems as suitable projects. 
For example, if ‘wind roar’ was a problem, the group identified several possible sources 
for the problem, and investigation of each of these potential sources became an individual 
BB project. The overall problem of ‘wind roar’ was, in itself, too large to become an 
individual project. By analysing problems in this way, suitable BB projects were 
identified. 

Before a project was approved, agreement was required from the ‘champion’, the 
‘controller’, and the ‘deployment director’. When a project was completed, the agreement 
of these persons was again required for the project to be declared closed. In the 
beginning, this procedure was instituted because Ford wanted insight into ongoing and 
completed projects.  

The project results were recorded in a database. This project-tracking system was 
open to all employees within the company, and enabled participants in a project to learn 
from previous (similar) projects. The results of various projects were disseminated 
throughout the organisation by the intranet and the company newsletter. 

To encourage managers and ‘champions’ at different levels to support the BBs, small 
so-called ‘memory cards’ were printed in 2005. These contained information about Six 
Sigma and were designed to help managers ask the ‘right questions’ – for example: ‘How 
do you know that this is a problem?’. In addition to receiving these ‘memory cards’, 
managers also received verbal information about the DMAIC methodology.  

Most training is now performed within the company. Only one small part of the BB 
training programme (presentation skills and a course in a statistics software) is brought in 
from outside the company.  

The Volvo respondents, Skarin and Rosén, agreed that Six Sigma is now 
implemented at Volvo Cars. Skarin thought that this had taken 2 years. He defined the 
end of the implementation period as the appointment of the first in-company MBB – 
because this meant that most of the training could be performed within the company. In 
contrast, Rosén did not believe that the implementation period had actually finished until 
late 2004 or 2005 – i.e. approximately 4 years after the launch – because this was when 
people in the organisation began to ask for Six Sigma training and competence. Rosén 
noted that the designation of the initiative had been changed from Six Sigma deployment
to Six Sigma integration at the end of 2004 – because Six Sigma was then considered by 
senior management to have been implemented. According to Rosén: 

“The new name explains to people that we’ve reached a certain level and that 
Six Sigma is here to stay”.  

4.1.4 Study phase 

Six Sigma at Volvo Cars is, in many ways, similar to the American Six Sigma; however, 
two differences are worthy of note: (i) the Volvo Six Sigma is not as hierarchical as its 
American counterpart; and (ii) it is not as focused on individual BBs. At Volvo Cars, the 
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role of the BB has been diminished and the importance of the Six Sigma team has been 
enhanced and recognised.  

Other improvement programmes work in parallel with Six Sigma at Volvo Cars. 
However, it has been difficult to convince people that the programmes complement each 
other, rather than being perceived as alternatives. The respondent, Rosén, expressed the 
opinion that Six Sigma is the most developed, systematic, and attractively packaged 
improvement methodology. 

Both respondents, Skarin and Rosén, were firmly of the opinion that management 
commitment had been an absolute pre-requisite for the survival and success of the Six 
Sigma programme at Volvo Cars. When asked about the influence of the Six Sigma 
programme on co-workers, the respondents suggested that its effect was positive or 
neutral. Apparently no specific investigation of this matter has been performed.  

Skarin stated that formal evaluations of the programme should have been performed 
from the beginning of the implementation. No such evaluation was done; checks of 
savings and oral presentations to management were the only assessments performed at 
that stage. However, because many BBs did not complete their expected two-year 
appointment, a survey of BBs was performed with a view to exploring satisfaction (or 
dissatisfaction) among BBs. The results from that survey indicated that the BBs were 
unhappy with the level of support that they received from their ‘project champions’. 
However, a specific BB Six Sigma project on this subject failed to demonstrate any 
connection between defection of BBs and unhappiness with the ‘project champions’. It 
was concluded that this BB project revealed the weakness of the first survey, which was 
not conducted according to Six Sigma methodology. 

Rosén was of the opinion that finding suitable people for BB training remains the 
most difficult task. In addition, he noted another difficulty in that some projects result in 
small savings whereas other projects produce huge benefits. Rosén stated that he would 
like to see greater savings from the low-income projects. In his view, it would be safer to 
entrust medium-sized savings to many projects than very large savings to a few projects. 
Another current area of concern is the need to ensure that every BB works on two 
projects simultaneously – thus minimising waiting time.  

4.1.5 Act phase 

According to Rosén, improvements have been made in the selection of BB candidates. 
Every candidate is now interviewed and tested to ensure that only suitable people begin 
the training programme. This initiative has led to fewer defections and, consequently, a 
greater number of certified BBs.  

4.2 Ericsson (respondent: Peter Häyhänen) 

As previously noted, an interview was conducted with Ericsson’s Six Sigma ‘driver’, 
Peter Häyhänen. 

4.2.1 Overall perspective 

At Ericsson, people are trained in Six Sigma as follows: 

sponsors close to the project: equivalent to ‘project champions’; 
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the management team of each respective unit: 2–3 days concentrated training on 
business strategy; 

MBBs: as described above (in ‘1. Introduction’), but not always full-time;  

BBs: as described above (in ‘1. Introduction’), but not always full-time;  

YBs: two training programmes (one three-and-a-half days; the other four-and-a-half 
days; training is similar to GB training (Harry and Schroeder, 2000); YBs at Ericsson 
have similar roles as GBs in other companies; and  

 WBs: six-and-a-half hours; after this training WBs are expected to know what Six 
Sigma is and be able to ask a YB for help; the role of an Ericsson WB is therefore 
similar to the role of a YB (Harry and Schroeder, 2000). 

At the end of 2004 there were almost 900 people with Six Sigma training at Ericsson. 
Approximately 300 of these were certified BBs. At the time of the present study, all 
production sites within Ericsson (five in Sweden, one in Brazil, and one in China) and 
many development sites were using Six Sigma. 

4.2.2 Planning phase 

The Six Sigma initiative at Ericsson was not preceded by a formal ‘planning phase’. 
However, certain historical events that played a role in the beginning of the initiative are 
worthy of note. 

In 1993, the Ericsson Manufacturing Council undertook a pilot study to benchmark 
the various initiatives of other companies, including Motorola, in improving quality. The 
study found that other companies had achieved significant business success through  
a programme that had the characteristics of Six Sigma. As a result of the report, a 
programme called ‘Quality in Processes’ (QiP) was launched in January 1995. The QiP 
programme began at four pilot sites, including the Ericsson production site at Borås 
(Sweden). Although similar to Six Sigma, QiP had a stronger focus on documentation 
and standardisation than Six Sigma, which was, at that time, rather production-oriented. 
The Ericsson respondent, Häyhänen, was uncertain whether the QiP programme 
represented the beginning of the Ericsson Six Sigma initiative, but he was of the opinion 
that the QiP programme led to a realisation within the company that a significant amount 
of money could be saved by improving quality. 

The evaluation of the four sites in the pilot study described above did not enable 
definite conclusions to be drawn for two main reasons:  

1 the coaching resources were limited and  

2 the duration of the pilot study was insufficient.  

As a result, the QiP programme was never launched as a company-wide initiative. It 
ended in 1996.  

In 1996, at the end of the pilot study, four people from Ericsson were offered the 
opportunity to attend a BB training programme at ABB in Switzerland in return for the 
Ericsson people sharing their knowledge of ‘design of experiments’, which is a vital 
aspect of BB training. The respondent to the present study, Häyhänen, was one of the 
four people to attend. During the next 2 years, ten people from Ericsson attended BB 
training conducted by ABB. The executive management at the Borås plant was trained by 
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Häyhänen, and several YBs were trained by their own certified BBs. In all, 3–4 BB 
projects and approximately 15 YB projects were conducted in the first year. In 1998, 
Ericsson began its own BB training programme.  

The BBs were expected to save SEK500,000 (EUR54,000) on average per project. 
Initially, an average project saved SEK1.0–1.5 million. The savings have grown over the 
years, and in 2005 the average savings per project were SEK10 million (EUR1.1 million). 

4.2.3 Do phase 

According to the Ericsson respondent, Häyhänen, the Ericsson implementation of Six 
Sigma was incremental:  

“We do not implement Six Sigma like a tsunami that washes over everyone. It 
is more like little creeks that flow and eventually become streams and rivers”. 

The Ericsson strategy for spreading Six Sigma has been to allow results to ‘speak for 
themselves’. To ensure that an initiative is trustworthy, all projects, including training 
projects, must be outstanding. According to Häyhänen: 

“We have never approved a training project that was ‘a little bit simpler’, Six 
Sigma should always be used for something urgent and important  All those 
names [‘early phase’, ‘prototype’, ‘pilot study’] send a signal to people that we 
don’t believe in this but we’re testing to see if it works. Either you do it or you 
don’t”. 

Häyhänen admitted that this approach could be considered irresponsible; however, the 
results have been better than expected. In the words of Häyhänen: 

“I’m sure there are areas where Six Sigma cannot be used, but so far I haven’t 
found a single one”. 

A characteristic feature of the Ericsson initiative in Six Sigma is that it has been 
implemented in a voluntary fashion. Häyhänen has not wasted effort in trying to convince 
doubtful managers of the value of Six Sigma; rather, all efforts have been concentrated 
on those who are enthusiastic.  

Another characteristic of the implementation of Six Sigma at Ericcson is the manner 
in which the BBs have been used. This has not been conducted according to the 
‘American way’ – because only some of the BBs work full time. Indeed, most of the 
trained BBs return to their usual positions and use their new knowledge in their daily 
work. If potential BB projects are identified in their areas of work, these employees are 
relieved of other duties to allow them to work on the identified projects. Much of the 
ordinary work is project-oriented, which facilitates this transition. The Six Sigma tools 
are used as appropriate, and are being integrated into normal production.  

The project results are reported in a database. According to the content, results are 
also presented to various management groups and sent to interested parties within 
Ericsson. Information on successful projects is distributed to other employees via the 
intranet and company newsletters, where successful projects are highlighted.  

Häyhänen was of the opinion that the large initial savings that were demonstrated 
from the use of Six Sigma have been vital to the success of the overall initiative. Good 
initial results were especially important at Ericsson because there is no budget for Six 
Sigma. If a BB or a ‘champion’ identified a Six Sigma project, he or she had to convince 
the manager in charge that a Six Sigma project would be the best way to solve the 
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problem. The experience at Ericsson has been that longer Six Sigma projects often 
provide faster results than two-week projects – because two-week projects have had to be 
repeated several times before satisfactory results have been achieved. 

Another important factor in the success of the Six Sigma programme at Ericsson has 
been the unequivocal commitment to the programme by the management of the Borås 
plant. This was exemplified by the executive manager who preferred to attend a 
rescheduled Six Sigma training meeting with his local management team, rather than 
attend an unrelated meeting at headquarters in Stockholm. This decision was a clear 
message to his management team regarding the importance he attached to Six Sigma 
training.  

All Six Sigma training at Ericsson is now conducted in-house. If a department is 
about to implement Six Sigma, the management and BBs are trained first, which is 
followed by the training of YBs and WBs by the BBs. However, the implementation of 
Six Sigma at Ericsson is not yet completed. According to Häyhänen, Six Sigma will not 
have been fully implemented until every person in the organisation has undertaken some 
form of Six Sigma training. However, some individual departments can be said to have 
fully implemented Six Sigma. 

4.2.4 Study phase 

There are large differences between the implementation of the Six Sigma programme at 
Ericsson and the American approach to the implementation of Six Sigma. In addition to 
the different roles of MBBs and BBs, the most significant difference is the lack of a 
specific budget for Six Sigma at Ericsson. This means that sponsors must be found for 
new projects. Moreover, the BB training is operated at cost price, which means that the 
sites that send people to training programmes at the Borås plant are required to pay the 
costs involved in developing and performing their training. The disadvantage with this 
approach to the Six Sigma programme is that there is no fund of money available to be 
invested in the Six Sigma infrastructure; in turn, this means that only small investments 
can be made in individual future projects, resulting in smaller returns. Conversely, 
Häyhänen noted that the Ericsson approach has certain benefits. In particular, it has 
meant that people are not under pressure with respect to Six Sigma, and that results are 
reported accurately and honestly. Häyhänen was of the opinion that this is an empathetic 
approach to Six Sigma. As he observed: 

“It is one way of running improvement work. It is a different way, but it is one 
way”. 

Another example of the differences between ‘American Six Sigma’ and the Ericsson 
approach is that the Ericsson Six Sigma programme is better integrated into the ordinary 
business of the company. Aspects of the methodology are utilised in ongoing production 
processes and in various other projects (including those that are not explicitly Six Sigma 
in nature). This high degree of integration with company processes is reflected in the fact 
that there is no requirement for a separate Six Sigma department to record all Six Sigma 
savings. Individual Six Sigma projects are reviewed separately, but the remainder of the 
Six Sigma-related work is reviewed as part of the company’s ordinary reporting. Indeed, 
there is only one person (Häyhänen) in the whole company who has an overriding 
function related to Six Sigma, and he spends only half of his working time on Six Sigma. 
Häyhänen was of the opinion the Ericsson approach to Six Sigma has been slower, but 
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more stable, than the ‘American Six Sigma’. However, there is a risk involved in the 
Ericsson approach: if the key Six Sigma people are lost to the company, the whole 
initiative could founder. 

There has been no specific investigation into how the Six Sigma programme has 
influenced the co-workers; however, Häyhänen has received a great deal of verbal 
feedback. He was of the opinion that the BBs often receive a boost in self-esteem as a 
result of their training. Indeed, people who have had only a participatory role in projects 
have stated that their motivation for Six Sigma has increased and that they now feel more 
involved and committed. In addition, Six Sigma projects have solved several significant 
problems that had required a great deal of overtime to be worked by the employees of 
some departments. When this overtime was no longer required, work stress was reduced 
and people felt better. 

No overall evaluation of the whole Six Sigma programme has been conducted at 
Ericsson. However, every project and every training programme has been individually 
evaluated, and appropriate changes have been made after almost every completed course.  

The Six Sigma initiative at Ericsson varies significantly among units and 
departments. In some instances, Six Sigma is an improvement programme, whereas, in 
other instances, it is only a tool. At the Borås factory, Six Sigma is perceived to be both 
an operational strategy and a business system, whereby the demands of customers and 
stakeholders are analysed and tackled as Six Sigma projects. Nevertheless, the biggest 
challenge for the Ericsson Six Sigma initiative remains the dissemination of Six Sigma to 
new departments and new units, together with the education of certain managers with 
respect to the potential benefits.  

4.2.5 Act phase 

The most significant changes that have been made in the Eriksson Six Sigma programme 
relate to the BB training programme and the selection of BB candidates. The content and 
pace of training have been increased to such an extent that it is unlikely that any further 
enhancement of content or pace is possible. The selection of BB candidates is now more 
thorough than it was in the beginning. The Ericsson policy is to pick only people who 
have already demonstrated an ability to drive change. Such people are informal leaders 
who possess both collegiate trust and a personal interest in the promotion of Six Sigma. 

4.3 SKF (respondent: Freddy Nielsen) 

As previously noted, an interview was conducted with SKF’s Six Sigma ‘division 
champion’, Freddy Nielsen. 

4.3.1 Overall perspective 

At SKF, people are trained in Six Sigma as follows: 

 ‘group champion’: a person in the executive team with overall responsibility for Six 
Sigma implementation in the organisation (equivalent to ‘senior champion’) 

 ‘division champions’: ‘deployment champions’ with responsibility for the worldwide 
implementation in their respective divisions (five in all) 
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 ‘business unit champions’: ‘deployment champions’ in charge of implementation at 
their business units 

MBBs: as described above (in ‘1. Introduction’) 

BBs: as described above (in ‘1. Introduction’) and  

GBs: as described above (in ‘1. Introduction’). 

In addition, sponsor training and management workshops are conducted at SKF. A 
‘project sponsor’ at SKF corresponds to a ‘project champion’. He or she supports the 
project leader and is the customer and resource provider. 

At SKF the goal is that each Six Sigma project should save three times the cost of that 
project. This goal has not yet been achieved, but savings from May 2004 until May 2005 
totalled SEK60 million (EUR6 million).  

4.3.2 Plan phase 

The first SKF site to implement Six Sigma was the aviation business in the USA in 1998. 
In 2002, the management of the car division decided to implement Six Sigma in the entire 
car division. This was followed in January 2004 by a company-wide implementation 
initiative known as the ‘group launch’. Many of the methodologies and tools of Six 
Sigma had already been used within the company’s Total Quality Management (TQM) 
programme in the early 1990s, and the company had experience of successful Six Sigma 
work in some of its units. The experience from the TQM programme, together with that 
from other improvement programmes, was used to plan the ‘group launch’ of Six Sigma. 
A video, in which the company’s CEO and the entire management team explained the 
importance of implementing Six Sigma, was used to distribute initial information on Six 
Sigma within the company. 

Many people were involved in the planning phase, including staff members from the 
quality department, the human resources department and the education department, all of 
whom were chosen for their knowledge of improvement work and their enthusiasm for 
Six Sigma. One person (the ‘group champion’) was appointed to coordinate the launch. 
Beneath this person, a ‘Six Sigma board’, which consisted of ‘champions’ at each 
division, planned and implemented Six Sigma at SKF. A core team of Six Sigma experts, 
including experienced SKF MBBs from around the world, assisted the ‘Six Sigma board’ 
in the planning. Some outside consultants were hired for the training of the executive 
management, but few other people from outside the company were involved in the 
planning. 

At first, training concentrated on the ‘champions’, but a training master plan was soon 
established. All SKF sites were expected to follow this master plan, which included 
management training, choice of projects, choice and training of BBs, and choice and 
training of GBs. According to the respondent from SKF, Nielsen, the order of training 
events in this master plan was important. In particular, Nielsen noted the undesirability of 
training GBs before BBs, which can be a tempting course of action for management 
because GBs do not work full time on Six Sigma projects. According to Nielsen, training 
GBs first fails to establish the infrastructure and the support that are required to succeed. 
He was also of the opinion that it is important to train management before both BBs and 
GBs – thereby enabling management to select projects that are important to fulfil the 
company’s strategic business plan and avoid ‘dummy’ projects.  
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One difficulty in the planning phase has been the length and content of the BB 
training programme. In addition to the usual content of such training programmes, the Six 
Sigma board at SKF wanted the BBs to master all other improvement programmes that 
were then in existence in the company – for example ‘lean manufacturing’. Another 
difficulty was finding the right people to teach the BBs; indeed, at some sites, the BB 
training began too early, before management had been trained. This resulted in poorly 
defined projects being undertaken and people not knowing what the BBs were doing. 
According to Nielsen, it is very important that BBs and GBs never have to look for 
projects themselves.  

4.3.3 Do phase 

One year after the group launch had begun, management had a better understanding of 
the Six Sigma concept and knew what it wanted from it. Projects were thus chosen by 
management with a view to achieving the strategic goals of SKF and fulfilling the 
company’s business plan. 

Information about all projects, including the results, are stored in a database to which 
all BBs and GBs, and some managers, have access. BBs and GBs are required to look in 
the database before starting a new project. According to Nielsen, it is important to have a 
continuous flow of projects: 

“The database must contain at least twice as many projects as there are BBs and 
GBs so that there is always a need for BBs and GBs”. 

Although the Six Sigma training programmes are arranged by SKF, most of the teachers 
are brought in from outside the company. However, in some countries, including Sweden, 
GB training is carried out with SKF teachers. The original planning of the courses was 
adopted from the SKF unit in the USA that first implemented Six Sigma, but the training 
programmes have subsequently been continuously improved. 

SKF expects savings from Six Sigma projects to be at least three times greater than 
the project cost (including the costs for BBs and GBs and other direct costs such as tests). 
In addition to these ‘hard’ savings, there is also an emphasis on so-called ‘soft’ savings. 
This is reflected in a section of the strategic plan entitled ‘4Z’ – ‘zero broken promises’, 
‘zero defects’, ‘zero accidents’, and ‘zero loss-making business’. The first three of these, 
which deal with delivery service, quality defects and workplace accidents, are difficult to 
quantify in terms of hard savings’ and usually do not appear on the bottom line of the 
quarterly report. Nevertheless, they are considered important at SKF, and BBs are 
expected to prioritise ‘soft’ long-term projects. 

A controller is always involved in both the start of each project (to ensure that the 
potential savings are reliable) and the end of the project (to ensure that the resulting 
savings are real savings according to financial calculating methods). 

At the time of this study, SKF had not yet implemented Six Sigma across the whole 
organisation, and some units still had only one or two BBs. Nevertheless, more GBs were 
being trained, and Nielsen estimated that another year would be required before Six 
Sigma was implemented in the whole SKF group. 
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4.3.4 Study phase 

The SKF Six Sigma programme is similar to the ‘American’ version in that it has a 
hierarchical structure and the managers demand results and follow up on projects. 
Nevertheless, Nielsen did note some differences. For example, more time is spent on 
information and training than on controlling the work. In addition, the various units 
around the world are free to set up their own implementation plan (provided it is directed 
towards the common goals). In fact, various other improvement programmes are run in 
parallel to Six Sigma at different SKF units around the world, apparently without much 
conflict. 

According to Nielsen, the most important aspect of the implementation at SKF has 
been the commitment of management. He contended that it would have been impossible 
to effect the implementation at SKF without the complete and visible support of 
executive management.  

With respect to the influence on the co-workers, it was, according to Nielsen, too 
soon to judge the effect of the overall group launch; however, it is apparent that changes 
has been observed at the first Six Sigma factory in the USA. According to Nielsen, Six 
Sigma thinking has permeated the whole organisation and many employees have attended 
BB training or GB training.  

Since the Six Sigma group launch, many evaluations of the programme have been 
performed at various levels. The original plan has been reviewed to ascertain how the 
programme has developed, and data have been collected on the number of trained BBs, 
the number of projects, and total savings. Specific projects and training programmes have 
also been followed up.  

In Nielsen’s opinion, the most important contemporary task is to ensure that 
management maintains a project database that is filled with potential projects. If there is a 
lack of projects, BBs and GBs will be of work. According to Nielsen, significant effort is 
devoted to preventing this happening. Nielsen also felt that it is important to ensure that 
the BBs are available for Six Sigma projects at all times. He noted that BBs who work 
close to their homes are always liable to be called in to work on other urgent tasks.  

4.3.5 Act phase 
No major changes have yet been made to the group launch. 

5 Analysis 

5.1 Success factors 

In the present study, success factors in the implementation of Six Sigma were ascertained 
in two ways: 

 success factors nominated spontaneously by respondents in general discussion during 
interviews and 

 success factors nominated by respondents in response to a specific question asking 
them to name their three most important success factors. 
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5.1.1 Spontaneous nominations of success factors 

Table 2 lists the success factors previously noted in the literature (see Table 1, above) and 
indicates which of these factors were spontaneously nominated by the respondents during 
the interviews. 

Table 2 Succes factors nominated spontaneously by respondents 

 Success factors 
Skarin and Rosén

(Volvo Cars) 
Häyhänen 
(Ericsson) 

Nielsen 
(SKF) 

1 Support and commitment of senior 
management 

x x x 

2 Focus on training and its content x x x 

3 Linking Six Sigma to the customer, human 
resources and suppliers 

x   

4 Organisational infrastructure   x 

5 Early communication to employees x   

6 Prioritisation and selection of appropriate 
projects 

x x x 

7 Understanding Six Sigma methodology, 
tools and techniques 

 x  

8 Investing in adequate resources   x 

9 A uniform language and terminology    

10 A strategy to implement Six Sigma x  x 

11 Linking Six Sigma efforts to business 
strategy and priorities 

x x x 

12 A focus on results x x  

13 Follow-up and communication of success 
stories 

 x  

14 Developing a distinctive path to Six Sigma  x  

As can be seen in the Table 2, factors that were mentioned spontaneously by more than 
one respondent were: 

 management commitment 

 focus on training 

 project selection 

 strategy for implementation 

 linking Six Sigma to business strategy and 

 focus on results. 

These success factors are discussed below. 

5.1.1.1 Management commitment. Commitment from management was spontaneously 
mentioned by respondents from all three organisations as being an important success 
factor in the implementation of Six Sigma. Nielsen from SKF emphasised the importance 
of allowing management sufficient time to decide what it wants to do with Six Sigma and 
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to make a detailed plan. Skarin and Rosén from Volvo Cars contended that the support of 
management should be overt, and that it should be demonstrated by management action. 
Häyhänen from Ericsson felt that early engagement of management was vital for a Six 
Sigma initiative. 

The importance of management commitment in the context of Six Sigma, as 
identified in the present study, is in accordance with several previous studies (Henderson 
and Evans, 2000; Goldstein, 2001; Antony and Banuelas, 2002; Pande et al., 2002; 
Sandholm and Sörqvist, 2002). It is apparent from the literature and from the findings of 
the present study that this success factor is of the utmost significance.  

5.1.1.2 Focus on training. The respondents from all three organisations emphasised the 
importance of Six Sigma training of BBs, GBs, and other personnel – regardless of 
whether individual firms performed such training within the organisation or with the help 
of external consultants. Skarin and Rosén from Volvo Cars noted that almost all training 
at their company is performed within the organisation by the many experienced MBBs at 
Volvo. Similar comments apply to Ericsson; indeed, the respondent from that 
organisation, Häyhänen, emphasised that were dangers in allowing consultants to run the 
programme. The training programme at SKF is organised within the company, but most 
of the trainings are conducted by contracted external teachers. According to the SKF 
respondent, Nielsen, the ultimate goal is to be self-supporting in training programmes, 
thus allowing the training to be tailored to the needs of the organisation. This requires the 
Six Sigma tools to be adjusted and taught in the context of the production processes of 
SKF.

5.1.1.3 Project selection. The importance of designating appropriate persons to select Six 
Sigma projects and decide how they should be undertaken has been emphasised in the 
literature by Goldstein (2001). In the present study, the respondents of all three 
organisations confirmed the importance of project selection. The respondents from Volvo 
Cars, Skarin and Rosén, stated that project selection had initially been a problem because 
insufficient training had preceded the selection of appropriate projects. Many projects 
were conducted alongside the ordinary business, which tarnished the reputation of Six 
Sigma. At Ericsson, the respondent, Häyhänen, noted that the selection of important 
projects had always been the practice; indeed, at the Borås plant, the careful selection of 
important projects was mandatory. At SKF, Nielsen reported that projects are also chosen 
with a view to fulfilling the company’s business plan. He also noted that SKF did not 
allow BBs to select their own projects. Although they can be a rich source of ideas for 
new projects, the selection and assignment of projects was made by a small task force 
with a view to the wider company perspective. This practice is in accordance with the 
recommendations of Goldstein (2001).  

5.1.1.4 A strategy for the implementation. According to the respondents from both Volvo 
Cars and SKF, a strategy for the implementation of Six Sigma is important. Skarin and 
Rosén observed that Volvo Cars did not have time to develop such a plan before the 
implementation began, which caused initial problems. At SKF, Nielsen reported that a 
great deal of initial work had been done to develop a company-wide implementation plan. 
This had drawn on experience from some of their own factories already using Six Sigma. 
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5.1.1.5 Linking Six Sigma to business strategy. All respondents agreed that it was 
important to link the methodology of Six Sigma with the overall goals of the company’s 
business strategy. There was a consensus that this was necessary to ensure that Six Sigma 
retained its credibility and its ability to enhance customer satisfaction.  

5.1.1.6 Focus on results. One of the main goals of Six Sigma is to make savings. The 
respondents from both Volvo Cars and Ericsson emphasised that savings in the early 
stages of implementation of the Six Sigma programme had been vital to the ultimate 
success of the programme. At Ericsson, Häyhänen reported that these early savings had 
been especially important because the Six Sigma programme had not been initiated by 
management and had no budget on its own. At SKF, Nielsen reported that early savings 
had not been as important because the endorsement of Six Sigma by the executive 
management had been quite explicit and had never been questioned, irrespective of the 
realised savings. 

The results of Six Sigma projects were well-documented by all three organisations 
using a database that allowed various persons to access results from earlier projects and 
to share results with interested parties. At Volvo Cars, the database was also used by Ford 
to control the flow of projects. 

5.1.2 Success factors nominated on request 

Apart from the success factors discussed above, other factors emerged when the 
respondents were asked to nominate the three factors that they considered to be most 
important for success. Some of the factors noted above were again nominated. In 
addition, the following new factors were identified: 

 involvement of middle management 

 creation of qualitative goals (such as customer value) 

 knowledge and competence and 

 ability to learn from history. 

Skarin and Rosén from Volvo Cars both nominated the importance of involving middle 
management. According to these respondents, it is often difficult to convince middle 
management to make any kind of change, and they considered the support of this group 
of managers to be important if a company-wide implementation is to succeed. Skarin also 
emphasised the importance of creating qualitative goals, for example, the importance of 
providing customer value, rather than relying on the number of BBs or the number of 
projects to assess Six Sigma.  

Häyhänen of Ericsson stressed the importance of ensuring that an initiative is soundly 
based on knowledge and competence. According to this respondent, some people know 
how to recite the Six Sigma terminology, but do not really know how to make a project 
happen. 

Nielsen at SKF felt that it was important to make a thorough investigation of what the 
company has previously done in terms of improvement work. This enabled practitioners 
to learn from history, and adjust Six Sigma to ensure a good fit between the programme 
and the company’s overall improvement strategies. 
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5.2 Cultural perspective 

None of the three organisations studied here had adopted the ‘American’ Six Sigma 
model in its entirety.  

SKF was most similar to the ‘American programme’, but the Swedish based company 
was more ‘people-oriented’ in that it allowed various units to develop their own plans for 
implementation and did not insist on control from head office.  

At Volvo Cars, the Six Sigma programme differed from the ‘American’ Six Sigma in 
two respects: (i) it was not as hierarchical; and (ii) it encouraged team efforts more than 
individual efforts. It is of interest that these differences exist despite most of the 
implementation having been planned by Ford. 

At Ericsson, there was little evidence of ‘American’ Six Sigma. In particular, the 
Ericsson programme was not initiated by executive management; rather, it has been 
driven by a small cohort of committed middle managers. Moreover, it is being 
implemented on a voluntary basis with no budget of its own and only a small number of 
full-time BBs. In this regard, it is of interest that Ericsson was influenced by the 
experience of ABB in implementing its Six Sigma programme. According to Magnusson 
et al. (2003), ABB also implemented Six Sigma on a voluntary basis, and it is therefore 
not surprising that the two companies share common features in their approaches to the 
implementation of Six Sigma.  

For the purposes of illustration, the various implementations are placed in the model 
by Trompenaars (1993) (see Figure 2). The positions have been estimated by the author 
based on the information from the interviews. 

Figure 2 Patterns of implementation of Six Sigma at Volvo Cars, Ericsson and SKF 

Volvo Cars is posited as being less ‘hierarchical’ in its Six Sigma initiative than its 
American owner, Ford. However, Volvo Cars is a large company and is therefore more 
‘task-oriented’ in its culture than most Swedish companies. Ericsson is also posited as 
being more ‘egalitarian’ than ‘hierarchical’; moreover, despite its being a large company, 
its Six Sigma initiative can be classified as ‘person-oriented’, which led to the 



   

   

  426 K. Schön  

   

organisation being placed in the ‘fulfilment-oriented’ culture. SKF is posited as the most 
‘task-oriented’ and ‘hierarchical’ organisation of the three studied here, and is therefore 
placed in the ‘project-oriented’ culture quadrant.  

It is too early to say whether Six Sigma will be as successful in Sweden as it has been 
in the USA. However, it is apparent that these Swedish organisations are implementing 
Six Sigma in accordance with their own corporate culture and needs. In particular, 
Ericsson is following a flexible and distinctive approach, as recommended by Gowen 
(2002). Thus far the results appear to be promising for all three organisations.  

6 Discussion and conclusions 

The three organisations compared in this study have implemented Six Sigma in different 
ways. Volvo Cars and SKF implemented the programme from the top and disseminated it 
throughout the whole company. Ericsson implemented Six Sigma at one department at a 
time and slowly disseminated the initiative throughout the company. There are 
advantages and disadvantages associated with each of these approaches. The ‘top–down’ 
model is relatively quick and structured, and it is accompanied by a clear message of 
support for the programme from senior management. However, this approach can 
proceed too quickly – as was the case at Volvo Cars in the beginning of the initiative 
when insufficient attention was paid to the distinctive needs of individual units and 
departments. In contrast, the Ericsson approach appears to have been more concerned 
with individual co-workers, and it did not force the methodology upon units or 
departments that were not prepared for it. However, such an approach takes longer to 
implement and is dependent on a relatively small number of key persons to run the 
initiative. The findings of the present study suggest that a combination of the two 
approaches is desirable – that is, a ‘top–down’ implementation with committed leaders at 
all levels who are sensitive to the individual needs of units, departments and individuals. 
In making this recommendation, it is important to note that the decision to implement Six 
Sigma should come from the executive manager; if not, there can be no assurance that the 
most senior person in the organisation is totally committed to the initiative, which 
appears to be an absolute prerequisite for success. 

Many of the success factors noted in the literature (as presented in Table 1) were 
endorsed by the respondents to the present study. Although these factors are likely to be 
relevant to the successful implementation of any major business initiative in any cultural 
setting (Goldstein, 2001), the present study has confirmed that the same critical factors 
for success are valid for Six Sigma in the Swedish business environment. 

With regards to cultural influences, Trompenaars (1993) has noted that there are 
always cultural differences among companies in the same country. In general, smaller 
companies tend to be more ‘person-oriented’ whereas larger companies tend to be more 
‘task-oriented’. However, even among companies of similar size, cultural differences can 
exist. It is apparent from the present study that Six Sigma should be adjusted in 
accordance with the requirements of the corporate culture of each individual organisation. 
A consequence of this recommendation from the present study might be that 
improvement experts need to be given different titles from the ‘American’ designations 
of ‘BBs’, ‘GBs’, and so on. It might also mean that the infrastructure of Six Sigma might 
have to be created in a form that is more relevant to the culture (both corporate and 
national) in which the programme is being implemented.  
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7 Summary 

In summary, the findings of the present study suggest that implementation of Six Sigma 
in the Swedish context is best achieved with committed leaders at all levels who are 
sensitive to the individual needs of units, departments and individuals. This 
recommendation takes account of the importance of having the most senior person in  
the organisation totally committed to the initiative. The study also finds that most of the 
published success factors for Six Sigma implementation are valid for Six Sigma in the 
Swedish business environment. In addition, the respondents to the study identified certain 
other factors that they considered important. Finally, the study also finds that Six Sigma 
should be adjusted in accordance with the requirements of the corporate culture of each 
individual organisation. A consequence of this recommendation is that the terminology 
and infrastructure of Six Sigma might have to be created in a form that is more relevant 
to the culture (corporate and national) in which the programme is being implemented.  
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The improvement methodology, Six Sigma, is rather well documented, 
but its effect on the employees has not been correspondingly studied. This 
paper presents a survey with the purpose of exploring how Six Sigma 
influences work satisfaction among employees. The results show that 
participants in Six Sigma have experienced positive changes in most 
work satisfaction measures. Most significant are: new skill development, 
better view of results, personal development in occupational role and 
enjoying and having more influence over work duties. Employees not 
involved in the Six Sigma program at the two companies in the study 
were not dissatisfied with the Six Sigma program. 

INTRODUCTION
Six Sigma is an improvement methodology, developed by Motorola in the 1980s, 
whose benefits and financial results are well documented in many areas, see e.g. 
Kwak and Anbari (2006). Despite the massive amount of Six Sigma literature, its 
impact on employees is an almost completely neglected area. Six Sigma consists of 
both process and people aspects (McAdam and Lafferty, 2004), but, up until today, 
only few studies, focused on understanding the human factor, have been completed 
(Nonthaleerak et al., 2006). 

With a better understanding of how Six Sigma affects the different groups of 
employees of an organization, a better and more precise concern can be taken in the 
deployment process. This in turn can lead to more satisfied employees and a higher 
probability of a successful initiative. Thus, the purpose of this study is to explore how 
Six Sigma influences work satisfaction among employees. 

The people dimension of Six Sigma 
One important characteristic of Six Sigma is its training scheme for employees at 
different levels. The leading part is in the possession of highly trained improvement 
agents, called Black Belts (BBs). A BB is usually coached by a Master Black Belt 
(MBB). Subordinate to the BB are a number of Green Belts; trained members of Six 
Sigma improvement teams and leaders of small scale Six Sigma projects. At the top 
of the “pyramid” there is a Champion, in charge of the initiative. 

One survey of Six Sigma rewards (Buch and Tolentino, 2006), including BBs, 
GBs and employees not involved in Six Sigma, concluded that employees rate Six 
Sigma as at least somewhat instrumental in their receipt of intrinsic rewards, such as, 
enhanced job satisfaction, new skill development and new job responsibility, and of 
social rewards; more opportunities to interact with co-workers. The employees did not 
rate Six Sigma as instrumental in their receipt of extrinsic rewards, such as, pay raise 
or bonus, enhanced job security, recognition from management etc. It was also 
concluded that GBs and BBs had significantly higher instrumentalities for intrinsic 
and organizational rewards than did non-participants. (Ibid) 
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Work satisfaction 
Work satisfaction in this paper is defined as one’s sense of satisfaction not only with 
the work but also with the larger organizational context within which work exists 
(Büssing et. al, 1999). Work satisfaction is closely related to job satisfaction, which is 
more commonly used in the literature. Work satisfaction is affected by a number of 
different aspects. In Sweden, for example, a number of studies show successful 
methodologies for creating a healthy work environment and satisfied employees 
(Harnesk et al., 2005; Wreder, 2007; and Söderlund, 2003).

Company descriptions 
The study includes two large manufacturing companies: 

Ericsson: Ericsson is a world-leading provider of telecommunications equipment 
and related services to mobile and fixed network operators globally. The company 
was founded in 1876 and has over 1000 networks 140 countries (Ericsson, 2007). 
The study object of this survey, the Borås site, first got in contact with Six Sigma in 
1996, by being invited to a BB training program at ABB. One of the candidates sent 
to this training is now the “driving force” of the Six Sigma initiative at Ericsson. 
Thus, the initiative to implement Six Sigma did not come from the executive 
management, but from a very devoted middle manager. Ericsson implements Six 
Sigma in a voluntary way, at one department at a time, and slowly disseminates the 
initiative throughout the company; see also Schön (2006) and Magnusson et al. 
(2003).

Siemens: Siemens Industrial Turbomachinery AB (SIT AB) in Finspång, Sweden, 
is a part of Siemens AG, one of the world-leaders in power supply, transmission, and 
distribution. Siemens AG employs 475 000 people in 190 countries world-wide. The 
local company in Finspång has a history of making turbines for approximately a 
century under the names of: Svenska Turbinaktiebolaget Ljungström, STAL Laval, 
ASEA STAL, ABB STAL, Alstom Power, and since 2003, Siemens. The Six Sigma 
program in Finspång was started by Alstom in 2001. It was a top down approach but 
the deployment was limited under Alstom. When Siemens took over in 2003 the Six 
Sigma program was restarted with more management involvement. The major 
participants in the Six Sigma program in Finspång have been the Gas Turbine 
Division (Siemens G) and the Service Division (Siemens S). In the Service Division 
the Six Sigma program was integrated with process management and run by the 
management team while the program in the Gas Turbine Division was run as a 
separate initiative. (Cronemyr, 2007) 

METHOD
Research instrument 
A questionnaire was designed to measure how the employees felt Six Sigma had 
affected their work situation. Because work satisfaction in general was not the aim of 
this study, an already existing measurement system could not be used. Therefore a 
new operationalization of work satisfaction was needed.

Work satisfaction measures were adopted from Harnesk et al. (2004), Wreder  
(2007), Söderlund (2003) and Buch and Tolentino (2006). The measures were divided 
into four main categories: comfort, influence, cooperation & fellowship and personal 
development. Each category was explored using three to seven objectively formulated 
questions, presented at the lowest level of Figure 1. 



Figure 1. Work satisfaction measures used in the questionnaire.

The respondent was given six alternative statements to answer the questions. The five 
main alternatives ranged from ‘Six Sigma making a very negative contribution’ to 
‘Six Sigma making a very positive contribution’ on the matter in question, with the
middle alternative being a ‘no change’-answer. The sixth alternative was ‘I do not 
know’ or ‘I do not have an opinion’. To make the questionnaire simple and easy to fill 
out, every question (except for background questions) started with ‘I think Six Sigma 
has contributed to…..’, e.g. ‘I think Six Sigma has contributed to me learning things:
(i) much more seldom; (ii) more seldom; (iii) no change; (iv) more often; and (v)
much more often’.

After the four categories of personal changes, the respondents were asked four
questions on how they felt Six Sigma had affected their organization. Then one last 
multiple choice question was asked; an overall judgement of Six Sigma. The 
questionnaire was concluded with an open-ended question for any kind of comment
on the matter.

Sample and data collection 
Because of their different approaches to Six Sigma, the two large manufacturing
companies, Ericsson and Siemens, were chosen for the survey. At Ericsson, the Borås 
plant in Sweden was chosen as study object, and at Siemens, two different divisions at 
the Industrial Turbomachinery plant in Finspång, Sweden, were chosen.

A total of 194 questionnaires were mailed to the two companies and distributed 
internally. At each company, four groups had been targeted; 20 BBs (including
MBBs), 20 GBs (or similar), 20 middle managers and 40 non-participants.  The 
questionnaires were close to randomly distributed within these groups. The group of
non-participants was larger than the other groups, as this group was expected to have 
a lower response rate. At Siemens, the questionnaires were divided between two 
divisions, Siemens G and Siemens S, because of their separate Six Sigma initiatives.
The group of BBs at Siemens S is smaller than the other BB groups (there were only 
four in total), which explains why 194 instead of 200 questionnaires were distributed. 
The mailing consisted of the questionnaire itself, a cover letter, and a stamped pre-
addressed return envelope. As response inducement, each respondent was
automatically included in a drawing of lottery tickets as well as being promised to 
receive information of the study results. 

155 questionnaires were returned, representing a 80 per cent response rate. The 
response rate was very encouraging in comparison with that of past studies of Six 
Sigma (eg. Buch et al. (2006) reported a 34 per cent response rate and Antony et al. 
(2006) reported a 12,5 per cent response rate).



RESULTS
After the data was collected, it was grouped as follows; “BB”, “GB or YB” (GBs at
Siemens are similar to Yellow Belts (YBs) at Ericsson), “team member” (among the
so called non-participants or “others”, there were a number of White Belts at 
Ericsson, and team members, at Siemens, thus forming this new group), “manager”
and “not involved”. Table I shows the distribution of respondents. 
Table I. The response distribution, divided by role and study object.

Ericsson Siemens G Siemens S Grand Total Total sent Response rate 
BB 16 9 4 29 34 88%

GB or YB 16 9 12 37 40 93%
team member 5 3 6 14
not involved 16 12 10 38 80 65% (including team members) 

manager 16 11 10 37 40 93%
Total 69 44 42 155 194 80%

All respondents were asked how much they 
felt Six Sigma had affected their work 
situation. As shown in the Box-and-Whisker
plot, Figure 2, the BBs are most affected and 
non-participants the least affected. The scale 
goes from “1=not at all affected” to “5=very
much affected”.

Figure 2. Responses on how much Six Sigma has affected the respondents’
work situation. The small crosses in the Figure are mean markers.

Personal changes
The results on how the respondents felt Six Sigma had affected their job situation are 
presented in Table II. 
Table II. Results (mean values) from “personal changes as a result of Six Sigma”. Here “3” in the
grading system corresponds to no change, grading below 3 means negative change and above 3
positive change.
Item BB GB or YB team member manager not involved Total
Comfort
Enjoying work duties more 4,11,2 3,42 3,42 3,62 3,01 3,5
Lower level of work load (hours) 2,8 2,8 3,0 3,0 3,0 2,9
Lower level of negative stress 2,9 2,9 3,3 3,1 3,1 3,0
More recognition from management 4,01,2 3,42 3,2 3,42 3,1 3,4
Higher level of job satisfaction 3,81,2 3,22 3,3 3,42 3,0 3,3
Influence
More influence on work duties 4,11,2 3,42 3,2 3,42 3,1 3,5
More influence on work schedule 3,41,2 3,0 3,2 3,0 3,0 3,1
More influence on salary 3,1 3,1 3,2 3,0 3,0 3,1
Cooperation and Fellowship
Better relationship to manager 3,32 3,0 3,1 3,1 3,2 3,1
More cooperation with fellow
employees 3,52 3,42 3,3 3,52 3,2 3,4
Better fellowship 3,22 3,22 3,1 3,32 3,0 3,2
Personal development
Easier work duties 3,1 3,42 3,3 3,32 3,0 3,3
New skill development 4,11,2 3,62 3,42 3,72 3,21 3,6
New areas of responsibility 4,01,2 3,42 3,2 3,22 3,22 3,4
More responsibility taken 3,81,2 3,42 3,3 3,32 3,1 3,4
Higher salary 3,42 3,0 3,2 3,0 3,1 3,1
Better view of results 3,91,2 3,62 3,42 3,62 3,11 3,6
Personal development in occupational 
role 4,21,2 3,72 3,32 3,62 3,11 3,6
Note: 1indicates group mean significantly different from other group means (p<0,05) using Tukey's honestly significant 

difference (HSD) procedure and Kruskal-Wallis test (comparing medians).
2indicates group median significantly different from three (p<0,05) using hypothesis test and signed rank test.

Box-and-Whisker Plot
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1 2 3 4 5



Within the comfort category, there were three questions positively affected by Six 
Sigma; (i) the work duties felt more enjoyable; (ii) the amount of recognition received 
from management had increased; and (iii) the level of job satisfaction had increased 
for the participants of Six Sigma. When it comes to work load and stress, there was no 
significant difference between the sample groups. These two questions received a 
negative mean from both the BB group and the GB/YB group. However, the 
hypothesis, that no change has occurred (median=3), cannot be rejected at the 95% 
confidence level. 

One of the influences, asked for, received positive ratings from a majority of the 
respondents; the influence on personal work duties had increased. The BBs also felt 
that their influence on work schedule had increased. 

In the third category, cooperation with fellow employees had increased and the 
fellowship at the workplace had improved, according to most participants. The 
relationship to the employee’s manager was only improved for BBs.  

Personal development includes a number of positively changed items. The only 
one that did not show a significant change was salary. The outstanding parts of this 
category were (i) the feelings of new skill development; (ii) the improved view of 
results; and (iii) the personal development in occupational role. Observe the small 
differences between sample groups for these three questions, implying that all 
participants feel positively affected by Six Sigma on these matters.  

Organizational changes 
The respondents were asked to grade how they feel Six Sigma has affected their 
organization. Table III shows high grading from all five groups, with company profits 
being most improved.   
Table III. Results from “organizational changes as a result of Six Sigma”.
Item BB GB or YB  team member manager not involved Total
Smoother company operations 3,9 3,8 3,7 4,0 3,8 3,9
Better communication amongst staff 3,4 3,5 3,5 3,6 3,5 3,5
Improved company profits 4,0 3,9 4,0 4,0 4,0 4,0
Improved customer satisfaction 3,8 3,8 3,5 3,9 3,6 3,8

Overall judgement 
The result from the question on overall judgement of Six Sigma shows a significant 
difference between Ericsson and the two divisions at Siemens, see Table IV. Also, the 
mean values, of all three study objects, show significant positive attitudes towards Six 
Sigma. 
Table IV. Overall judgement of Six Sigma. 

BB GB or YB team member manager not involved Total
Ericsson 4,4 4,1 3,8 4,6 3,6 4,21,2

Siemens G 3,8 3,4 2,7 3,7 3,4 3,52

Siemens S 4,0 4,0 4,2 3,8 3,2 3,82

Total 4,1 3,9 3,7 4,1 3,5 3,9
Note: 1indicates group mean significantly different from other group means (p<0,05) using Tukey's honestly significant 

difference (HSD) procedure and Kruskal-Wallis test (comparing medians). 
               2indicates group median significantly different from three (p<0,05) using hypothesis test and signed rank test.

Comments from respondents 
From the open-ended question, 42 comments (almost equally distributed among the 
three study objects) were collected. Here the respondents were to comment freely on 
the Six Sigma work or anything else in connection to the questionnaire. These 
comments were first sorted under three major headings: positive (10), negative (23) 
and others (9). Numbers within brackets correspond to the number of similar 
comments. Examples of positive comments were: 



Six Sigma is nothing new, but the structure and framework makes it more legible 
than other improvement methodologies. People speak the same language. 
As a technician, I get better data from production. 
I think the company benefits from structured improvement work. If it is Six 
Sigma or something else is not really important. (2) 
Six Sigma works well as a toolbox for standardizing improvements. 
The biggest lesson learned is to actually measure and find causes of problems. 
We have experienced positive effects in areas where Six Sigma has high priority. 

The negative comments were divided into five subgroups: 
(i) negative to how it is applied at my company (11) 
(ii) negative to the methodology as such (4)  
(iii) not for everyone (4) 
(iv) increase in work load (2)  
(v) too little training and revisions (2)  

(i) The respondents who were negative to the application at Ericsson felt that 
sometimes people trust the tools without critically checking the input and someone 
argued that they are still not very good at completing the control phase. At Siemens 
the main criticism concerned wrongly selected projects, results not being 
implemented enough, not enough management commitment and risks of sub 
optimizations. (ii) The respondents who were negative to Six Sigma as such were 
found in both companies and had the following motivations: “too complicated and 
time consuming”, “overly administrated” and “many people do not know how and 
why they do things in a certain way”. (iii) A few comments addressed the fact that Six 
Sigma was only for a limited group of people. They advocate more participation of 
everyone within Six Sigma. (iv) The comments on increased workload came from 
part-time participants at Siemens G, and described Six Sigma duties as an addition to 
the ordinary workload, without compensations in other areas. (v) A couple of 
respondents at Ericsson felt that more training within the company was needed, 
teaching Six Sigma to a broader audience and keeping the knowledge up to date.  

CONCLUSIONS AND DISCUSSION 
The purpose of this study was to explore how Six Sigma influences work satisfaction 
among employees. This has been accomplished for the chosen work satisfaction 
measures. According to the quantitative part of the questionnaire, non-participants of 
Six Sigma have not been affected. It was beforehand assumed that those “not 
included” would show some kind of dissatisfaction, which, interestingly, they did not. 
The participants, however, felt positively affected by Six Sigma in most of the asked 
questions.

BBs give the highest grades to work duties, recognition from management, 
enhanced job satisfaction, influence on work duties, new skill development, new areas 
of responsibility, responsibility taken, better view of results and personal development 
in occupational role. GB/YBs have as top three; new skill development, better view of 
results and personal development in occupational role. Team members have not been 
affected in as many areas as BBs and GB/YBs, but are positive towards work duties, 
new skill development and having a better view of results. Managers express, above 
all, more enjoyable work duties, more cooperating with fellow employees, learning 
new things, seeing results and developing in occupational role. The only exceptions 
from the positive responses are the feeling of working more hours and experiencing a 
higher level of stress, indicated by a number of BBs and GB/YBs. Even though the 



change was not large enough to be significant at a 95 % confidence level, it is still an 
indication worth taking seriously.  

Like Buch and Tolentino’s results (2006), this study shows that participants of 
Six Sigma feel more positively rewarded than do non-participants. Another 
resemblance is the feeling of Six Sigma being instrumental in the employee’s receipt 
of intrinsic awards, such as, new skill development, clear view of results and enjoying 
work duties. However, extrinsic rewards were not found to be affected by Six Sigma 
in Buch and Tolentino’s study (2006). In particular, recognition from management, 
being one of the most powerful forms of Six Sigma motivation (Larsson, 2003), was 
given low instrumentalities. This study shows positive changes of recognition from 
management for BBs, GB/YBs and the middle managers.  

The questions on how the organization had been affected by Six Sigma (Table 
III) showed positive results from both participants and non-participants. This is likely 
to be a result of successful work to pass organizational rewards on to employees on 
the company level.  

The overall judgement of Six Sigma is probably connected to these 
organizational rewards. In this question, there is a clear distinction between the study 
objects. The Ericsson employees are more positive towards Six Sigma than employees 
at Siemens. Ericsson has been pursuing the initiative carefully for a longer period of 
time and has never forced Six Sigma on anyone. At Siemens, there are differences in 
the perception of the methodology, between division G and division S. Judging from 
the results, the strategy of having the Six Sigma program run by the management 
team and integrated with process management, as the case at division S, has been 
more fruitful than running the program as a separate initiative. This is strengthened by 
the prerequisite of having full and honest management commitment found in most Six 
Sigma literature; see for example Harry and Schroeder (2000). 

Although the result from the multiple choice questions, with its tables and 
statistics, tells a positive story of how Six Sigma has influenced the employees, the 
comments in the open question partly tell another story. Not dismissing the results of 
the study, one still needs to reflect on the outcome. There are two plausible 
explanations of this deviation; firstly, maybe most of the unsatisfied employees 
expressed their frustration in words, while most of the satisfied employees chose not 
to comment. The second explanation is the tendency to lean towards the positive side 
of the scale in a multiple choice questionnaire like this (Söderlund, 1997). The 
negative comments did not come, as one might think, from non-participants only. On 
the contrary, they were mostly delivered from participants, all four participant groups 
included. The only visible pattern detected, was between study objects. There were 
fewer negative comments from Ericsson, which might be explained by its empathic 
and voluntary way of running the program. The same pattern was seen in the overall 
judgement of Six Sigma, presented in Table IV.     

In summary, it can be concluded that Six Sigma has had a positive influence on 
work satisfaction for most program participants. The most positively affected element 
was the personal development, which is an important building block of a person’s 
well-being at work (Harnesk et al., 2004). The respondents high-lighted the feelings 
of learning new things, seeing results more easily and the overall development in 
occupational role. Other apparent results were the respondents’ opinion of enjoying, 
and having more influence on, work duties, as a result of Six Sigma. 
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Appendix 1 

Descriptions of the organizations included in Study 1 





Fresh AB
Fresh AB develops, manufactures and markets ventilation products for indoor 
environments. The company was established in 1969 and has developed into a 
market leader in Sweden. The company is located in a small village called Gembla 
in the south of Sweden, not far from the town of Växjö. The customers are 
wholesalers and retailers from all over the world. In 2002, Fresh AB had 54 
employees. The company is to 95 % privately owned and the remaining 5 % is 
owned by an employee foundation. Fresh AB has deliberately worked to have an
equal mix of men and women in altering ages. More than 20 % are disabled in 
some way. The company is also a multidude organization with 15 people from 
seven countries represented. The average age is 40 years. 

The areas surrounding the company are beautiful with a small river running near 
the factory and with an open landscape around it. A lot of work has also been done 
to turn the redesigned mill building into a modern factory, with a personal interior
design. According to the employees, they have been very much involved in the 
development of the physical working environment at Fresh AB. 

In 1990 the present owner bought the company. The decreasing market nearly 
caused a bankruptcy in 1993 and in 1994 a new executive manager was appointed. 
The new manager’s assignment was to make the company profitable in two years. 
From 1995 until 2003 the turnover increased by an average of 22% per year.

All employees at Fresh AB are organized in customer teams. The teams are divided
into customer-controlled teams, internal customer controlled teams and 
management teams. The management teams and the executive management are 
there for coaching the other teams when they need help to solve serious problems. 
All teams have full responsibility for activities from ordering to delivery and 
invoicing to customers. All employees are also members of different cross-
functional development groups.

In a document called ‘Sjökortet’ (‘the Marine Chart) Fresh AB has compiled vision, 
values, policy, and strategies; see Bäckström et al. (2004a). It is a compilation of five 
years of improvement work together with the employees and its purpose is to give 
the employees guidance in their daily work on “how to navigate the ship in the 
right direction”. 

The Department of Emergency and Accidents at the South Stockholm 
General Hospital
The Southern Stockholm General Hospital (‘Södersjukhuset’) is a corporation 
owned by the Stockholm County Council. For 2002 the turnover was 2.2 billion
SEK (approximately 200 million Euros) for the whole hospital with its 3,600 
employees. In the following text “SÖS” refers to the whole hospital and “SÖS 



Emergency” refers to the Department of Emergencies, Casualties and Accidents 
(‘Akutkliniken’), which was included in Study 1. 

SÖS Emergency provides medical care to 600,000 inhabitants in the centre of 
Stockholm. Every day more than one million people who visit the centre of 
Stockholm and the department of emergency has responsibility for all those people 
in the case of emergency. SÖS Emergency is the largest department of its kind in 
northern Europe and receives some 50 high-priority ambulance cases every day. In 
2002 there were 397 full-time employees at SÖS Emergency. 

The organization at SÖS Emergency consists of one management group for the 
department, and four groups that are each managed by one head nurse. SÖS 
Emergency may be described as a flexible and flat organization with short decision-
making procedures due to delegated authority. All co-workers also participate in 
cross-functional working teams dealing with proactive approaches and developing 
issues.

SÖS Emergency has deliberately chosen to have a diversified organization. There 
are, for instance, speakers of 14 different languages represented and compared to 
other departments at the hospital there are more male employees. 

The department uses a model for work time planning that allows the employees to 
make their own work schedule. The working spells have different values. For tough
spells they get more ‘points’, which they can use to work fewer hours some other 
time. This system gives the full-time pay for part-time work.

After every working spell the employees gather in what they call ‘mirroring’, and
discuss the events of the day (or night). Especially traumatic events are debriefed in 
effort to help the employees to deal with them. 



Appendix 2 

Descriptions of the organizations included in Study 2 & 3 





Volvo Cars
According to Volvo Cars (2007), Volvo was founded in Gothenburg, Sweden in
1927. Since 1999, Volvo Cars has been wholly owned by the Ford Motor 
Company. The company’s four largest markets are the USA, Sweden, the UK and
Germany. The production of vital components, such as engines and body 
components, are mainly based in Sweden, but major plants and production facilities 
are also located in Belgium, the Netherlands, South Africa, Thailand, and Malaysia. 
In 2005, Volvo Cars sold almost 444,000 cars. The largest market is the USA, 
which accounted for 28% of the total sales volume in 2005. The US is followed by 
Sweden (12%), Britain (8.6%), Germany (7.9%) and Italy (4.6%). The company
employs more than 27,500 people around the world, with 20,000 of these being in 
Sweden. The Six Sigma implementation at Volvo Cars is described in Paper B of 
this thesis. 

Ericsson
According to Ericsson (2007) and Magnusson et al. (2003), Ericsson is the largest
supplier of mobile systems in the world. The company was founded in 1876 and 
contributed to making Stockholm the world’s most telephone dense city by the late 
1800s. Today the company has over 1,000 networks in more than 175 countries
that utilize their network equipment and 40% of all mobile calls are made through
its systems. The headquarters are located in Stockholm, but Six Sigma was first 
introduced in the Business Unit Transmission & Transport Networks (BTTN) in 
Borås (Sweden). The Six Sigma implementation at Ericsson is described in Paper B 
of this thesis. 

SKF
According to SKF (2007), the company was founded in 1907. The SKF Group is 
the leading global supplier of products, solutions and services in the area 
comprising rolling bearings, seals, mechatronics, services and lubrication systems. 
The Group’s service offer also includes technical support, maintenance services, 
condition monitoring and training. The company employs over 40,000 people in 
120 production sites around the world. Today the SKF business is organized
into three divisions; Industrial, Automotive and Service. Each division serves a
global market, focusing on its specific customer segments. The Six Sigma
implementation at SKF is described in Paper B of this thesis. 

Siemens
Siemens Industrial Turbomachinery AB (SIT AB) in Finspång, Sweden, is a part of
Siemens AG, one of the world-leaders in power supply, transmission, and 
distribution. Siemens AG employs 475 000 people in 190 countries world-wide 
with an annual turnover of 87 000 M€ (2006). The local company in Finspång has a 
history of making turbines for approximately a century under the names of: 
Svenska Turbinaktiebolaget Ljungström, STAL Laval, ASEA STAL, ABB STAL, 
Alstom Power, and since 2003, Siemens. The company delivers gas turbines, steam



turbines, turn-key power plants, service and components for heat and power 
production. The facility in Finspång employs some 2 200 people with a annual 
turnover of 650 M€.

The local company in Finspång has a long history of quality work. In the seventies
and the eighties – under the names of ASEA and ABB – there were quality circles 
and the famous T50 program (Bergman and Klefsjö, 2003). In the beginning of the 
nineties the company started several initiatives to work with processes, initially
under the name of BPR, i.e. Business Process Reengineering. The Six Sigma
program in Finspång was started by Alstom in 2001. It was a top down approach 
but the deployment was limited under Alstom because of three main reasons 
(Cronemyr, 2007): (i) there was no by-in from the management, which left the GBs 
and BBs to invent their own projects, (ii) Most of the BBs worked part time with 
Six Sigma resulting in half of all projects left uncompleted, and (iii) there was no 
infrastructure of Six Sigma.

When Siemens took over in 2003, the Six Sigma program was restarted with more 
management involvement. Since then a total of some 100 Black Belts and Green 
Belts have been trained. Approximately 200 projects have been launched, of which 
60 have been completed. The major participants in the Six Sigma program in 
Finspång have been the Gas Turbine Division and the Service Division. In the 
Service Division the Six Sigma program was integrated with process management 
and run by the management team while the program in the Gas Turbine Division 
was run as separate initiative. For more detailed information; see Cronemyr (2007). 
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Appendix 3 

Questionnaire used in Study 3 (In Swedish) 





Hur påverkar företagets arbete med Six Sigma 
dig och din arbetssituation?

Luleå 7 maj, 2007 

Hej!

Läs detta innan du fyller i enkäten.
Den här enkäten genomförs på Volvo Cars i Sverige och är en del av ett större projekt där 
erfarenheter av arbete med Six Sigma studeras. Jag som genomför undersökningen heter 
Karin Schön och jag jobbar på Avdelningen för kvalitets- & miljöledning på Luleå tekniska
universitet.  Artur Grzebowski, Corporate 6-Sigma Analyst på Volvo, har granskat och stödjer 
enkäten.

Syftet med enkäten är att undersöka om, och i så fall hur, Six Sigma har påverkat dig som
anställd och din arbetssituation. Jag ber dig att besvara enkäten oavsett om du varit inblandad 
i Six Sigma-arbetet eller inte. 

Jag inser att du har mycket annat att göra och att tiden är knapp, men för att resultaten från 
denna undersökning ska bli trovärdiga är det av högsta vikt för mig att du fyller i enkäten, och 
att du tar frågorna på största allvar. Jag hoppas att undersökningen kommer att gagna dig, 
Volvo och andra, både nuvarande och blivande, Six Sigma-företag. Dessutom kommer jag att 
lotta ut ett antal trisslotter bland alla som svarar på enkäten. 

Enkäten kommer att behandlas strikt konfidentiellt. Jag har numrerat enkäterna enbart för att 
kunna skicka ut påminnelser till dem som inte har svarat på enkäten samt för att kunna lotta ut 
trisslotter. Avsikten med enkäten är att få fram de sammanlagda resultaten och inte enskilda
individers svar. Redovisningen av svaren kommer att utformas så att det inte går att identifiera 
individuella personer. 

Instruktioner för enkätens ifyllande 
För varje fråga ska du kryssa endast ett alternativ om inte ytterligare instruktioner säger 
annat. Svarsalternativet vet ej kan även tolkas som kan, eller vill inte, ta ställning. I slutet av 
enkäten finns en öppen fråga där du är fri att kommentera vad du vill som rör undersökningen 
och frågorna i enkäten. 

Skicka din ifyllda enkät i det frankerade kuvertet till mig senast den 21 maj.

TACK på förhand för din medverkan!

Karin Schön 
Karin.Schon@ltu.se
Tel: 0920-491023 

 1 

mailto:Schon@ltu.se


 2 

Hur påverkar företagets arbete med Six Sigma dig och din arbetssituation? 

1. Är du  Man  Kvinna 

2. Ålder:  _____ år 

3. Vilket år blev du anställd på Volvo?   ____

4. Vilken utbildning har du? 
grundskola yrkesskola gymnasium   folkhögskola   högskola annan _________ 

5. Är du medveten om att Volvo arbetar med något som kallas för Six Sigma? 
 ja
 nej (du kan avsluta enkäten här, men det är ändå av största vikt att du lämnar in den)   

   
6. Min roll inom Six Sigma är/har varit

(sätt ett eller flera kryss och kryssa även om du 
inte längre har kvar den rollen) 

 Ingen roll (gå vidare till fråga 8) 
 Teamdeltagare 
 Green Belt 
 Black Belt 
 Master Black Belt
 Sponsor eller processägare 
 Medlem i ledningsgrupp  
 Annan:________________ 

7. Under vilket/vilka år har du deltagit i företagets arbete med Six Sigma? _______ 

Six Sigma på Volvo 
8. Hur ofta stöter du på Six Sigma på Volvo? 

 varje dag varje vecka  någon gång per månad  mindre än en gång per månad  aldrig 

9. Hur ofta kommer du i kontakt med Six Sigma i ditt eget arbete? 
 varje dag varje vecka  någon gång per månad  mindre än en gång per månad  aldrig 

10. Har du fått lyssna till någon presentation av ett Six Sigma-projekt? 
 nej, aldrig  Ja, en gång  Ja, flera gånger  

11. Tycker du att ledningen på Volvo har visat att Six Sigma är viktigt? 
 nej, inte alls    ja, i ord ja, i ord och handling  vet ej 

Hur påverkar Six Sigma dig personligen? 
12. Hur mycket tycker du att företagets arbete med Six Sigma har förändrat din 

arbetssituation? 
 ingenting (gå till fråga 32)    lite  medel     ganska mycket     väldigt mycket  vet ej 
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Trivsel
13. Jag tycker att Six Sigma har bidragit till att mina arbetsuppgifter känns 

 betydligt tristare något tristare oförändrade något roligare betydligt roligare  vet ej 

14. Jag tycker att Six Sigma har bidragit till att jag jobbar (i tid) 
 betydligt mer något mer oförändrat  något mindre betydligt mindre  vet ej 

15. Jag tycker att Six Sigma har bidragit till att min balans mellan arbete och fritid är 
 betydligt sämre något sämre oförändrad  något bättre betydligt bättre  vet ej 

16. Jag tycker att Six Sigma har bidragit till att jag stressar 
 betydligt mer något mer oförändrat  något mindre betydligt mindre  vet ej 

17. Jag tycker att Six Sigma har bidragit till att jag får uppmärksamhet från ledningen 
 betydligt mindre  något mindre  oförändrat något mer betydligt mer  vet ej 

18. Jag tycker att Six Sigma har bidragit till att jag trivs på jobbet 
 betydligt sämre något sämre oförändrat  något bättre betydligt bättre  vet ej 

Inflytande
19. Jag tycker att Six Sigma har bidragit till att mitt inflytande över mina arbetsuppgifter 

är
 betydligt mindre  något mindre  oförändrat något större betydligt större  vet ej 

20. Jag tycker att Six Sigma har bidragit till att mitt inflytande över mina arbetstider är 
 betydligt mindre  något mindre  oförändrat något större betydligt större  vet ej 

21. Jag tycker att Six Sigma har bidragit till att mitt inflytande över min lön är 
 betydligt mindre  något mindre  oförändrat något större betydligt större  vet ej 

Samarbete och gemenskap 
22. Jag tycker att Six Sigma har bidragit till att mitt förhållande till min chef är 

 betydligt sämre något sämre oförändrat  något bättre betydligt bättre  vet ej 

23. Jag tycker att Six Sigma har bidragit till att jag samarbetar med mina kollegor 
 betydligt mindre  något mindre  oförändrat något mer betydligt mer  vet ej 

24. Jag tycker att Six Sigma har bidragit till att gemenskapen på min arbetsplats är 
 betydligt sämre något sämre oförändrad  något bättre betydligt bättre  vet ej 

Utveckling
25. Jag tycker att Six Sigma har bidragit till att mina arbetsuppgifter känns 

 betydligt svårare något svårare oförändrade något lättare betydligt lättare  vet ej 

26. Jag tycker att Six Sigma har bidragit till att jag lär mig nya saker 
mycket mer sällan mer sällan oförändrat  oftare mycket oftare  vet ej 

27. Jag tycker att Six Sigma har bidragit till att jag får nya ansvarsområden 
mycket mer sällan mer sällan oförändrat  oftare mycket oftare  vet ej 

28. Jag tycker att Six Sigma har bidragit till att jag tar ansvar 
 betydligt mindre  något mindre  oförändrat något mer betydligt mer  vet ej 
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29. Jag tycker att Six Sigma har bidragit till att min lön har blivit 
 betydligt sämre något sämre oförändrad  något bättre betydligt bättre  vet ej 

30. Jag tycker att Six Sigma har bidragit till att jag ser resultatet av mitt arbete
 betydligt svårare något svårare oförändrat  något lättare betydligt lättare  vet ej 

31. Jag tycker att Six Sigma har bidragit till jag utvecklas i min yrkesroll 
 betydligt mindre  något mindre  oförändrat något mer betydligt mer  vet ej 

Hur påverkar Six Sigma ditt företag? 
32. Jag tycker att Six Sigma har bidragit till att arbetet på företaget går 

 betydligt trögare något trögare oförändrat  något lättare betydligt lättare  vet ej 

33. Jag tycker att Six Sigma har bidragit till att kommunikationen mellan anställda är 
 betydligt sämre något sämre oförändrad  något bättre betydligt bättre  vet ej 

34. Jag tycker att Six Sigma har bidragit till att företagets övergripande resultat är 
 betydligt sämre något sämre oförändrade något bättre betydligt bättre  vet ej 

35. Jag tycker att Six Sigma har bidragit till att kundernas nöjdhet är 
 betydligt sämre något sämre oförändrad  något bättre betydligt bättre  vet ej 

Totalbedömning
36. Min totalbedömning av Six Sigma på Volvo är 

 mycket negativ negativ neutral positiv mycket positiv  vet ej 

Har Du ytterligare synpunkter angående arbetet med Six Sigma eller undersökningen och dess 
frågor så skriv dem gärna här eller på separat ark. 
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________

Än en gång: Tack för hjälpen! 






