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Abstract 
Lean has become a widespread concept within various industries. It originates from the production 
system at Toyota and focuses on maximizing customer value and eliminating waste. It has been 
adopted throughout industries as a consequence of stiffening competition and higher customer 
demands. From Toyota, the concept spread to other car manufacturers and then further to other 
manufacturing industries. In recent years, the Lean concept has spread to more intangible settings, 
initially to service functions within the manufacturing companies and later to pure service oriented 
industries such as healthcare, banking, and insurance. Most recently, the concept has been adopted 
in IT businesses as a mean to gain competitive advantage. A lot of research on the Lean concept has 
been concerned with issues such as implementation and the operational application of the concept. 
Even though the purpose of the concept is to increase the operational performance and to deliver 
high customer value, little emphasis has been put on research related to performance measurement 
in a Lean service setting. While some research regarding modern performance measurement 
frameworks exists, a weak link is identified between the two research areas (Lean and Performance 
measurement).  
 
This study has focused on the specific IT service setting at Company X and their Lean initiative. The 
purpose of this study is to complement Company X’s Lean initiative with recommendations related to 
an area currently not emphasized by Company X, measuring performance improvements due to their 
Lean efforts. Company X is especially interested in the linkage between operational improvements 
and the financial outcomes. This study employs a holistic view in order to gain a wide understanding 
of the organizational context and the business in general. It has been paramount for this study to 
understand the organizational setting, the theoretical concepts, and the interplay between them.  
 
As a mean of fulfilling the purpose, the case study methodology has been employed throughout this 
study. The research was initially defined by its objectives and delimitations. Interviews, observations, 
and a content analysis contributed to the overall organizational knowledge which was deemed 
crucial for the end result. The organizational knowledge together with the understanding of the 
theoretical concepts and the exploratory benchmark study has been the basis for the analysis and 
recommendations.  
 

The study has rendered in recommendations regarding how measurement activities should be 
designed and employed in Company X’s Lean setting. This study suggests that a limited focus should 
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be put on general measuring activities in Company X. More specifically, little focus should be put on 
attempting to determine a correlation or linkage between the operational improvements and 
financial outcomes. The study further suggests a separation of the organizational KPIs into steering 
(operational) KPIs and monitoring (financial) KPIs. This is suggested in order to have operations steer 
the organizational performance as well as cement the Lean concept within the organization. Overall, 
a focus should be put on measuring processes rather than financial data. 
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1. Introduction 
This chapter provides a problem background of the study and a presentation of the academic interest 
as well as the interest from the focal company. These interests are summarized into three explicit 
research questions that guide this study. The chapter also contains a presentation of the focal 
company. The chapter concludes by presenting the delimitations of the study and an overview of the 
report structure. 

1.1 Problem background 
In 2009, Company X launched its Lean initiative as a mean of making the operations more effective 
and to present it as a value proposition towards customers. Harmon, Hensel and Lukes (2006) have 
acknowledged that service businesses worldwide are seeking to enhance their productivity due to 
fiercer competition, increasingly demanding customers, high labor costs, and even decreasing growth 
rate in some business. The principles of Lean service, the evolvement of Lean manufacturing into 
service industries, have been deemed suitable for coping with the factors mentioned above (Holm & 
Åhlström, 2008). The underlying purpose of Company X’s Lean initiative, increased effectiveness and 
value creation for their customers, is supported by Holm & Åhlström (2008) and Hines, Holweg and 
Rich (2004) who mention that these two reasons are adequate reasons why firms adopt the Lean 
concept. During the initial phases of the implementation, Company X has encountered a number of 
problems when adapting the Lean concept to the specific culture and processes of Company X. Two 
of these problems are: (1) Motivating the employees to embrace a Lean way of thinking and (2) to 
justify the investments that the Lean implementation entails. These problems can be mitigated by 
employing effective and adequate performance measurement systems (Neely, Richards, Mills, Platts, 
& Bourne, 1997). On a conceptual level, the problem underpinning this study is the lack of research 
on performance measurement in a Lean service context (Holm & Åhlström, 2008). This study aims to 
contribute to the existing body of knowledge by providing a case study report in a setting where 
limited research has previously been conducted. 

1.2 Purpose of study and research questions 
This thesis aims to complement Company X’s Lean initiative by providing recommendations related 
to measuring the improvements induced by their internal Lean initiative. This thesis aims to render in 
recommendations related to how to measure and evaluate the Lean implementation in Company X. 
The recommendations will include general suggestions on what to measure and how to design 
adequate performance measures. It is essential that the measures comprised by the 
recommendations are relevant for the Lean initiative, i.e. the measures have to depict what the Lean 
initiative aims to accomplish and the strategic decisions made by Company X. This notion is strongly 
supported by Bhasin (2008) who is critical of traditional performance measurement systems. In 
addition to the fact that the measures have to be relevant for the Lean initiative, they also have to 
depict the actual performance of the operations (Neely et al., 1997; Office of Government 
Commerce, 2007a). The issue concerned with the question ‘how to measure?’ is also relevant since 
measuring service operations in general and IT-operations in particular is a more complex process 
than measuring more homogenous manufacturing processes (Harmon et al., 2006). Another issue is 
concerned with questions such as: ‘what existing processes can facilitate the extraction of relevant 
metrics?’ and ‘who should be doing the measuring?’. To answer these issues, this study utilizes 
several research questions which are stipulated below. 
 
To understand the contextual aspect, the first research question explores the specific Lean 
conditions in IT services. 
 

1. How do the characteristics of IT services affect the use of Lean and measurement systems?  
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To address the use and suitability of different performance measurement systems, the second and 
third research questions are characterized by a more practical perspective. 
 

2. How can business and operational performance be measured in a Lean context? 
3. What performance measurement framework is suitable in the Lean context? 

 
Together, the research questions help frame the study by exploring the applicability of Lean concepts 
and associated performance measurement systems. 
 
The authors of this report, in compliance with Company X, have recognized the importance that all 
recommendations made in this report is externally validated in order to impose credibility to the 
results. This is made by basing the results on scientific research papers and scientifically 
acknowledged research methods. The importance for academic validity supports the vast amount of 
literature reviewed and presented in this study. The need for academically validated results supports 
the involvement of academically oriented authors. In addition to the case specific contribution, this 
thesis also aims to contribute to existing academic knowledge by basing the recommendations on 
academic literature, and acknowledging the extent of generalizability of the findings. The specific 
knowledge this thesis aims to contribute to concerns the evaluation of IT service processes subjected 
to Lean improvements and how they can be related to overall strategic objectives. The scarce 
published material related to measuring performance in the Lean literature highlights the need of 
this study. This lack of emphasis on measuring performance in the Lean literature has been 
recognized by Forsberg & Saukkoriipi (2007) and Holm & Åhlström (2008).  

1.3 Company X 
Company X is an IT service company in Europe providing IT and product engineering services. They 
provide highly specialized IT solutions and services along with solid technology platforms. Company X 
offers services and solutions in the following three categories; (1) industry and enterprise solutions, 
(2) managed services and (3) product engineering. Today, Company X is serving multiple types of 
customers active in industries ranging from forestry to finance. Their customers are active within the 
following business segments. 
 

• Telecom and media 
• Finance 
• Industry sectors 

- Automotive 
- Energy 
- Forest 
- Healthcare and welfare 
- Manufacturing 
- Logistics 
- Public 
- Retail 
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1.4 Delimitations 
This master thesis is based on a case study of a company active within IT services. The range of IT 
services in this company can be described as a three layer pyramid where the bottom layer consists 
of maintenance of various types of hardware, the middle layer implies support and maintenance of 
different operating systems, and the top layer in which this thesis is focused, consists of application 
management. Application management refers to the support and administration of specific 
applications and software. According to Company X, Application Management (AM) consists of 
maintenance, incremental development, and optimization of applications. This thesis will mainly 
focus on maintenance processes and their surroundings. AM within Company X is executed on a 
number of different platforms and through multiple contracts. The generic organization of the 
Application Service Management (ASM) operation is divided into three hierarchical levels (see Figure 
1) where each has a counterpart at the customer. The two top levels are associated with 
management control on both strategic and tactical levels. This thesis is focused on the bottom level 
where the operational activities are taking place. More specifically, the unit of analysis in this project 
is the processes where incidents are mainly addressed; incident management and problem 
management (see paragraph 4.4 ASM processes).These two processes are often referred to as front-
end support processes since they act as the first stops behind the Single Point Of Contact (SPOC) 
interface (see Figure 1) (Lahtela, Jäntti, & Kaukola, 2010). 
 
There are several aspects of a Lean implementation that could be subjected to evaluation and 
measuring, for example employee attitudes or the use of Lean techniques (Angelis, Conti, Cooper, & 
Gill, 2011; Holm & Åhlström, 2008). This thesis will specifically focus on measurements related to 
operational activities and how measurement activities on an organizational level should be designed. 
 
In this thesis the processes and systems will be studied, with minor emphasis on the individual’s 
impact on the performance. Since this thesis is performed as a case study, the goal being to focus on 
a specific company’s internal processes, industrial parameters are of minor importance. The external 
factors affecting the processes will be taken into consideration, factors such as corporate culture and 
strategic decisions. According to these delimitations this thesis will mainly embrace a functional level 
approach. This delimitation has been deemed appropriate due to practical implications and time 
constraints. This delimitation presents a possibility for further research since the commonly accepted 
view among scholars is that adequate performance measures have to focus on multiple factors in 
addition to the internal processes (Bhasin, 2008).  
 

 
Figure 1. The organizational structure in the delivery of IT support at Company X. 
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1.5 Report structure 
This report is structured to facilitate the reader’s understanding of the purpose and content of this 
study. The structure is also designed to depict the actual research process. Chapter 1 introduces this 
study by first presenting a problem background and a brief presentation of the company subjected to 
this study. The problem background presents the underlying interest of this study, both from an 
empirical and a conceptual perspective. Further, the purpose of the study is presented together with 
the explicit research questions. In chapter 2, the methodology that was adopted throughout this 
study is presented. The specific data collection methods are presented and discussed. The chapter 
concludes with a reflection and discussion regarding the overall quality of the study. The 
methodology chapter precedes the theoretical framework since the case study methodology was a 
prerequisite. In early meetings with company representatives it was determined that the case study 
methodology would be most suitable in order to fulfill the purpose of the study. The methodology 
defines the scope and role of the literature review (Figure 2). Chapter 3 presents the academic body 
of knowledge which this study relies on. The chapter presents a literature review covering the 
relevant concepts underpinning this study. These concepts include Lean theory and Performance 
Measurement theory. The fourth chapter describes the case at Company X, it provides the reader 
with understanding on how the ASM process and the Lean concept are operationalized in the daily 
work at Company X. This chapter acts as an empirical foundation for the analysis and discussion. It 
also presents the findings from the benchmark studies conducted at Toyota and AstraZeneca. In 
Chapter 5, the operations and Lean efforts at Company X are discussed on the basis of the empirical 
setting presented in Chapter 4. The ASM operations as well as the operations on an aggregated level 
are discussed from a performance measurement perspective and a Lean perspective. Chapter 6 
concludes this report by summarizing the results and providing recommendations to the company. 
The chapter also contains a discussion regarding future research, limitations, and the contribution of 
this study on both a conceptual and empirical level. 
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2 Methodology 

2.1 Research approach 
A research paradigm is “a framework that guides how scientific research should be conducted, based 
on people’s philosophies and their assumptions about the world and the nature of knowledge” (Collis 
& Hussey, 2009, p.55). There are two main research paradigms that each can be depicted as an 
extreme of a continuum. These two paradigms are positivism and interpretivism.  
 
Positivism is associated with scientific quantitative research methods and the use of strict and 
objective measures. Positivism is based on the assumption that the reality under study is 
independent of the people it contains; hence the actual study will not affect the studied 
phenomenon/object. Methods associated with the positivist paradigm are for example; experimental 
studies, structured questionnaires, and analysis of secondary data. The positivist studies assume 
deductive research reasoning which implies that hypotheses and theoretical structures are designed 
and tested against empirical observations and findings (Burns & Burns, 2008; Collis & Hussey, 2009). 
This approach has been widely employed in social science in general and in organizational research in 
particulari(Lee,1991). 
 
Interpretivism emerged as a criticism towards the generally applicable positivist research paradigm. 
Positivism was mainly used within the natural sciences but was perceived as inadequate when 
performing research within the social sciences (Bryman & Bell, 2007). Some of the criticism directed 
towards the positivist research paradigm included that it is impossible to detach people from the 
contexts in which they are located and that an extremely structured research design entails 
constraints on the results of the research and relevant aspects of the study might be overlooked 
(Collis & Hussey, 2009). The interpretivist research paradigm is characterized by researchers 
becoming fully involved and that they affect the phenomena under study. Methods that are usually 
linked to interpretivism are ethnography, depth interviews and participant observations (Burns & 
Burns, 2008). 

2.1.1 Thesis approach 
Business research and research in similar areas of interest have traditionally been characterized by 
employing the approach and methods related to the positivist paradigm. Studies have primarily 
included methods like index numbers, structured interviews, and quality control. However, since the 
middle of the 20th century the interpretivist paradigm has become more evident in social science 
research. Methods such as case studies, unstructured interviews, participant observations, and focus 
groups have earned greater attention. This has rendered in that researchers employ a mixture of the 
two paradigms (Burns & Burns, 2008). This mixture of paradigms, described by Burns and Burns, is 
also supported by Lee (1991). By describing the two paradigms as extremes of a continuum, Collis 
and Hussey (2009) also insinuates the notion that a research can adopt a blend of the two.  
 
Due to the complexity and the dual purpose of this thesis project, a mixture of research methods 
associated to both research paradigms have been adopted throughout the research process. The 
complexity of the thesis project consists in the fact that the study requires understanding of the 
organization and its processes. The purpose of delivering a useful and applicable product to Company 
X requires the results of the project to be quantitative and objective. To contribute to the existing 

In this chapter the methodology of the thesis is presented in detail. Methodology is “an approach to 
the process of the research encompassing a body of methods.” (Collis & Hussey, 2009).  This chapter 
of the report also contains a discussion on the mixture of different research paradigms surrounding 
this master thesis. The methods employed for collecting the data are presented in order to enable 
replication of the study. Additionally a concluding discussion on the quality of the research is 
presented with regard to for example credibility, validity and transferability/generalizability. 
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academic knowledge, the study has to exhibit a high extent of reliability in order for it to be 
replicable. These necessities advocate the employment of the positivist paradigm (Yin, 2009). The 
positivist research approach has been acknowledged throughout this study since the method of 
applying natural science methods in social science is the only way for social science research to 
match the stringent requirements of natural science research. These requirements include 
explanation, prediction and control (Lee, 1991). In order to fulfill the objective to extract adequate 
metrics and develop a functional measuring tool, an understanding of the organization and its 
processes is a necessity. This understanding is obtained through methods related to the interpretivist 
paradigm. These methods are often associated with high validity, which is sought after since the 
measuring tool will be applied into Company X’s work of evaluating their Lean initiative, and also 
when deciding and prioritizing between different Lean improvements. Methods related to 
interpretivism tend to allow the results to be generalized, from the setting of the study to other 
similar settings. This is beneficial in this case since the study is focusing on a limited part of the 
company’s operations. Due to the common culture within Company X, the rest of the company can 
to some extent be seen as similar settings. The methodology employed in this study is predominantly 
characterized by interpretivism due to the intangibility of service operations. The notion that service 
operations are intangible in its nature is supported by for instance Portioli-Staudacher (2010) and 
Stauss & Weinlich (1997). 

2.2 Research quality 
The quality of this study can be evaluated from different aspects. This section addresses issues such 
as credibility and trustworthiness. This section presents a discussion on the quality and relevance of 
the research methods employed in this study. 
 
Credibility is composed by two aspects; reliability and validity. Reliability refers to the absence of 
differences in the results if the research was repeated and validity is the extent to which the research 
findings accurately reflect the phenomena under study. A common characteristic of a study is that it 
exhibits either a high level of reliability and a low level of validity or vice versa (Bryman & Bell, 2007). 
According to Collis and Hussey, an interpretivist study does not have to exhibit the same level of 
reliability as a positivist study when referring to the positivist definition of reliability. An interpretivist 
study is more concerned with the authenticity of the findings which relates to establishing protocols 
and procedures. In an interpretivist study, great emphasis is also put on whether observations and 
interpretations can be explained and understood (Collis & Hussey, 2009). 
 
The validity of the study can be compromised if the research process is characterized by faulty 
research procedures, poor samples and inaccurate or misleading measurement. The purpose of an 
interpretivist study, in contrast to a positivist study, is to capture multiple contextual factors and to 
gain understanding of a wide range of aspects underpinning the phenomena under study. This 
implies that an interpretivist study should aim for a high level of both face validity and construct 
validity. The validity of this study has been partly ensured through a variety of approaches adopted 
during the course of the project. First, the authors have physically been present on the work site 
throughout the entire project in order to capture the nuances of the phenomena. Second, the 
organizational knowledge that has been paramount for the success of this study has been obtained 
through triangulation, i.e. multiple sources have been used to acquire the organizational knowledge 
(see Figure 2). This approach is supported by Collis and Hussey (2009). 
 
Reliability and validity are criteria originally used to assess the quality of quantitative studies. Authors 
have expressed concerns about their applicability in qualitative studies. Alternative criteria for 
assessing qualitative studies are ‘trustworthiness’ and ‘authenticity’ (Bryman & Bell, 2007). 
Trustworthiness is composed by four criteria: 
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• Credibility. This criterion refers to ensuring that the research is conducted in alignment with 
good practice and ensuring that the findings are reviewed by the people under study to 
guarantee that the researcher has understood the phenomena under study correctly. 

• Transferability. Since qualitative studies are characterized by depth rather than breadth and 
tend to focus on contextual factors, an empirical issue is whether the findings will be valid in 
some other context. Qualitative researchers should produce an extensive description of the 
details of the phenomena under study to enable others to assess the transferability of the 
findings. 

• Dependability. This criterion relates to reliability in quantitative research. The criterion aims 
to ensure that complete records are kept of all phases of the research process.  

• Confirmability. This criterion is concerned with ensuring that the researcher has not 
deliberately allowed personal values and theoretical directions to influence the research and 
its findings. It has to be acknowledged that complete objectivity is impossible to achieve in 
business research. 

 
Authenticity is concerned with for instance whether the research is conducted in a fair manner, i.e. 
have different viewpoints among members in the studied context been acknowledged? The 
authenticity criteria has not been widely recognized in business research (Bryman & Bell, 2007) 
 
Throughout the process of this project, the authors have aspired to achieve a high research quality. 
This is further addressed in the presentation of each research method. 

2.3 Research methods 
The methods and strategy that have been adopted to perform this study are all inherent parts of the 
case study methodology. The case study methodology has been deemed suitable when the goal is to 
study a single phenomenon in its natural setting and gain in-depth knowledge. Yin (2009) poses three 
conditions to assess whether a case study methodology is suitable or not. He claims that the case 
study methodology is suitable when:  

• The form of the research question is “how?” or “why?”. 
• No control of the phenomenon/setting is required. 
• The study focuses on contemporary events 

All of these prerequisites are in line with the purpose of this research project and hence justifies the 
use of a case study methodology. Due to the purpose of this thesis, the research adopts a fusion 
between an analytical and predictive case study. An analytical case study aims to go beyond 
describing a phenomenon and instead explore the ‘cause-and-effect’ relations. A case study 
characterized as predictive is intended to act as a continuation of the analytical case study by 
obtaining results that can be applicable to similar situations. A case study allows the researcher to 
utilize both qualitative and quantitative methods. However, worth considering regarding case studies 
is the fact that the complexity of such a study entails difficulties. These can emerge as a result of the 
phenomenon not being studied in its context; researchers might fail to acknowledge a holistic 
approach to their study. The phenomenon is affected by its social surroundings as well as its own 
history and future (Collis & Hussey, 2009). Yin (2009) also supports the use of case study research 
when the aim is to study organizational and managerial processes. He also emphasizes that the 
methodology allows the researchers to obtain a holistic approach and gain in-depth knowledge.  

2.3.1 Research process 
This master thesis project was carried out according to the coarse process diagram depicted in Figure 
2. The writing of the report commenced at day one and lasted during the entire project. This was a 
beneficial strategy in order to assure that all relevant facts were included in the report. To be able to 
meet the requirements from Company X, the first stage was to formulate the objectives and 
delimitations of the project. It was important that these were aligned in order to deliver a 
customized and adequate end result to Company X. It was also important that both the delimitations 
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and the objectives were realistic and achievable. Before continuing with the project, the first stage 
was approved by Company X. When the objective and delimitations had been formulated, a wide 
literature review was initiated in order to acquire relevant knowledge about theoretical models and 
concepts. Simultaneously, a three-part process was initiated to acquire the organizational knowledge 
that was necessary to be able to analyze the data and hence deliver a useful and case relevant end 
solution. This three-part process comprised a content analysis, interviews (semi-structured and a 
survey) and first-hand observations. In addition to the organizational knowledge and the literature 
review, the recommendations presented in this report are also dependent on results and conclusions 
drawn from two benchmarking studies conducted during this thesis project. The activities rendering 
in the recommendations have been dependent on each other. For instance, if interesting issues have 
been discussed during interviews at Company X or during the benchmark studies, these issues have 
later on been researched in the literature in order to build a solid foundation for the 
recommendations to rely on. The recommendations address issues related to internal KPIs, relevant 
measurements, etc. 
  

 
Figure 2. Project process diagram. 

 
In Figure 3, the interaction between the different phases (observations, interviews, and survey) of 
data collection is presented. 
  

 
Figure 3. Interaction between observations, interviews and survey. 
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2.3.2 Data collection 
In order to deliver relevant and tangible results from this research, data have had to be obtained and 
analyzed. Both primary and secondary data were collected during the study. The primary data was 
mainly collected through interviews and observations. The secondary data was obtained through 
literature and company records. The primary data has provided the authors with Company X specific 
knowledge while the secondary data has supplied knowledge regarding theoretical concepts and 
general knowledge about Company X as an organization. The methods used in this study cover the 
entire range between qualitative and quantitative methods. No one method has been used in an 
isolated manner to collect certain knowledge; instead they have all complemented each other to 
gain greater understanding. Academically accepted research methods have been used throughout 
this study to ensure a high level of credibility. 

Literature review 
Burns and Burns (2008) describe the literature review as a secondary data search through which the 
researcher identifies and analyses relevant literature. Collis and Hussey (2009) also support that 
claim but they also emphasize that the review should be performed in a critical manner. The 
literature search within this thesis project has covered numerous types of sources, such as journal 
articles, books, conference papers, reports, and company papers. The sources have been located 
through online databases (e.g. Emerald, Scopus, SpringerLink, ScienceDirect, Google Scholar etc.), 
libraries, and corporate websites. The books have mainly been utilized in order to grasp the overall 
and generally accepted concepts linked to the research while the articles from scientific journals and 
conference papers have provided more current knowledge. Key words used in the literature search 
include; Lean, Lean services, Lean IT, performance measurement, measuring Lean, etc. Each source 
has been prioritized and reviewed based on its relevance to the key words and the significance of the 
Journal within this specific field of research. The purpose of the literature review was to gain in-
depth knowledge about the concepts, principles, tools, and different aspects of measuring Lean 
initiatives within IT service settings. The literature review also aims to identify a research gap that 
underpins the research questions (Collis & Hussey, 2009). To support the relevance of this literature 
review, contributions from commonly accepted authors have been acknowledged (Marr & Schiuma, 
2003). 

Interviews 
Interviews are a vital source of information in a case study since they aim to record what people 
think, feel and do. Interviews can be categorized into structured, semi-structured, and unstructured. 
Under a positivist research paradigm interviews are structured and aim to collect quantitative data. 
Under an interpretive research paradigm interviews are often unstructured or semi-structured and 
are concerned with collecting data regarding attitudes, feelings, opinions etc. Collecting data through 
interviews can be performed with both individuals and groups (Collis & Hussey, 2009; Yin, 2009).  
 
The interviews in this study have mainly been semi-structured since this method was deemed most 
suitable with regard to the purpose of the interviews. The purpose was to acquire knowledge about 
Company X in general and about operational processes in particular and how employees experience 
the process in the everyday work. The goal of the interviews was to have the interviewees surface 
new relevant information that was not previously known to the authors. This approach to semi-
structured interviews is supported by Collis and Hussey (2009). Interviews were conducted with 
employees with extensive knowledge about the internal processes as well as with people involved in 
the Lean initiative. During the interviews with the operational employees, the goal was to acquire 
knowledge regarding how the everyday operation is conducted and how their work efforts are 
measured today. The interviews were conducted with employees on different hierarchical levels in 
order to ensure the collection of reliable data and to obtain a complete picture of the processes 
within the department this study is focused on. This approach contributes to the authenticity of this 
study (Bryman & Bell, 2007). The interviews with the people involved in the Lean initiative aimed to 



10 
 

gain knowledge about how Company X has adopted the Lean concept to fit the organization, 
including what Lean techniques that are employed and the goal of the Lean initiative. The individuals 
approached with an interview request were chosen due to their knowledge of specific internal 
operations or due to their involvement in Company X’s Lean initiative. The aim of the process of 
sending interview requests was to obtain knowledge from a wide range of organizational functions. A 
possible inherent limitation with the data gathered from interviews is the fact that people who are 
dissatisfied are more likely to accept the request since it provides them with the opportunity to 
express their opinion. Due to the heterogeneity and intangibility of services (e.g. Harmon et al. 
(2006), Holm & Åhlström (2008) and Portioli-Staudacher (2010)), there is a risk that data extracted 
from interviews may be subjected to a higher risk of getting influenced by the interviewees own 
perspectives, as opposed to interviews within a manufacturing context. 
 
All interviews conducted during this study have been based on a questionnaire with a set of main 
topics but with limited number of specified questions, see Appendix A. All interviews have been 
recorded and transcribed in order to ensure the reliability/dependability of the study. The data has 
later been categorized in order to facilitate a structured data analysis. Throughout this report, the 
data acquired from interviews has served as a common knowledge base. Each interviewee’s 
participation is acknowledged in the references. Any quotes from the interviews are freely translated 
by the authors. 
 
Besides the interviews, conducted in a semi-structured manner, a survey was also conducted during 
the course of this thesis project. The purpose of the survey was to quantify specific findings from the 
semi-structured interviews. Multiple semi-structured interviews highlighted certain process 
inefficiencies. The survey was designed to examine the extent of these inefficiencies. The survey was 
sent to employees in Company X’s application maintenance organization and one reminder was sent 
out one week prior to the expiration date of the survey. The survey received 99 responses. One of 
these responses was missing a significant amount of data and was deemed unusable and hence 98 
responses were used for analysis. This corresponds to a response rate of 14.65%. Due to the 
relatively low response rate, the results of the survey are mainly used to support inefficiencies 
surfaced during the semi-structured interviews and observations. No conclusions will be drawn solely 
dependent on the outcome of the survey. This is partly due to the interpretivist approach adopted in 
this study. The relatively low response rate is not considered a problem since the survey does not 
aim to generalize to the population but only to gain additional insight. This notion is supported by 
Collis and Hussey (2009) who argue that this is the main purpose of a survey conducted in an 
interpretivist study. Even if the response rate is considered to be low by the authors, it should be 
compared to other survey based researches in operations management that exhibits a response rate 
of an average of 7.5% (Shah & Ward, 2007). As in the case of the semi-structured interviews, one 
possible inherent limitation with the survey is that it provides a forum for complaints which in turn 
can render in biased results. The survey is presented in Appendix B. 

Observations 
Observation is a data collection method that can be used in a laboratory or natural setting. Its 
purpose is to observe and record individuals’ activities and behavior. In business research, the most 
common type of observation is non-participative where the researcher records actions without being 
involved (Collis & Hussey, 2009). Collis and Hussey also emphasize a number of potential pitfalls 
when employing the observation method. One problem is that the researcher is not able to control 
variables in a natural setting. Another problem is that the observations may not render in accurate 
results due to the impact the researcher’s presence may have on the observed individuals. The 
results may also be highly influenced by the researcher’s own interpretation of the observed 
phenomenon and this interpretation may differ from the one made by a colleague. Yin (2009) 
specifies a number of strengths related to the employment of observations in case studies. The main 
strength is that they are performed in reality and that they record events in real time. Some of the 
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weaknesses of observation that Yin (2009) mentions are related to time consumption, selectivity and 
cost. 
 
The observations made in this study have been conducted in an early stage of the research process, 
in parallel with interviews and content analysis in order to gain organizational knowledge and 
understanding of the internal processes. The first observations that were conducted aimed to gain 
knowledge about the Lean initiative. These observations were conducted during an internal training 
session for future Lean coaches within Company X. These observations provided insight about how 
the Lean concept has been adopted in Company X and how it is communicated throughout the 
organization. The second round of observations aimed to gain insight in the early stages of the 
Application Management process. These observations were conducted at two different service desks 
where user problems and incidents are initially handled. The third round of observations aimed to 
acquire knowledge and insight about how the processes within service production are used. These 
observations also aimed to gain understanding about the interaction between the service desk and 
service production units. The final round of observations aimed to gain insight into the theoretical 
processes present in Company X. This was conducted by participating in a two day ASM training 
program. 

Content analysis 
A large part of the organizational understanding acquired during this study stems from internal 
sources such as internal websites, educational material, company presentations, and other 
documentation. These sources have provided firsthand information about the company and the 
specific Lean initiatives. At the same time, the sources are biased and do not contain any self-
criticism. The characteristics of these sources have required the authors to assume a critical 
approach when interpreting the content of the material. This is in alignment with a more 
interpretivist research approach which is the research paradigm that this study leans towards.   

Benchmark 
Even though Harmon, Hensel, and Lukes (2006) advocate the use of internal performance 
benchmarking for service companies, this has been deemed as an irrelevant source of information 
due to the immaturity of the Lean initiative at Company X where no best practices have emerged yet. 
Eccles (1991) argues that one of the disadvantages of internal benchmarking is that it confines to the 
internal culture and thus reduces the eye-opening effect. This study has employed a number of 
external benchmarking studies. The purpose of the benchmarking study is to identify any best 
practices (Cheney, 1998) on how to measure different Lean initiative’s effect on organizational 
performance. This is useful since it provides input from real live examples of measuring performance 
in a Lean service context. The benchmark study aids in answering the second research question.  
 
External benchmarking has the potential to provide a firm with completely new perspectives (Eccles, 
1991). The companies that were initially approached were selected on the basis of three criteria: (1) 
the company must have displayed an extensive commitment to the Lean concept in any of their 
service oriented functions, (2) The organization of the company must be large enough in order to 
relate the findings to the Company X organization and (3) the company has to be active on the 
Swedish market. This criterion was deemed important due to the contextual aspect of the findings. 
No IT service companies were used in the benchmark study since no IT service company, meeting the 
three criteria, was identified. In addition to the purpose of identifying any best practices, Cheney 
(1998) also mentions that a benefit of performing benchmark studies is to develop measures of 
productivity. By assessing internal operations in the light of any optimal standards, the organization 
tends to develop a better understanding of its strengths and weaknesses. The benchmarking studies 
performed in this project have mainly been concerned with comparing managerial principles and 
practices and the studies can therefore mainly be categorized as strategic benchmarking studies. 
Delpachitra and Beal (2002) argue that strategic benchmarking involves comparison of strategies, 
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management practices and organization’s structures. The benchmarking studies in this project have 
been conducted through semi-structured interviews with managerial staff in the benchmarked 
companies. The individuals chosen had a close connection to the administrative functions as well as 
the Lean initiative in their respective companies. This approach was deemed most useful since the 
benchmarking studies aimed to collect holistic information about the companies’ lean efforts and 
measuring operations. Each of the benchmarking studies has been accompanied by a written follow-
up interview. Any quotes from the benchmarking interviews are freely translated by the authors. The 
interview template for the benchmarking studies is presented in Appendix C. 
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3 Literature review  

3.1 Lean 
The literature review begins with a presentation of the Lean concept on an aggregated level in order 
to provide an understanding of the theoretical background underlying Company X’s strategic 
direction. 
 
The concept of ‘Lean’ is commonly connected to Lean production which in itself stems from the 
Toyota Production System (TPS). TPS was initiated by Taiichi Ohno through a series of experiments at 
the Toyota Motor Company (Shah & Ward, 2007). The inspiration to TPS sprouted when Toyota 
representatives visited automotive manufacturers in the U.S. back in 1950s. They especially noticed 
and were perplexed by two components of the manufacturing process; the vast amount of deficient 
products at the end of the assembly line, and the immense inventory. These observations and 
Ohno’s initiatives at Toyota are the reasons why TPS today represents the most recognized Lean 
system in the world. It acts as a role model for companies that strive towards developing competitive 
processes (Liker & Morgan, 2006; Modig & Åhlström, 2011; Womack, Jones, & Roos, 1990). The 
specific term ‘lean’ gained widespread attention when it was mentioned by Womack, Jones and Roos 
in their publication ‘The Machine That Changed the World’ from 1990. The book contains analyses 
and conclusions regarding their observations from their visits to the Toyota Motor Company’s 
factories in Japan. Their findings mainly contributed to assemble the many diverse principles 
employed at Toyota factories into one common concept (Karlsson & Åhlström, 1996; Womack et al., 
1990). However, the meaning of Lean is still lacking a generally accepted definition. Womack et al. 
(1990) emphasize four core principles of Lean; (1) team work, (2) communication, (3) effective 
utilization of resources and elimination of waste, and (4) continuous improvement. This suggests that 
they consider Lean as something beyond a set of managerial and operational tools, which is also 
supported by Liker and Morgan (2006). Lean can also be regarded as a set of management practices, 
techniques, and tools. This way of viewing Lean is based on a more practical approach and is 
supported by for instance Shah and Ward (2003) and Li et al. (2005). The unclear definition of Lean 
can also be rooted in a non-unified terminology, a lack of distinction between the system and its 
components, and due to the fact that the evolvement of Lean occurred over an extensive period of 
time (Holm & Åhlström, 2008; Pettersen, 2009; Shah & Ward, 2007). This split in the definition of 
Lean is also recognized by Angelis, Conti, Cooper, and Gill (2011). Another source of ambiguity could 
stem from the fact that a number of scholars have differing opinions regarding the goal of 
implementing Lean. Even though a majority emphasizes cost reduction and elimination of waste, 
some researchers prioritize other goals. For example, Womack et al. (1990) and Schonberger (1982) 
both emphasize the importance of quality improvement. Maximizing customer value is the 
fundamental purpose of implementing the Lean concept (Hurwitz & Demacopoulos, 2009). This 
entails that identifying the customer value is a paramount prerequisite to successfully adopt the Lean 
concept (Hines et al., 2004; Kollberg, Dahlgaard, & Brehmer, 2007). Hines et al. advocate an 
approach to Lean where the focus should shift from a mere waste reduction focus to a customer 
value focus. They argue that value is created either by the elimination of internal wastes or that 
additional features and services are offered to the customers.  
 

This chapter presents the findings of the literature review conducted in this master thesis project. 
First, an aggregated perspective of the Lean concept is presented. It is followed by sections that 
present Lean research more relevant for this study. The chapter concludes with an extensive 
presentation of multiple aspects of performance measurement. The chapter provides understanding 
of theoretical concepts and previously conducted research. 
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Two of the most prominent views on Lean are the ones presented by Womack et al. (1990) and Liker 
(2004). The summarized thoughts of Womack et al., presented in ‘The Machine That Changed the 
World’, include: 
 

• Lean is customer driven. 
• Teams are central in the operations and the organization is horizontally structured. 
• A high level of information flow is present between all stakeholders. 
• The production is focused on processes rather than on individual departments. 
• A high level of discipline is a necessity. 
• Production volumes should be stable while still offering flexibility. 

 
Womack and Jones (2003) distinguish between seven different types of waste. 

1. Mistakes which require rectification. 
2. Production of items no one wants. 
3. Processes and steps that are not actually needed. 
4. Movement of employees. 
5. Transport of goods without purpose. 
6. Groups of people in a downstream activity standing around waiting. 
7. Goods and services, which do not meet customer needs. 

 
After having studied the TPS during the 1980s and 1990s, Liker describes it as a four layered pyramid 
in the book ‘The Toyota Way’ (Liker, 2004). The pyramid is known as the 4P model (Figure 4). 
 

 
Figure 4. Liker’s 4P model 

 
The bottom level of Liker’s 4P model is called Philosophy and implies long-term management 
decisions even at the expense of short-term financial goals. The long-term thinking is also supported 
by Hacker and Doolen (2005) who emphasize long-term relationships with customers and suppliers. 
The next layer, Process, is characterized by different directives concerning waste elimination and 
include the use of pull systems to avoid over production, standardized tasks for continuous 
improvement, create process flow to surface problems, etc. The layer in the 4P model called People 
and Partners emphasizes the importance to respect, challenge, and grow the individuals connected 
to the organization. The top layer, Problem Solving, is concerned with continuous improvements and 
learning. This implies for example the importance of “Go and see for yourself” in order to understand 
the organization and to make rational decisions in consensus (Liker, 2004). 
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Although some unclarity is present to how Lean should be defined, most scholars and practitioners 
are in agreement regarding its fundamental principles. These principles and characteristics are 
presented in Table 1. 
 
Table 1. Grouping of commonly accepted Lean characteristics (Pettersen, 2009).  
Collective term Specific characteristics 
Just in Time practices Production leveling (heijunka) 

Pull systems (kanban) 
Takted production 
Process synchronization 

Resource reduction Small lot production 
Waste elimination 
Setup time reduction 
Lead time reduction 
Inventory reduction 

Human relations management 
(HRM) 

Team organization 
Cross training 
Employee involvement 

Improvement strategies Improvement circles 
Continuous improvement (kaizen) 
Root cause analysis (5 why) 

Defects control Autonomation (jidoka) 
Failure prevention (poka yoke) 
100% inspection 
Line stop (andon) 

Supply chain management Value stream mapping/flowcharting 
Supplier involvement 

Standardization Housekeeping (5S) 
Standardized work 
Visual control and management 

Scientific management Policy deployment (hoshin kanri) 
Time/Work studies 
Multi manning 
Work force reduction 
Layout adjustments 
Cellular manufacturing 

Bundled techniques Statistical quality control 
TPM/preventive maintenance 

 
The practical tools related to Lean operations aim to create effective and efficient processes. Some of 
the practical tools that are highlighted by scholars are mentioned below: 

• Value Stream Mapping (VSM) – VSM aims to identify waste and problems in the value stream 
by visualizing the entire production process, including the flow of both material and 
information. Using this tool implies adopting a holistic view of the production process, not 
focusing on the detailed level of the system (Pettersen, 2009; Singh, Garg, Sharma, & Grewal, 
2010). 

• Pull production/kanban/JIT – These terms are often used synonymously and all are designed 
to pull material down the value chain in order to create a smooth product flow adjusted to 
customer demand (Shah & Ward, 2007). 
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• 5S – Five S is a method for organizing the workspace rooted in five Japanese words all 
starting with the letter “s”. The words explain how to organize and maintain an effective and 
efficient workspace. The five words translated into English are: Sorting, Stabilizing, Sweeping, 
Standardizing, and Sustaining (Hacker & Doolen, 2005; Seddon, O’Donovan, & Zokaei, 2011).  

• Root cause analysis – This tool is employed with the purpose to improve existing practices 
and eliminate deficiencies. One practical use of this tool is to ask the five ‘why’s’. This is done 
when a problem has surfaced and by asking ‘why?’ five times the root cause is supposed to 
be revealed (Holm & Åhlström, 2008; Pettersen, 2009).  

 
When the Lean concept started to get recognized it was first applied within manufacturing and 
especially the automotive industry (Hines et al., 2004). It then continued to gain acceptance in other 
high volume production industries, such as white goods and electronic appliances manufacturing. 
Regardless of the industry, the Lean implementation has most often started in the internal 
production process, turning raw materials to finished products. A common development is that the 
Lean implementation is expanded to other parts of the value stream, such as suppliers and 
distributors. Finally, Lean is usually also implemented into the company’s administrative functions 
and product development (Portioli-Staudacher, 2010). These administrative tasks are highly service-
oriented and as a result strictly service oriented companies have begun to acknowledge the benefits 
of Lean (Liker & Morgan, 2006). Worth mentioning is that even if most academic papers on Lean and 
its industrial applicability present a positive approach and encourage the adoption of Lean, there are 
authors who are more uncertain about the general applicability of Lean. Factors such as high levels of 
demand uncertainty, changing economic conditions, high-mix, low-volume product portfolios, non-
repetitive tasks, and rigid organizational structures may hamper the adaptation to Lean or prevent 
companies to reap the full potential of Lean (Hacker & Doolen, 2005; Hines et al., 2004). Some of 
these characteristics are highly associated with service companies (Harmon et al., 2006; Liker & 
Morgan, 2006; Portioli-Staudacher, 2010). 

3.2 Lean service 
After having reviewed literature on Lean on an aggregated level, the following chapter explores Lean 
from a service perspective, which is more relevant to the context of the case company of this study. 
 
During the second part of the 20th century, service related professions became a more inherent part 
of society. This change was a corollary of the societal shift from an industrial to a more service 
oriented community. As a result, service related businesses have increased its relevance on GDP. In 
the European Union, approximately 49% of the total work force was employed within service related 
occupations in 1971. At the end of 1990s, this proportion had increased to 68%. The service sector 
within the European Union contributes three times more to the GDP than the industry sector 
(Portioli-Staudacher, 2010). According to Piercy and Rich (2009), services now constitute the majority 
employer and source of income for developed economies. They claim that services stands for 
approximately 75 % of GDP in the U.S. and the U.K. Due to this extensive growth of the service sector 
the competition has increased and companies have to strive in order to obtain or retain a 
competitive advantage. Allway and Corbett (2002) state that there are five overall challenges that 
service companies face which encourages Lean initiatives. The five challenges are; (1) Rising 
customer expectations implies new levels of perfection, increased agility, and a focus on customer 
convenience. (2) The need for scalability in for example finance and insurance companies is 
increasing the revenue pressures since it often comes with cost demands. (3) New niche companies, 
in for example the healthcare industry, are putting additional competitive pressure on the current 
industry actors. (4) In both the financial and insurance sectors the complexity of new product 
offerings entails an increase in expenses due to higher labor and technology costs. The last challenge 
mentioned by Allway and Corbett is (5) regulatory pressures. This is evident within asset 
management companies through regulations that define specific work processes. Multiple scholars 
and practitioners began recognizing the benefits of Lean implementation within manufacturing 
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industries and started to explore the possibility of employing it within service related industries 
(Aronsson, Abrahamsson, & Spens, 2011; Bhasin, 2008; Bowen & Youngdahl, 1998; Hanna, 2007). 
The service industry acknowledged the Lean concept since it mainly focuses on standardization, 
quality improvements, cost reduction, and efficiency (Hanna, 2007).  
 
Since Lean was originally developed within the automotive industry (Womack et al., 1990), which is 
mainly concerned with pure manufacturing principles, the applicability within service industries is 
not obvious (Holm & Åhlström, 2010). Holm and Åhlström (2010) argue that this could stem from 
both the lack of uniformity within services and the unclarity surrounding the concept of Lean. This 
unclarity is supported by Angelis et al. (2011). When implementing Lean into a service context there 
are differing views on how it should be practiced. Womack et al.’s (1990) study of the Japanese car 
manufacturer Toyota Motor Company, presented in their book ‘The Machine That Changed the 
World’, describes an enterprise working towards satisfying their customers’ needs while eliminating 
internal wastes. The book should be interpreted as something beyond a pure manufacturing 
handbook. This is supported by Liker and Morgan (2006). Liker and Morgan emphasize the 
management beliefs and practices in Toyota that could be extended to technical and service 
processes. They have done this by studying Toyota’s Product Development System. Liker and Morgan 
(2006) have acknowledged that there are significant differences between manufacturing processes 
and service processes. The main differences are that service processes are less repetitive and service 
product offerings are less tangible. Portioli-Staudacher (2010) supports this claim and also mentions 
that services are more perishable. In addition to these differences, Portioli-Staudacher argues that 
the most important difference is the presence of the customer in the service delivery system. The 
presence of the customer implies an additional dimension to the Lean concept that is not as relevant 
in the context of manufacturing. Holm and Åhlström (2008) acknowledge that the number of sites 
and their geographical dispersion are greater within services than manufacturing. This might lead to 
managerial challenges on how to monitor the Lean implementation. According to Hanna (2007), the 
use of standard operations and processes are lagging in service related industries compared to within 
manufacturing. This was already acknowledged by Levitt (1972) back in the 1970s. This can stem 
from the fact that service intensive firms offer a higher variability of products (Modig, Kosuge, & 
Åhlström, 2010). The differences between services and manufacturing operations have been 
identified by a number of scholars (Allway & Corbett, 2002; Bowen & Youngdahl, 1998; Holm & 
Åhlström, 2010; Poppendieck, 2002; Seddon, 2010; Seddon et al., 2011).  
 
As a consequence of the differences mentioned above, there is disagreement as to how Lean should 
be implemented in a service context. Throughout the literature, there is an ongoing discussion on 
how to translate Lean manufacturing principles into a service context. A more aggregated discussion 
concerns to what extent the Lean concept can be applied and beneficial within service companies. 
This literature review indicates that there is consensus among academics that the Lean concept and 
its principles have to undergo adaptation in order to be translated from a manufacturing context into 
a service context (Bowen & Youngdahl, 1998; Hanna, 2007; Liker & Morgan, 2006; Portioli-
Staudacher, 2010; Swank, 2003). When translating the Lean concept into service industries, multiple 
authors employ a production line approach to service operations (Bowen & Youngdahl, 1998; Modig 
et al., 2010; Poppendieck, 2002). This is supported by Liker and Morgan (2006) in their observation of 
Toyota’s product development operations. According to Liker and Morgan, Toyota has arranged their 
product development in standardized processes which can be related to a production line approach. 
Seddon et al. (2011) mention that the production line approach has become a common practice, not 
only among scholars but among practitioners as well, ever since Levitt’s article ‘Production-Line 
Approach to Service’ (1972). Portioli-Staudacher (2010) argues that the key for a successful 
implementation of Lean within service is not to focus solely on the differences between services and 
manufacturing but to instead focus on the differences between the value streams. 
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Åhlström (2004) presents a list of seven characteristics of Lean: (1) Waste elimination, (2) zero 
defects, (3) multifunctional teams, (4) continuous improvement, (5) pull rather than push, (6) 
decentralized responsibilities, and (7) information flow. This list can be regarded as an extension of 
the four core principles of Lean presented by Womack et al. (1990). ‘Zero defects’ entails that 
workers are encouraged to feel responsible for the products moving down the line and to stop the 
line and troubleshoot problems when they occur (Poppendieck, 2002). This in turn means that 
management have to move away from traditional planning and control tools and leave the decision 
making to the workers performing the actual tasks, entailing decentralized responsibilities. Even 
though an implementation of Lean implies less management control, top management commitment 
is key to a successful Lean implementation (Allway & Corbett, 2002; Angelis et al., 2011). Portioli-
Staudacher (2010) argues that these aggregated principles of Lean are independent of the industrial 
context and should therefore also be of great concern to service companies aspiring to implement 
Lean. These characteristics of Lean are supported by multiple authors (Holm & Åhlström, 2008; 
Karlsson & Åhlström, 1996; Shah & Ward, 2003; Soriano-Meier & Forrester, 2002). 
 
According to the research performed by Portioli-Staudacher (2010) at various service companies 
within warehousing, shipping, and financial services, service companies launch their Lean initiative by 
first implementing the concept in high volume and low variety operations. This is mainly due to that 
transforming a high volume process usually implies that you affect a greater share of the 
organization, i.e. a minor intervention may realize significant results. A second reason is that low 
variety processes are easier to comprehend and analyze. Another vital aspect of Lean 
implementation is the notion of changing the organizational culture and mindset of the employees 
rather than implementing a new system or set of tools in the work processes. A common mistake 
among companies is to employ technological solutions too early in the implementation process 
instead of focusing on the fundamentals of wholesome management (Allway & Corbett, 2002). 
Allway and Corbett (2002) continue by presenting a five step Lean transformation model: 
 

1. The first step is to analyze the current status of the organization. This implies determining 
the current level of operational excellence and identifying the wastes and possible 
improvements. A vital part of this step is to map the internal processes through VSM. 

2. This step is concerned with determining the desired target state of the organization, stating a 
vision. This vision should be linked to business strategy and defined by specific targets. An 
additional dimension of this is to effectively communicate the vision and create consensus 
among all stakeholders. The desired target state should include appropriate KPIs and both 
near term and multiyear targets. 

3. To transform an organization towards the desired target state, it is a necessity to stop 
moving in the wrong direction. This implies determining root causes of inefficiencies, 
implement solutions, and evaluate the progress continuously. 

4. Fact based analysis identifies possible improvements that directs the organization towards 
the target state, instead of just avoiding the previously identified problems. Initiatives for 
improving physical design and flow are of major concern at this stage of the transformation 
process. This stage is characterized by optimizing the opportunities.  

5. The last step aims to institutionalize the Lean concept. Lean has to become an intrinsic part 
of the corporate culture.  

 
The fundamentals of this transformation model are supported by change management literature. A 
large part of the research on organizational change is based on a three-phase concept provided by 
Lewin (1947). These three different phases are: (1) un-freezing, (2) moving, and (3) freezing 
(institutionalizing) (Chiaroni, Chiesa, & Frattini, 2011; Mortara & Minshall, 2011). The first phase, un-
freezing, aims to establish a sense of importance and urgency for change. The second phase is 
concerned with defining and implementing new procedures and processes in order to achieve the 
sought after organizational change. The third and last phase, freezing, aims to make the new 
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organizational structure and processes rooted in the company’s culture. This phase is important in 
order to avoid any relapse into old unfavorable practices and cultures. Derived from this model, 
scholars have developed more extensive and complex models to describe organizational change. For 
example, Judson (1991) describes this process in five stages: (1) analyzing and planning, (2) 
communicating the change, (3) gaining acceptance of new behaviors, (4) implementing the change, 
and (5) consolidating and institutionalizing the change. In its overall context, Judson’s model 
resembles the Lean transformation model presented by Allway and Corbett (2002). 
 
As mentioned earlier, Lean has been regarded differently throughout the literature. On a continuum, 
where the first extreme categorizes Lean as a set of managerial tools and the other extreme 
categorizes Lean more as a philosophy or ‘a way of life’, there is no consensus on where to position 
Lean on this scale. This inconsistency is evident also when translating the lean concept into the 
service industries. While some authors focus on translating the tools associated with lean, others 
focus on transferring the aggregated principles of lean into a service context (Holm & Åhlström, 
2010). In their literature review, Holm and Åhlström (2010) have acknowledged an increasing 
interest for Lean Service among scholars. They noticed that from 2002 to 2006 between one and four 
papers were published within the field. Between 2007 and 2008 this number had increased to eight 
published papers. The literature review of Lean service conducted in this study has mainly been 
concerned with single case studies and conceptual articles. The selection of Lean service literature in 
this study is therefore to be regarded as representative of the existing body of knowledge since Holm 
and Åhlström’s more extensive literature review indicates that approximately 71 percent of the 
existing literature on Lean service is concerned with either conceptual or single case studies. Holm 
and Åhlström’s literature review further reveals that IT service is not an area of priority within Lean 
service research literature. The most prominent industry in Holm and Åhlström’s literature review of 
Lean service is the healthcare industry with almost 49 percent of the articles in total. 

3.3 Lean IT 
In order to make this review of Lean literature relevant for this study’s case company on an 
operational level, the application of Lean in IT is reviewed. 
 
In accordance with Holm and Åhlström’s (2010) observation, research literature on Lean within the IT 
service sector is scarce. This entails a limitation regarding the number of perspectives employed 
when approaching this research area. 
 
Lean IT is defined as “Lean IT engages people, using a framework of Lean principles, systems, and 
tools, to integrate, align, and synchronize the IT organization with the business to provide quality 
information and effective information systems, enabling and sustaining the continuous improvement 
and innovation of processes. Lean IT has two aspects: outward facing, supporting the continuous 
improvement of business processes, and inward-facing, improving the performance of IT processes 
and services.” (Bell & Orzen, 2010, pp. 9-10). 
 
Due to the economic recession, companies tend to be restrictive with their IT spending. Even though 
customers have the same demands on IT services as earlier, their budgets have decreased during 
recent years. This requires IT firms to adopt new approaches in order to cope with the versatility of 
the market. The challenge for IT service companies is not limited to cutting costs. Another vital 
aspect is to understand which cost cutting strategy will provide most value to the customer without 
compromising the quality of the product or service (Hurwitz & Demacopoulos, 2009; Waterhouse, 
2008). Due to the fact that Lean as a concept is focused on standardized processes, maintenance and 
software development are the two IT areas most subjected to Lean implementation (Waterhouse, 
2008). By embracing Lean IT techniques and principles the productivity of software development and 
maintenance have the potential to increase by approximately 40% while still improving both the 
speed and quality of the delivery (Kindler, Krishnakanthan, & Tinaikar, 2007). Spencer and Plenert 
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(2007) go beyond this and claim that the overall performance within an IT organization can be 
doubled by eliminating non-value added wastes. This potential in improvements can partly be 
derived from the fact that the software development processes exhibit similar characteristics as the 
ones present in systems of a production line (Waterhouse, 2008).  
 
The similarities between IT and manufacturing, in the sense that they can be perceived as process-
oriented operations, entails that the Lean tools and principles used in manufacturing are partly 
transferable into IT operations (Hurwitz & Demacopoulos, 2009; Spencer & Plenert, 2007). As 
mentioned earlier, the main focus of the Lean concept is to analyze and optimize the value streams 
in order to eliminate internal process waste and maximize the value to the customer and this is done 
through VSM. In IT, value streams are the applications and services that the organization offers. Due 
to the characteristics of the IT firm’s offerings, the value stream and the explicit value to the 
customer are less tangible than their counterparts in manufacturing. This fact highlights the 
importance of visualizing the value stream within IT processes in order to be able to identify wastes 
(Waterhouse, 2008). Another principle of lean that should be acknowledged within IT firms is the 
principle that the value adding tasks should flow in a structured and relevant manner. The flow 
should be characterized by steps that optimize the service offerings and contain no non-value adding 
steps. Within IT, it is especially important to acknowledge the handovers between different 
departments and teams since they often induce excessive waiting time. Excessive waiting might also 
stem from delays between different activities, for example between coding and testing, these wastes 
increase total cycle time (Hurwitz & Demacopoulos, 2009; Spencer & Plenert, 2007). The Lean 
principle JIT does within IT imply as in manufacturing that no step in the value creation process 
should occur until demanded by a pull signal from downstream. The electronic manufacturer Dell has 
been a prominent pioneer in Lean IT and they employ JIT by controlling their production line and only 
produce services and products by customer demand. One of the main objectives of Lean IT initiatives 
is to reduce cycle times (Spencer & Plenert, 2007). JIT is a powerful practice towards cycle time 
reduction since it eliminates the need to perform operations prior to their respective pull signals. In 
order to create a successful JIT system, adequate pull signals have to be designed; the trigger 
mechanisms and the receiving party have to be considered (Hurwitz & Demacopoulos, 2009). 
 
As in the general Lean concept, strive towards perfection and zero defects are intrinsic parts of Lean 
IT. The concept emphasizes the need to constantly engage in incremental improvement efforts. This 
approach is also supported by the ITIL framework which stresses the importance of consciously 
implementing a continual improvement strategy with clearly defined goals, documented procedures, 
inputs, outputs, and identified roles and responsibilities. It is a necessity that continuous 
improvement strategies are embedded in the corporate culture in order for organizations to be 
successful (Office of Government Commerce, 2007a).  
 
Hurwitz and Demacopoulos (2009) suggest four aspects that an IT service business ought to consider 
in order to reap the full benefits of Lean IT.  
 

• Transaction visibility – This aspect is concerned with the importance of assuring high 
customer satisfaction and monitoring the customer experience. Application performance 
management systems can be used to monitor the customer experience by for example 
measuring the responsiveness.  

• Business IT engagement – A successful IT organization has to be aligned with the overall 
business entity. Important decisions within IT firms need to be founded upon sound business 
metrics. 

• Operational excellence – The operational excellence aspect of Lean could be attained 
through a variety of strategies, such as identifying and eliminating bottle necks, automating 
processes to reduce wait time and errors, and optimizing IT resources. The JIT principle is 
considered to be a necessity in IT operations. While Lean may highlight wastes, the ITIL 
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framework is complementary by presenting different frameworks for improvement (Office of 
Government Commerce, 2007a). 

• Security and compliance – When focusing on service improvements and customer value 
creation, risk and compliance is a vital aspect to consider. In many firms compliance 
processes are managed manually and in many cases they are also redundant. This is obvious 
since different organizational groups may use their own tool sets which in turn can induce 
higher risk and uncertainty. By centralizing compliance information and standardizing 
processes the risk can be reduced, redundancy can be removed, and higher agility can be 
made possible regarding changes in regulations. 

 
 
Waterhouse (2008) have identified  eight different elements of waste within IT (See Table 2). These 
are derived from the fundamental Lean concept.  
 
Table 2. Eight wastes within Lean IT 
Elements of waste Examples within Lean 
Defects • Unauthorized system and application changes. 

• Sub-standard project execution. 
Overproduction • Unnecessary delivery of low-value project and services. 
Waiting • Slow application response times. 

• Manual service escalation procedures. 
Non-value added 
processing 

• Reporting technology metrics to business managers. 

Transportation • On-site visits to resolve hardware and software issues. 
• Physical software, security and compliance audits. 

Inventory (Excess) • Server sprawl, under-utilized hardware. 
• Multiple repositories to handle risks and control. 
• Benched application development teams. 

Motion (Excess) • Fire-fighting repeat problems within the IT infrastructure. 
Employee 
knowledge (unused) 

• Failing to capture ideas/innovation. 
• Knowledge and experience retention issues. 
• Employees used for repetitive and mundane tasks. 

 
Due to the limited number of papers surrounding this research area, this review of Lean IT literature 
might be regarded as biased and the generalizability of the content is questionable. In addition to the 
limited number of papers within this research area, a large percentage of the papers have not been 
published in scientific journals, e.g. white papers. The sources of the literature contribute to the 
discussion on the level of bias of this literature review. Worth mentioning in this review is that the 
conclusions presented in virtually all sources advocates the use of the Lean concept in IT service 
firms. This might very well be due to the underlying purpose of each source. Other findings, stating 
opposite opinions, might be existing and this highlights the need for further research within Lean IT. 
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3.4 Performance Measurement 
The remainder of this literature review addresses the second main topic of this study, performance 
measurement. Together with the Lean concept, this topic constitutes the theoretical foundation of 
this study. 
 
Measuring the performance is vital for the success of any organization. “If you can’t measure it, you 
can’t manage it” (Kaplan & Norton, 1996, p. 21).  
 
The literature in this area is not consistent as to how performance measurement should be defined. 
While Atkinson (1998) emphasizes the accounting aspect when he argues that strategic performance 
measurement defines the focus and scope of management accounting, Bourne et al. (2003) go 
beyond the accounting aspect and refers to a business performance measurement system as a set of 
multi-dimensional measures for planning and managing a business. Gates (1999) and Ittner et al. 
(2003) support this notion, that performance measurement systems are multi-dimensional, and 
emphasize the performance measurement systems’ role in connecting operational measures to 
business strategies. In the context of manufacturing, Forza and Salvador (2000) argue that a 
performance measurement system is an information system with two main functions: (1) facilitate 
and organize communication throughout the organization (this entails communication between 
individuals, teams, processes, functions, etc.) and (2) gather, process, and deliver performance data 
of people, activities, processes, business units, and products. This second function presented by 
Forza and Salvador closely relates to the common conception of performance measurement. This 
common conception of performance measurement also stresses the need to go beyond pure 
accounting principles and financial measures and include a greater number of intangibles linked to 
the corporate strategy (Lebas, 1995; Lohman, Fortuin, & Wouters, 2004; Lynch & Cross, 1991; Neely, 
Gregory & Platts, 1995). Both Kerssens-Van Drongelen & Fisscher (2003) and Neely et al. (1995) 
argue that a performance measurement system should include both efficiency and effectiveness 
measures. Neely et al. (1995) define two components of a performance measurement system, 
performance measurement and performance measure. They state that performance measurement is 
the process of quantifying the efficiency and effectiveness of action while a performance measure 
can be defined as a metric used to quantify the efficiency and/or effectiveness of an action. When 
describing the interaction between the components of a performance measurement system and the 
system itself, Neely et al. (1995) mention that a performance measurement system can be observed 
at three different levels, (1) the individual performance measures, (2) the performance measurement 
system as a whole, and (3) the interaction between the performance measurement system and its 
context (see Figure 5 ). The ambiguity in defining performance measurement, found in this literature 
review, is supported by various scholars (Franco-Santos et al., 2007; Lebas, 1995). Franco-Santos et 
al. (2007) argue that the lack of consensus regarding a definition of a performance measurement 
system results in a limited possibility to generalize and compare research performed in this area. This 
literature review has revealed that performance measurement systems can be examined from both 
an operational perspective as well as a strategic perspective. From an operational perspective Neely 
et al. (1995 p. 1229) argue that the performance measurement system is a “set of metrics used to 
quantify both the efficiency and effectiveness of actions.” From the strategic perspective a 
performance measurement system can be perceived as procedures that push down performance 
metrics used to implement the strategy within the organization and a system that also provides the 
organization with information necessary to challenge the content and validity of the strategy (Gates, 
1999; Ittner et al., 2003). 
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Figure 5. A framework for a performance measurement system 

 
In addition to defining performance measurement systems, the term performance in itself is not 
clearly defined in the literature. Lebas (1995) argues that performance is related to capability and the 
future, i.e. a business that will achieve their goals but has not, can still be regarded as a performing 
business. Lebas continues by stating that measures can only be concerned about the past and hence 
recognizes a contradiction; measures of the past will be used to evaluate the future. Neely et al. 
(2002, p. 12) claim that “in a business context, performance can be defined as the efficiency and 
effectiveness of purposeful action.”  Based on a stakeholder-driven approach, Kueng (2000, p. 72) 
defines process performance as “the degree of stakeholder satisfaction”. Further, he mentions two 
criteria of performance: (1) Performance is highly dependent on the context and (2) performance is 
not a one dimensional measure, i.e. the performance is dependent on a variety of factors and cannot 
be monitored by a single measure. The stakeholder satisfaction aspect is supported by for example 
Nudurupati et al. (2011) who argue that whether value is delivered to customers via products or 
services, the value should always be perceived from the customer’s perspective. This is also 
supported by for example Kaplan and Norton (1992). Lohman et al. (2004) mention three relevant 
aspects of performance: (1) Resources (expenses and assets), (2) Output (financial, time and quality), 
and (3) Flexibility (volume, delivery, mix and new product). 

3.4.1 History of performance measurement systems 
In the 1940s and 1950s the production industries in the western world did not experience any 
shortage of resources. The industries were characterized by large inventories in order to cope with 
fluctuating customer demand. Prior to the 1970s western industries based their management 
principles on the capacity and sales of manufacturing and service. Great focus was put on financial 
indicators such as sales, productivity, efficiency, and Return On Investment (ROI) for controlling the 
business. Due to this, a majority of the management control systems were based on this focus and 
related measures (Eccles, 1991; Kueng & Krahn, 1999; Neely et al., 2000, 1995, 1997; Nudurupati et 
al., 2011; Otley, 1999). Brown and Laverick (1994) argue that traditional financial performance 
measures can be manipulated through different accounting principles to produce an embellished 
picture of the current performance. The misleading use of financial measures is also supported by 
Kaplan and Norton (1992). A literature review by Bhasin (2008) summarizes a number of flaws 
regarding traditional performance metrics. These are: 
 

• Traditional financial measures are not relevant when strategically assessing the corporate 
performance.  

• Financial measures are more appropriate when measuring the outcome of previous work 
rather than indicating the performance of the future (Eccles, 1991; Lebas, 1995). 
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• Traditional measures do not address the root cause of any problems. 
• There is a loose linkage between financial and non-financial measures. 
• Scarce focus is put on cross-functional processes. 
• There is a major focus on tangible assets, while intangible assets are heavily neglected 

(Mcintyre, Rogers, & Heier, 2001). 
• They largely ignore value creation. 
• Traditionally too many measures are used, rendering in confusion (Ward & Graves, 2001). 
• They encourage organizations to reduce the variances instead of engaging in continuous 

improvements. 
• They do not allow aggregation from operational to strategic levels. 
• Traditional performance measures based on costing and accounting are considered to 

encourage short-termism (Bourne, Mills, Wilcox, Neely, & Platts, 2000; Neely et al., 1995). 
 
As opposed to the western industries, Japanese manufacturers were highly affected by scarce 
resources in the aftermath of WWII. This forced them to develop efficient and effective practices and 
operations in order to stay profitable. These principles have later been translated into a collection of 
tools, techniques and procedures, such as JIT, TQM, kaizen, etc (Nudurupati et al., 2011; 
Schonberger, 1982). In the 1980s, the western industries started to recognize the success of the 
Japanese companies. The reasons behind the success were considered to be operational efficiency 
and effectiveness. As a consequence of the Japanese’s success, the techniques and practices 
employed were implemented on a larger scale by their western counterparts. When these new 
techniques and practices started to take effect, the old cost accounting models became obsolete. 
The new dimensions of business performance, such as quality, time, and flexibility, was an indication 
to scholars and practitioners that new control systems had to be developed (Nudurupati et al., 2011). 
Scholars have for example developed customized performance measurement systems to 
accommodate the lean manufacturing philosophy (Bhasin, 2008; Fullerton & Wempe, 2009; Holm & 
Åhlström, 2008; Kollberg et al., 2007; Shah & Ward, 2007). The traditional performance 
measurement systems, based on financial measures, started to attract a large number of detractors 
among academics towards the end of the 1980s and the beginning of the 1990s. Frameworks and 
models for alternative performance measurement systems started to emerge (Bititci, Turner, & 
Begemann, 2000; Bourne et al., 2000; Marr & Schiuma, 2003; Neely et al., 2000, 1995, 1997). One of 
the most prominent results of the expression of dissent was the Balanced Scorecard (BSC) presented 
by Kaplan and Norton (1992). The importance of measuring both efficiency and effectiveness started 
to become evident in the new performance measurement frameworks. Examples of frameworks with 
this new approach are; the BSC (Kaplan & Norton, 1992), The Performance Measurement Matrix 
(Keegan, Eiler, & Jones, 1989), The Results and Determinants Framework (Fitzgerald, Johnston, 
Brignall, Silvestro, & Voss, 1991), and The Performance Pyramid (Lynch & Cross, 1991).  
 
Most of the empirical research in this area has been conducted by employing the case study 
methodology and survey methods. There are few examples of alternative research methods 
represented in the existing body of knowledge (Nudurupati et al., 2011). Nudurupati et al. continues 
by stating that independent studies have shown that research seldom recognizes the discrepancy 
between SMEs and larger companies. This might result in lower validity of the performance 
measurement systems in SMEs. Although the literature for this study has been chosen somewhat 
randomly, a vast majority of the literature within performance measurement systems is concerned 
with designing the systems rather than implementing them in an actual business environment. This 
finding is supported by Nudurupati et al. (2011) and Bourne et al. (2000). The existing research body 
within business performance measurement stems from a large variety of research disciplines, such as 
accounting, HRM, sociology, operations management, and strategy management. This explicit 
diversification may render in an heterogeneous body of knowledge (Franco-Santos et al., 2007; Marr 
& Schiuma, 2003). The literature review of performance measurement in this thesis aims to provide 
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the reader with a just representation of the existing literature by focusing on research material 
developed by prominent scholars within the current area. For instance, this literature review rests to 
a large extent on the work of Andrew Neely since he is one of the most cited authors in relevant 
literature (Marr & Schiuma, 2003). 

3.4.2 Why measure performance? 
According to Brown and Laverick (1994), performance appraisal is a means for corporate 
organizations to assess the effectiveness of their decision making. The reason to measure 
performance is not confined to appraise success. The reasons may vary depending on the different 
contextual factors (Behn, 2003). Neely et al. (1995) for instance recognize that a number of scholars 
emphasize the impact that performance measurement exerts on individual behavior. This in turn can 
have both positive and negative effects on performance. The answer to the question of why to 
measure performance is not predefined but should stem from an underlying strategic need. The 
answer to this question will depend on various factors, such as culture, and economic and socio-
political contexts (Lebas, 1995). It is essential to understand and acknowledge the true impact that 
performance measures can have on driving and guiding a firm towards its strategic goals. A common 
characteristic of performance measurement systems employed in businesses today is that they focus 
on internal processes without having any apparent connection to customer needs (Bhasin, 2008; 
Eccles, 1991). This literature review has identified a number of reasons why measuring performance 
is deemed as an essential activity in any organization. 
 
A common reason to measure performance is to evaluate the current state of the organization and 
its inherent processes (Bhasin, 2008; Bourne et al., 2000; D. M. Brown & Laverick, 1994; Lebas, 1995; 
Neely et al., 1997). According to Behn (2003) this should even be considered as the most common 
reason to measure performance. Another incentive to measure performance is that it provides 
management with measures enabling them to control the organization in an adequate manner. 
These measures need to go beyond traditional financial measures (Behn, 2003; Otley, 1999). Even 
though modern frameworks and approaches to develop performance management systems 
emphasize the importance of going beyond strictly financial measures (Bourne, Neely, et al., 2003; 
Kaplan & Norton, 1992; Neely et al., 1997), the financial aspect still has to be present as a 
complement in a comprehensive performance measurement system (Lebas, 1995; Neely et al., 
1995). In his article, focusing on managers within the U.S. public sector, Behn (2003) argues that 
rewarding well performing agencies and penalizing poorly performing agencies financially is not a 
advantageous method to correct performance inadequacies. However, Behn (2003) also stresses the 
importance of performance measurement when setting budgets and making other financial 
decisions. One vital reason to measure performance is to earn knowledge and fundamental 
understanding of the current state of the organization in order to influence the behavior of all kinds 
of stakeholders (Franco-Santos et al., 2007; Neely et al., 1995). Eccles (1991, p.131) also highlights 
this when he states that “what gets measured gets attention”. Depending on the stakeholder, 
different kinds of measures need to be presented in order to provide the appropriate motivation 
(Bhasin, 2008; Lebas, 1995; Neely, 2002). Financial measures can be used as strong motivational 
incentives towards different stakeholders (Neely, 2002; Otley, 1999). This opinion regarding 
motivational incentives is challenged by for example Behn (2003) and Osterloh & Frey (2000) who 
assume a more hesitative approach to an extensive use of financial motivators. Performance 
measurement also provides managers with opportunities to promote themselves and their 
organization and communicating results both internally and to external stakeholders, such as 
customers and investors. This purpose to measure performance is highlighted in for instance the BSC 
where one perspective is concerned with customers and how they perceive the organization (Behn, 
2003; Kaplan & Norton, 1992; Neely et al., 1997). Adequate measures also have the possibility to 
complement vision and mission statements. These strategic statements offer relevant overall 
guidance while measures possess the ability to operationalize them into tangible goals (Kueng, 
2000). Acknowledging and appraising accomplishments and progress is another key reason to 
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measure performance (D. M. Brown & Laverick, 1994; Cameron, 1978). Behn (2003) states that these 
types of celebrations give employees a sense of importance in the organizational context and that it 
facilitates continuous improvements. Without an appropriately designed performance measurement 
system, continuous learning and improvement will be difficult to achieve. For instance, Kaplan and 
Norton (1992) have in their BSC one perspective which they dedicate to innovation and learning. 
Thus ensuring that the company will continue to improve and create value for their customers (D. M. 
Brown & Laverick, 1994). In their research, Barash, Bartolini and Wu (2007) provide metrics that 
specifically focus on assessing and improving the performance of an IT support organization. Finally, 
another crucial reason to measure performance is that it enables companies to compare their 
performance against competitors (Neely et al., 1997). 

3.4.3 Performance Measurement System Design 
An extensive literature review conducted by Franco-Santos et al. (2007) revealed that no overall 
consensus exists among scholars regarding the characteristics of a performance measurement 
system. Further, Franco-Santos et al. report that some agreement exists concerning specific features 
of a performance measurement system. A large share of the authors mention ‘performance 
measures’ and ‘objectives/goals’ as key features of a performance measurement system. This notion 
is also supported by the findings of this literature review.  

Characteristics of a Performance Measurement System 
This literature review has identified that consensus among scholar exists to a rather high extent 
regarding the specific characteristics of a performance measurement system. The aspect where the 
highest level of consensus was identified is concerned with the evolution of the performance 
measurement system, where the common opinion is that performance measurement systems have 
to go beyond traditional financial measures and adopt a more multidimensional perspective (Eccles, 
1991; Kennerley & Neely, 2002; Kueng, 2000; Neely et al., 1995; Nudurupati et al., 2011). This finding 
is also supported by Bourne et al. (2000) and Sinclair & Zairi (2000). A criteria of modern 
performance measurement system is that they maintain a sound balance of financial and non-
financial measures (Kennerley & Neely, 2002). Derived from the literature, the following dimensions 
of performance should be acknowledged in a modern performance measurement framework: 
 

• The financial aspect should still be included in a performance measurement system even 
though its dominance should decrease in favor of other performance dimensions. The 
financial aspect should for example serve as a tool for setting budgets (D. M. Brown & 
Laverick, 1994; Kaplan & Norton, 1992; Kueng, 2000; Lebas, 1995; Neely et al., 1997). While 
some authors advocate a high level of financial measures by for example employing the 
Activity-based costing model as a performance measurement model (Neely et al., 1995), 
others tend to attenuate the importance of the financial aspect (Kaplan & Norton, 1992; 
Kueng, 2000). This debate as to what extent financial measures should be used within 
performance measurement has also been recognized by Sinclair and Zairi (2000). 

• The time aspect’s role in a modern performance measurement system is acknowledged by a 
variety of authors (Kueng & Krahn, 1999; Lohman et al., 2004; Neely et al., 1995). The time 
dimension of performance can be regarded both as a source of competitive advantage and a 
fundamental aspect of manufacturing performance. The throughput accounting model is a 
cost system based on the time aspect of performance (Neely et al., 1995). 

• Nudurupati et al. (2011) have acknowledged quality as an important aspect of performance 
in many companies since it acts as one of many leading indicators for financial performance. 
In addition to the traditional view that quality solely relates to adherence to specifications, 
new aspects of quality such as prevention, appraisal and failure costs should also be included 
in the total cost of quality (Neely et al., 1995). Mcintyre et al. (2001) place strong importance 
on the quality aspect in their recommendations and forecasts for the foreseeable future 
regarding performance measurement system in the health care industry. 
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• Flexibility has been acknowledged as a vital aspect of any modern performance 
measurement system (P. Folan & Browne, 2005; Neely et al., 1995). Neely et al. (1995) 
present a notion that flexibility includes the dimensions range and response. Range refers to 
how far a manufacturing system can change and response refers to how rapidly and cost 
efficiently it can change. The objective of the flexibility measures in a performance 
measurement system is to facilitate fast response to a changing environment (Gaiardelli, 
Saccani, & Songini, 2007). 

 
As mentioned earlier, traditional management practices have been heavily based on financial 
measures from performance measurement systems, i.e. depicting the company’s future on historical 
data. A common criticism directed towards these traditional management control practices and 
hence the traditional performance measurement systems is that this unidimensional perspective 
renders in short-termism (Bhasin, 2008; Bourne et al., 2000; Kennerley & Neely, 2002; Otley, 1999). A 
study involving in-depth interviews with managers and planners in six major U.S. firms suggests that 
including measures related to both short and long term will help to mitigate overall short-termism 
(Neely et al., 1995). For example Kaplan and Norton’s (1992) BSC framework is designed to overcome 
the issue of short-termism and instead acknowledge a more long-term approach.  
 
One of the most frequently addressed characteristics of a performance measurement system 
identified by this literature review relates to the linkage between the performance measurement 
system and the strategic direction of the companies (Atkinson, 1998; P. Folan & Browne, 2005; 
Gaiardelli et al., 2007; Kaplan & Norton, 1996a; Lebas, 1995; Otley, 1999). In the literature review 
conducted by Lohman et al. (2004), associated with their case study regarding the design of a 
performance measurement system, they identify that several methods for developing performance 
measurement systems emphasize the importance of basing performance measurement systems on 
firms’ strategy. This finding is in alignment with the findings in this literature review. In a literature 
review performed by Neely et al. (1997) they present a variety of authors that recommend a 
connection between corporate strategy and performance measurement. For example, they refer to 
Lynch and Cross (1991). A performance measurement system that is aligned with the company 
strategy has the ability to enable the processes of change and innovation (Cheng, Dainty, & Moore, 
2007). Neely et al. (1995) suggest that a performance measurement system could be analyzed on 
three different levels where the analysis on the highest level should assess whether the system 
reinforces the firm’s strategies and if it matches the organizational culture. A poorly planned and 
implemented performance measurement system cannot only obstruct the strategic intentions but it 
might even counteract it (Bhasin, 2008). According to Bourne et al. (2000) the use of performance 
measurement systems can be divided into two subdivisions. Since the measures comprising the 
system are derived from strategy, a natural consequence should be that they measure the success of 
the implementation of the strategy. The second subdivision implies that the feedback from the 
measurement system should be used to test the validity of the strategy. This notion is also supported 
by Kaplan and Norton (1996) who emphasize both of these purposes as vital features underpinning 
the performance measurement system. In his study, Eccles (1991) has found that senior executives in 
a variety of industries have recognized that new strategies require new and updated measurement 
systems. The commitment from senior management is essential when implementing a performance 
measurement system derived from strategy since they are highly involved in the formulation and 
implementation of strategies (Bourne et al., 2000; Cheng et al., 2007; Eccles, 1991; Nudurupati et al., 
2011). Creating a linkage between the performance measurement system and the company strategy 
demands that the performance measurement system exhibits flexibility similar to the strategy since 
it might change due to external factors (Bourne et al., 2000; Kennerley & Neely, 2002). Even though 
the research on performance measurement systems is rather extensive, notable is that empirical 
research on the evolution of measurement systems over time was still lagging at the beginning of the 
21st century (Kennerley & Neely, 2002). 
 



28 
 

The importance of performance measurement systems exhibiting flexibility and adapting to external 
circumstances is supported by findings of for example Neely et al. (2000) and Bititci et al. (2000). As 
mentioned earlier, the inadequacy of adapting to external circumstances was a major drawback of 
traditional performance measurement systems. This literature review has identified two main 
categories of circumstances; time and space. Time implies that a performance measurement system 
have to be adaptable to such circumstances as customer demand (Bhasin, 2008; Lohman et al., 2004; 
Neely et al., 1995; Nudurupati et al., 2011), change in strategy (Bourne et al., 2000; Cheng et al., 
2007; Kennerley & Neely, 2002), and new customer offerings (Lohman et al., 2004). The 
circumstance of space implies that performance measurement systems have to be agile with respect 
to the geographical factor. Neely et al. (2002) argue that measures vary between departments and 
sites. Harmon et al’s. (2006) study, related to measuring performance in services, suggests that 
executives are often not aware of the difference among similar sites. Academically, specific 
performance measurement frameworks have been developed to suit the needs of geographically 
diverse companies. One of these, developed by Yeniyurt (2003), consists of five levels of 
performance; (1) financial, (2) consumer, (3) internal processes, (4) innovation, and (5) corporate 
culture/climate (Paul Folan & Browne, 2005). This can be seen as an extension of the BSC developed 
by Kaplan and Norton (1992). In addition to time and space as important circumstances for system 
flexibility, Kennerley and Neely (2002) identify decentralization of responsibility as key to gain 
flexibility in performance measurement systems. Kennerley and Neely continue by mentioning that 
Web-based information systems enhance worldwide knowledge sharing and support standardization 
of performance measurement systems. In his research paper, Bhasin (2008) acknowledges system 
inflexibility as a major barrier to performance which is also supported by findings of Kennerley and 
Neely (2002). To facilitate system flexibility and hence cope with the dynamics of business processes, 
Kueng (2000) proposes that a performance measurement system should be designed separately and 
be loosely coupled to other information systems. Further, Kueng mentions that flexible systems 
possess a greater ability to adapt to technical innovations. Bhasin (2008) argues that developing 
dynamic rather than static measurement systems should be subjected to further research. This 
suggestion is relevant since most organizations only have static performance measurement systems 
(Bititci et al., 2000). 

What to measure  
As mentioned earlier, traditional performance measurement systems strictly based on financial data, 
have been widely criticized since they adopt a much too narrow perspective of the organization. New 
performance measurement frameworks have tried to give a more adequate answer to the question 
‘what kind of measures should be used?’ by including measures that indicate both external success 
and internal performance (Bourne et al., 2000). A general characteristic of the measures included in a 
performance measurement system should be that they monitor ratios in favor of absolute numbers 
(Neely et al., 2000). When deciding what to measure it is important to acknowledge the fact that this 
decision will affect the behavior of the stakeholders subjected to the measuring. Neely et al. (1997) 
and Eccles (1991) support this notion by stating that the method of calculating performance may 
render in individuals pursuing inappropriate courses of action. For example, Neely et al. mention that 
the title of a measure has the ability to communicate the importance of the measure and also a 
clearly formulated purpose is important in order to communicate the importance if the measure. 

Design Process of Performance Measurement Systems 
The development of a performance measurement system can be divided into three phases; (1) 
Design, (2) Implementation, and (3) Use. This section of the report is focused on the first of these 
three phases. Further, the first phase can be divided into two phases; identifying the key objectives 
to be measured and designing the specific measures. Since the beginning of the 1990s a number of 
multi-dimensional frameworks have been developed. They provide organizations with assistance on 
how to decide what types of measures to employ. As both Neely et al. (2000) and Bourne et al. 
(2000) have recognized, these frameworks offer scarce guidance regarding the identification of the 
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measures and implementation of the measurement system. Neely et al. goes on by claiming that 
little work has been performed related to the process of actually designing measurement systems. 
The literature consists of few different approaches containing management processes that aid 
companies in the design and implementation of a performance measurement system. One method, 
acknowledged by Neely et al. (2000, 1995), is based on a nine step process described below. 
 

1. Clearly define the firm’s mission statement. 
2. Identify the firm’s strategic objectives using the mission statement as a guide. 
3. Develop an understanding of each functional area’s role in achieving the various strategic 

objectives. 
4. For each functional area, develop global performance measures capable of defining the 

firm’s overall competitive position to top management. 
5. Communicate strategic objectives and performance goal to lower levels in the organization. 

Establish more specific performance criteria at each level. 
6. Assure consistency with strategic objectives among the performance criteria used at each 

level. 
7. Assure the compatibility of performance measures used in all functional areas. 
8. Use the performance measurement system to identify competitive position, locate problems 

areas, assist the firm in updating strategic objectives and making tactical decisions to achieve 
these objectives, and supply feedback after decisions are implemented. 

9. Periodically reevaluate the appropriateness of the established performance measurement 
system in view of the current competitive environment. 

 
Kaplan and Norton (1992) have formulated an approach for developing the BSC. They emphasize the 
use of documents, interviews, and workshops. The interviews should be conducted with members of 
the senior management team in order to create consensus regarding strategic priorities (Bourne et 
al., 2000; Lohman et al., 2004). The involvement of senior management in for example workshops is 
also supported by the approach presented by Neely et al. in their workbook ‘Getting the Measure of 
your Business’ from 1996 (Bourne et al., 2000). In their approach Neely et al. (1996) also emphasize a 
set of tools to align the stakeholder needs with the corporate strategy. At the same time as Lohman 
et al. (2004) recognize that the majority of the design processes presented in the literature do not 
include the interrelation between the design process and the existing measurement systems, they 
refer to a paper written by Medori and Steeple (2000) that addresses this issue. The design method 
that they present includes an audit step to balance the existing measures with the newly developed 
ones. Lohman et al. (2004) conduct their own empirical study to investigate the relationship between 
existing measures and the development of a performance measurement system while highlighting 
the importance of strategy derived measures. They suggest that the design process of a performance 
measurement system should be a continuous activity and hence the acknowledgement of earlier 
measures should be paramount. Neely et al. (2000) present a design process (see Table 3) based on 
academic theory and industrial practice. The purpose is that it should be practically applicable by 
presenting guidelines related to both involved individuals and procedures. This framework along with 
the one presented by Medori and Steeple (2000) also considers already existing performance 
measurement systems during the development of a new one. 
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Table 3. Performance Measurement System Design by Neely et al. 
 Purpose Procedure Output 
Phase 1 
What measures are 
required? 

To identify what information 
each manager needs to 
manage his part of the 
business. 

Brainstorming session. List of possible areas for 
performance measurement. 

Phase 2 
Cost-benefit analysis 

To ensure high pay-off 
measures are identified. 

Plotting output from phase 
1 on to cost-benefit matrix. 

List of high pay-off areas for 
performance measurement. 

Phase 3 
Purpose for 
measurement 

To ensure that there is a 
clear purpose underlying 
each measure. 

Completing the purpose for 
measurement check sheet. 

List of core areas for 
performance measurement 
(both high pay-off and 
fundamental 
measurements). 

Phase 4 
Comprehensiveness 
check 

To check that all the 
important areas for 
measurement have been 
covered. 

Brainstorming sessions with 
prompts from a facilitator. 

List of extra areas for 
performance measurement 
(either high pay-off or 
fundamental). 

Phase 5 
Detailed design 
(function) 

To determine the structure 
for each performance 
measure. 

Completing the 
performance measurement 
record sheets with the 
assistance of a facilitator. 

Series of record sheets, each 
of which summarizes the 
key issues associated with a 
given manager’s 
performance measures. 

Phase 6 
Integration (function) 

To determine whether the 
performance measures 
identified can be integrated. 

Completing the integration 
assessment check sheets. 

An integrated set of 
performance measures for a 
given business. 

Phase 7 
Environmental 
considerations 
(function) 

To check whether each of 
the key performance 
measures is appropriate for 
the function’s current 
environment. 

Completing the 
performance measurement 
environmental audit with 
the assistance of a 
facilitator. 

Set of appropriate and 
comprehensive 
performance measures for a 
given manager. 

Phase 8 
Inter-functional testing 

To determine whether the 
performance measures 
identified by different 
managers can be integrated. 

Group meetings and 
completing the integration 
assessment check sheets. 

An integrated set of 
performance measures for a 
given business. 

Phase 9 
Environmental 
considerations (inter-
functional) 

To check whether all the 
measures are appropriate 
for the organization’s 
current environment. 

Completing the 
performance measurement 
environmental audit with 
the assistance of a 
facilitator. 

Complete set of appropriate 
performance measures. 

Phase 10 
Destructive testing 
(inter-functional) 

To determine how the 
numbers can be played to 
maximize apparent rather 
than actual performance. 

Group meeting and 
completing the destructive 
testing check sheets. 

Enhanced integrated set of 
performance measures 
(with potential problem 
areas highlighted). 

Phase 11 
Institutionalization 

To institutionalize the 
performance measurement 
system. 

Introduction and training 
regarding a new 
measurement system. 
Audits to establish whether 
there is a conflicting 
performance measurement 
system in use. 

An implemented integrated 
set of performance 
measures. 

Phase 12 
Ongoing maintenance 

To ensure that redundant 
measures are deleted and 
new ones introduced 
appropriately. 

Ongoing completion of 
performance measurement 
review check sheets. 

A systematic process that 
ensures that the 
performance measures are 
regularly updated. 

  
In the specific cases where this process was tested, the researchers themselves acted as process 
facilitators. This was due to the immaturity of the concept and the researchers’ proprietary 
knowledge about the design process. The researchers recognized that further testing could entail 
that the process becomes generally applicable (Neely et al., 2000).  
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It is noticeable that most design processes and methods are congruent with the general notion that 
measures should be derived from strategy. One exception to this is the design method presented by 
Neely et al. (2002) that prioritize stakeholders above the corporate strategy regarding the derivation 
of measures. This design method is consistent with their framework (see The Performance Prism) 
that also highlights the importance of the stakeholders. The importance of stakeholders is also 
recognized by Bourne et al. (2000, p. 767) when they describe the design process of a performance 
measurement system as “principally a cognitive exercise, translating views of customer and other 
stakeholder needs into business objectives and appropriate performance measures”.  

3.4.4 Performance Measurement Frameworks 
Ever since the initial detection of the multiple deficiencies regarding traditional performance 
measurement systems, a number of alternative frameworks comprising a greater variety of 
performance dimensions have been developed by scholars and practitioners. Bititci et al. (2000) 
argue that although current performance measurement models and frameworks are mature enough 
to facilitate the development of dynamic performance measurement systems, they do not 
acknowledge the mechanism responsible for reviewing and revising the corporate strategy. 

The Balanced Scorecard (BSC) 
The BSC is one of the most prominent performance measurement frameworks employed worldwide 
(Griffith & Neely, 2006). The BSC was developed by Kaplan and Norton in the beginning of the 1990’s 
as a response to the inadequacies of existing performance measurement and management system. 
The BSC puts strategy and vision at the centre, not control. The analysis conducted by Marr and 
Schiuma (2003) suggests that the BSC has impacted the research field most significantly. As the name 
suggest, the BSC seeks to balance the traditional financial measures with more operational measures 
on customer satisfaction, internal processes, and the organization’s innovation and improvement 
activities. They recognized that no single performance measure can provide management with 
sufficient insight to relevant performance targets or highlight the critical areas of the business 
(Kaplan & Norton, 1992). The notion that one single measure is not able to capture the complexity of 
business performance is supported by Behn (2003) and Bhasin (2008). The BSC framework enables 
organizations to review their business from four different perspectives and it aims to answer the 
following questions (see Figure 6 ):  
 

• How do customers see us? (customer perspective) 
• What must we excel at? (internal perspective) 
• Can we continue to improve and create value? (innovation and learning perspective) 
• How do we look to shareholders? (financial perspective) 

 
Figure 6. The Balanced Scorecard framework 
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In addition to monitor the organizational performance from four different perspectives, the BSC is 
also designed to limit the number of measures in use. This is an important aspect of performance 
measurement and it is supported by Bhasin (2008) and Neely et al. (1995). By presenting the BSC, 
Kaplan and Norton aim to meet certain managerial needs. First, the BSC seeks to compile and 
organize a variety of complex and disparate business objectives (customer orientation, response time 
reduction, quality improvement, emphasize teamwork, reduce time to market, and long-term 
business management). Secondly, the BSC seeks to minimize the myopia of performance among 
managers by forcing management to consider all the important aspects of performance so that no 
one perspective excels at the cost of another. A prerequisite for implementing a BSC is the 
commitment of senior management since they have the most holistic view of the company’s vision 
and priorities. This is a managerial shift from earlier measurement systems that were designed and 
managed by the financial staff (Kaplan & Norton, 1992). 
 
Otley (1999) mentions that a major strength of the BSC is that it links performance measures with 
the corporate strategy and vision. Neely et al. (1995) go on by stating that a common strength with 
performance measurement frameworks in general, and the BSC in particular, is that it seeks to 
integrate different dimensions of performance and that it uses generic terms such as ‘internal’, 
‘external’, ‘cost’, and ‘non-cost’. Regarding drawbacks of the BSC, Otley (1999) argues that it has 
some inherent inadequacies. For instance, the BSC provides a very holistic perspective without any 
explicit guidance to practical implementation in the form of selecting specific measures within each 
perspective. This is supported by Neely et al. (1995, p.1244) who claim that “but while it provides a 
useful framework there is little underlying it, in terms of the process of performance measurement 
system design”. They add to this by stating that the BSC is missing one crucial perspective, the 
competitor perspective, i.e. “what are our competitors doing?”. Another criticism directed towards 
the BSC is the ambiguity regarding weighting of the different perspectives and how to determine 
cause and effects relationships among measures and perspectives (Otley, 1999). Saha, Anand, and 
Sahay (2005) acknowledge this as the most critical issue when implementing a BSC in corporate 
India. Finally, Otley (1999) concludes by arguing that the reasoning underpinning the BSC suffers 
from excessive linearity. Otley mentions that the BSC is simplifying a complex reality by assuming 
linear cause-and-effect relationships between the different perspectives, i.e. assuming that 
improvement within for instance internal processes will automatically lead to more satisfied 
customers and thereby equally satisfied shareholders. 

The Performance Prism 
In the literature review conducted by Marr and Schiuma (2003), they claim that the Performance 
Prism and more general work on performance measurement by Neely et al. dominate performance 
measurement literature behind the BSC. The Performance Prism, see Figure 7, is one of the most 
recently developed performance measurement frameworks. As with the BSC it seeks to balance 
financial and non-financial measures by acknowledging different perspectives. In contrast to the BSC 
framework, which focuses on the shareholders and customers, the Performance Prism acknowledges 
a greater variety of stakeholders, such as employees, suppliers, investors, alliance partners, and 
regulators (Neely, Adams, et al., 2002; Tangen, 2004) and the purpose of the framework is to 
measure and manage stakeholder relationships in order to deliver stakeholder value (Bourne, 
Franco, & Wilkes, 2003; Gouvea & Angelis, 2008). The five different perspectives of the Prism are 
visualized by five facets (Neely, Adams, & Crowe, 2001; Neely, Adams, et al., 2002): 
 

• Stakeholder Satisfaction – Who are our stakeholders and what do they want and need? 
• Stakeholder Contribution – What do we want and need from our stakeholders? 
• Strategies – What strategies do we need to put in place to satisfy these sets of wants and 

needs? 
• Processes – What processes do we need to put in place to satisfy these wants and needs? 
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• Capabilities – What capabilities (bundles of people, practices, technology, and 
infrastructure) do we need to put in place to allow us to operate our processes more 
effectively and efficiently? 

 
By presenting this framework, Neely et al. (2001) challenge the common perception that 
performance measurement systems should be strictly derived from strategy since they base their 
measures on stakeholders’ wants and needs. This also entails that the framework questions the 
company’s existing strategy (Tangen, 2004). Tangen (2004) continues by arguing that the Prism does 
include some inadequacies. For instance, the Prism is lacking guidance on how to practically select 
and apply the measures in the organization as well as incorporate firms’ existing measurement 
systems. He requests a combination of the Prism and implementation tools previously developed by 
Neely et al.  

 
Figure 7. The Performance Prism 

The Performance Measurement Matrix 
Another performance measurement framework, that has been created as a result of criticism 
towards traditional performance measurement systems, is the Performance Measurement Matrix 
developed by Keegan et al. (Kennerley & Neely, 2002). The Matrix follows the same principles as the 
BSC, it seeks to combine different aspects of organizational performance. The Performance 
Measurement Matrix reflects a two-dimensional perspective of business performance; cost and 
context, see Figure 8. 
 

 
Figure 8. The Performance Measurement Matrix 
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As with the BSC the main strength of the Matrix is that it incorporates both financial and non-
financial dimensions of performance. Since it employs standard terminology regarding the different 
dimensions it allows for greater flexibility, regarding cultures, size, and business (Neely et al., 1995). 
One criticism raised against the Performance Measurement Matrix is that it lacks the explicit links 
between the different dimensions of performance that are present in other frameworks such as the 
BSC (Neely et al., 2000). 

Results and Determinants Framework 
In order to overcome the issues of linking different performance dimensions to each other, Fitzgerald 
et al. (1991) developed the Results and Determinants Framework (Figure 9). This was a result of their 
study on performance measurement in the service sector. The framework is built on the assumption 
that performance measures can be divided into two basic types; results (competitiveness and 
financial performance) and the determinants of the results (quality, flexibility, resource utilization, 
and innovation)(Fitzgerald et al., 1991; Neely et al., 2000). One strength of the framework is that it 
separates the lagging indicators (Results) from the leading indicators (Determinants) as well as 
establishing a linkage between them (Neely et al., 2000).  

 
Figure 9. The Results and Determinants Framework 

Brown’s Framework 
Most of the previously presented frameworks have had a hierarchical organizational structure. 
Brown’s Framework employs a more horizontal approach by focusing on business processes. As seen 
in Figure 10, the framework acknowledges the discrepancy between input, process, output, and 
outcome. Each of these categories contain specific factors linked to the success of the company, with 
the ultimate goal to achieve repeated business (M. G. Brown, 1996). One criticism worth mentioning 
is that this framework is strictly focused on the processes. Neely et al. (2000) argue that the 
framework is located at one extreme of a continuum ranging from hierarchical to process-focused.  

 
Figure 10. Brown's Framework 
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The Performance Pyramid 
The Performance Pyramid is placed in the middle of the continuum mentioned in the previous 
section, ranging from hierarchical to process-focused. Neely et al. (2000) consider the balance 
between a strictly process focused approach and a hierarchically focused approach as a strength of 
this framework. The framework also explicitly separates the measures that are of interest to external 
parties (customer satisfaction, quality, and delivery) and measures that mainly concern the internal 
business (productivity, cycle time, and waste), see Figure 11 (Lynch & Cross, 1991). 

 
Figure 11. The Performance Pyramid 

The Performance Measure Record Sheet 
The Performance Measure Record Sheet goes beyond previously mentioned frameworks regarding 
practical utilization. It provides detailed guidance on how to design the specific measures for the 
performance measurement system. Apart from other frameworks it does not provide any 
suggestions on categorization of the specific measures in relation to the business processes or the 
hierarchical organization, e.g. internal/external, financial/non-financial (Neely et al., 1997). Neely et 
al. (1997) argue that the framework is helpful because it assists in the design process of performance 
measures as well as highlighting the behavioral implications of the measures in specific contexts. The 
framework encourages the user to formulate adequate measures by specifying for instance the 
purpose of the measure, how it relates to business objectives, frequency of measurement, who does 
the measuring?, and who acts on the data? (Neely et al., 1997).  

DMP framework 
Maltz, Shenhar and Reilly (2003) have developed the Dynamic Multi-dimensional Performance (DMP) 
framework. The framework assumes organizational success as a dynamic and ongoing process as a 
function of time. The framework is conceptually based on the BSC (Kaplan & Norton, 1992) and the 
“Success dimensions” model (Shenhar & Dvir, 1996). Maltz et al. (2003) identified three major 
inadequacies with the BSC: (1) It does not take into account the contributions of stakeholders such as 
employees and customers, (2) it does not acknowledge the impact that the community has on the 
environment in which the company operate and (3) it does not highlight performance measures 
related to stakeholders’ contribution. The role of motivated employees is seen as a critical factor, 
especially in service oriented firms. Maltz et al. (2003) also mention that even if the BSC is more long-
term oriented than traditional financial measures, it does not acknowledge the very long term 
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measures. The main criticism that has been raised against the “Success dimensions” is that even if it 
provides a framework encompassing both the short and very long term perspective, it fails to provide 
operational measures. The DMP framework identifies measures in five major success dimensions: (1) 
Financial Performance, (2) Market/Customer, (3) Process, (4) People development and (5) Future. 
The acknowledgement of the time aspect is inherent in the five dimensions proposed in the 
framework (Maltz et al., 2003). The DMP framework’s ability to assess organizational performance in 
different time horizons makes it interesting for firms that are striving to adopt the Lean concept. The 
dimensions of the framework are also relevant in accordance with the Lean concept. The “customer 
dimension” addresses the customer focus of Lean, the “people” dimension relates to Lean’s focus on 
employees’ skills, commitment, personal development and the interrelation between various 
stakeholders and the “future” dimension is important since it relates to the inherent long term focus 
of the Lean concept. 

3.4.5 Effectiveness vs. Efficiency 
Since the two terms ‘effectiveness’ and ‘efficiency’ have previously been mentioned, an elaboration 
of the terms follows. This elaboration also acts as a basis of the chapter on measuring Lean. 
 
When measuring performance it is essential to acknowledge the discrepancy between the two 
dimensions of performance, effectiveness and efficiency (Frökjaer, Hertzum, & Hornbaek, 2000; 
Kollberg et al., 2007). These two dimensions correspond to the two categories of Lean performance 
measures presented by Holm and Åhlström (2008). The two categories they present are concerned 
with ‘leanness’, which implies to what extent Lean practices and tools are applied, and the actual 
outcomes of the Lean practices. The discrepancy between effectiveness (outcome) and efficiency 
(‘leanness’) is vital due to the purpose of this study. While focusing on one dimension it is important 
to acknowledge the interaction between the two and the explicit pros and cons with measuring each 
dimension (Holm & Åhlström, 2008). One advantage of measuring the outcomes is that they are 
clearly linked to the initial incentive of the Lean implementation (Holm & Åhlström, 2008). At the 
same time it is important to acknowledge that the measurements of outcomes initially might indicate 
degradation (Karlsson & Åhlström, 1996). In support of efficiency (‘leanness’) measurements, Holm 
and Åhlström (2008) argue that if the strategic objective is the Lean implementation itself, the 
‘leanness’ of the organization is most vital to measure. Disadvantages of focusing on ‘leanness’ 
include the risk of becoming excessively Lean, meaning that focusing for instance on speed over 
quality might have negative impact on the employee commitment (Angelis et al., 2011). 
 
Frökjaer et al. (2000) have identified that, as while ‘usability’ has gained recognition, there exists no 
consensus as to how the term should be defined. They have identified both narrow and broad 
definitions of the term ‘usability’ throughout the existing literature. In accordance with Frökjaer et al. 
(2000), this report will rely on the following ISO definitions of effectiveness and efficiency: 
 

• Effectiveness – The term refers to the accuracy and completeness with which users achieve 
certain goals. Indicators of effectiveness include quality of solution, and error rates. 

• Efficiency – This term refers to the relation between (1) the accuracy and completeness with 
which users achieve goals and (2) the resources expended in achieving them. Indicators of 
efficiency include for example task completion time. 

 
To simplify these definitions, Kollberg et al. (2007) refers to effectiveness as ‘doing the right things’ 
and to efficiency as ‘doing the things right’. Neely et al. (1995 p.1228) refer to effectiveness as “the 
extent to which customer requirements are met”. Efficiency is referred to as “a measure on how 
economically the firm’s resources are utilized when providing a given level of customer satisfaction”. 
Studies show that simple and general relations are commonly assumed between effectiveness and 
efficiency. The relation is partly dependent on both the context and the complexity of the task. In 
their study on call service centers, Piercy and Rich (2009) have emphasized the use of efficiency 
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measures. This focus is partly supported by Frökjaer et al. (2000) who argue that high performance 
on routine tasks are highly dependent on efficient execution. Further, they claim that efficient 
execution is of minor importance when high quality results are desirable in complex tasks, i.e. there 
is no apparent correlation between efficiency in complex tasks and high performance. The study by 
Frökjaer et al. (2000), among others, suggests that only a weak correlation between effectiveness 
and efficiency can be observed in general. Frökjaer et al. (2000) suggest that both effectiveness and 
efficiency measures should complement each other unless correlation can be demonstrated in each 
specific context. Such complementary measures have been adopted when for instance measuring 
performance within healthcare services (Kollberg et al., 2007). While Piercy and Rich (2009) solely 
employ efficiency measures in their case studies, they acknowledge this as a limitation. Their 
limitation may entail that too much focus is put on efficiency over producing an effective quality 
product. Their acknowledgement is in alignment with the recommendations of Frökjaer et al. (2000). 
They present three explicit implications on how to measure effectiveness and efficiency. Firstly, they 
recommend that both effectiveness and efficiency are measured, which is also supported by Kollberg 
et al. (2007). When not doing so, there is a risk of neglecting vital aspects of performance. One 
reason why a myopic approach on performance measurement might be employed is due to that a 
preconceived correlation between effectiveness and efficiency is present. Another reason why a 
myopic approach might be present is because it is often difficult to measure effectiveness and 
therefore firms tend to solely apply efficiency measures when evaluating complex tasks. The second 
implication lies in that no specific advice can be offered about which kind of measure that should be 
used. It is important for a firm to understand how tasks, users, and technology interact in order to 
perform adequate measurements (Van Welie, Van der Veer, & Eliens, 1999). As mentioned earlier 
the correlation between effectiveness and efficiency is dependent on the context and hence no 
general relation between the two can support the choice of measures. The third explicit implication 
is concerned with adequate outcome measures. Such measures are a necessity for evaluating the 
overall usability of a system. Measures focused on outcome have gained attention in performance 
measurement. Since quality and error rates (outcome measures) are strongly related to customer 
satisfaction (Frökjaer et al., 2000), the increase in attention on such measures could be partially 
linked to the increased attention in Lean thinking, which focuses on customer value (Modig & 
Åhlström, 2011; Womack et al., 1990). 

3.5 Measuring Lean 
After having reviewed the literature on the Lean concept and the literature on performance 
measurement, the issue of measuring Lean activities and outcomes emerges as an interesting topic. 
This section provides an overview of the scarce academic material concerning this issue. 
 
There are two dimensions to the notion of measuring Lean; measuring the level of the Lean 
implementation, the ‘leanness’ of the company, or measuring the outcomes of the Lean 
implementation (Holm & Åhlström, 2008; Karlsson & Åhlström, 1996; Ward & Graves, 2001). These 
two dimensions can be related to the measuring of efficiency and effectiveness in an organization. 
The promoters of measuring outcomes, such as lead time or productivity, argue that an organization 
is not becoming ‘leaner’ unless it can display improvements in the KPIs related to the outcomes 
(Holm & Åhlström, 2008). Holm and Åhlström (2008) have recognized that the focus on Lean as a 
philosophy has rendered in difficulties related to operationalizing the ideas and in turn measuring 
the progress. In accordance to this, the promoters of measuring work practices state that it is the 
only way of measuring the implementation of a philosophy (Åhlström, 2004a). In addition to these 
two dimensions of Lean performance measurement, Holm and Åhlström (2008) identify a third 
dimension. This dimension is related to the preconditions for Lean implementation in a company. 
They claim that the performance measurement system needs to change depending on the 
implementation level of the company, which is supported by Bhasin (2008) and Ward & Graves 
(2001). Based on these findings, Holm and Åhlström (2008) have developed an assessment tool 
which integrates all three of these dimensions. Similar to this tool, Kollberg et al. (2007) develop a 
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measurement framework for the healthcare industry that encompasses both the efficiency and the 
effectiveness dimensions of Lean performance.   
 
Karlsson and Åhlström (1996) have developed an operationalized model to be used when assessing 
the changes related to implementing Lean production. The model focuses on the determinants 
rather than the actual outcomes and it is delimited to the manufacturing function of a production 
process. They identify nine principles of Lean manufacturing; (1) Elimination of waste, (2) Continuous 
improvement, (3) Multi-functional teams, (4) Zero defects, (5) JIT, (6) Vertical information systems, 
(7) Decentralized responsibilities, (8) Integrated functions, and (9) Pull instead of push. For each 
principle they identify suitable operationalized measures for assessing the Lean implementation. 
Instead of setting a target value, they provide a desired direction for each measure which is in 
alignment with the belief that Lean is a direction rather than a target state (Karlsson & Åhlström, 
1996; Liker, 2004; Womack et al., 1990).  
 
Relying on performance measurements based on traditional accounting methodologies might 
provide management with irrelevant performance data and the true benefits of the Lean concept 
may not protrude (Bhasin, 2008). Regarding the financial benefits of Lean, Fullerton & Wempe (2009) 
and Shah & Ward (2007) have recognized that no clear evidence exist. In their study of correlation 
between Lean practices and return on sales, Fullerton and Wempe (2009) present results that 
indicate some positive correlation but they do not present any conclusive evidence. Their study also 
indicates that the relationship between Lean practices and return on sales is mediated by a 
measurement system aligned with strategy. Related to this are the findings presented by Bhasin 
(2008) implying a positive correlation between customer satisfaction and financial performance. The 
findings suggest that an increase in customer satisfaction of one-point rendered in an increase in net 
present value of $7.48M over five years for a typical Swedish firm. In a manufacturing setting, Ward 
and Graves (2001) have identified that companies adopting the Lean concept may suffer if traditional 
accounting, control, and performance measurement systems are not updated according to the Lean 
principles. It is important that the performance measurement and the manufacturing strategy are in 
alignment since measurement facilitates continuous improvements and Lean implies a direction 
rather than a destination (Karlsson & Åhlström, 1996; Ward & Graves, 2001). In addition to support 
Lean manufacturing principles, the performance measurement system must also adhere to Lean 
methods such as value, perfection, and flow (Womack & Jones, 2003). 
 
In a literature review conducted in 2007, covering the relationships between performance 
measurement and Lean, Forsberg and Saukkoriipi recognize that the activity of measuring 
performance is not emphasized in the literature on Lean. In their report from 2008, Holm and 
Åhlström identified the need of an empirically developed evaluation framework that would be able 
to determine the level of a company’s Lean implementation. In the report they also recognized that 
only three papers concerning measurement of changes towards Lean service had been written. The 
first paper contained a model for measuring lead times within the healthcare industry. The second 
one was also concerned with outcomes since it concentrated on inventory, productivity, and cycle 
time. The third paper was focused on adapting a measuring tool, developed for manufacturing, to 
service industries (Holm & Åhlström, 2008). They end by stating that since services is a much more 
heterogeneous business than manufacturing, a generally applicable measurement tool for services is 
difficult to develop. The shortage of Lean performance measurement literature aligns with the 
conclusions of Womack and Jones (2003), stating that companies should focus on improving their 
processes by implementing Lean techniques and not put any effort into performance measurement. 
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4 Empirical setting 
This chapter presents how the Lean concept is operationalized in Company X and how the work tasks 
relevant for this study are performed in the everyday operations. The chapter presents the Lean 
efforts taken by Company X and how they work to transform the entire organization. The chapter also 
presents the standardized work processes underpinning the ASM operation. The chapter concludes by 
presenting current measuring initiatives in Company X and a summary of the findings from the 
benchmarking studies. The purpose of this chapter is to create an understanding of how Company X 
delivers and manages their Application Management services. 

4.1 Lean@Company X 
The Lean transformation initiative at Company X is part of a strategic direction in the company. This 
strategic direction aims to double productivity and halve lead time by 2015 and is referred to as 
Delivery Excellence Must-Win-Battle. The Lean transformation entails adoption of a complete Lean 
concept, composed by Lean thinking, values, principles and tools. Company X have expressed their 
Lean philosophy to be focused on delivering more customer value with less effort and at a higher 
rate, individuals should systematically solve problems in order to eliminate waste across entire 
systems. Additionally, teams must be empowered and inspired to implement improvements 
continuously as part of everyday work. Company X has stipulated a number of benefits they aim to 
achieve by implementing the Lean concept (Table 4). 
 
Table 4. Sought after benefits of Company X's lean initiative. 
Customer benefits Organizational benefits Employee benefits 
- Faster and more efficient problem 
solving. 
- More predictable lead times. 
- Security in their relationship with 
Company X. 
- More consistent and higher quality. 
- Improved 
information/communication. 

- More time for value added activities. 
- Increased standardization of 
frequently occurring cases. 
- More time and increased 
standardization of less frequently 
occurring cases. 
- More efficient and flexible flows. 
- Satisfied customers = satisfied 
employees 

- Possibility to influence and improve 
the everyday work 
- Slower working pace. 
- More consistent work load. 
- More meaningful work tasks. 
- New carrier opportunities. 
- Clearer individual expectations. 

 
Company X has designed their internal “Lean house” (Figure 12) that expresses how the Lean effort 
in Company X is supported in the organization. According to the Lean house, the everyday Lean work 
is being conducted and evident among the co-workers and their interaction with the customers. They 
are in turn supported by a Lean organization structure, as depicted in the Lean house, in their strive 
of a Lean way of working. 
 

 
Figure 12. Company X's Lean house 
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The Lean initiative at Company X is driven and supported by the Lean Coordination Competence 
Centers (LCCC) established in 2010. The LCCCs act as hubs for knowledge, information, material and 
resources in Company X’s strive of becoming a Lean organization. The main tasks of the LCCC include 
introducing the Lean concept to new employees, educate Lean coaches and provide support for 
everyday Lean operations both on operational level and top management level. The LCCCs are also 
responsible for prioritizing and coordinating improvement proposals and act as a filter against 
deficient A3s when decisions have been made to implement the improvement on an aggregated 
level. In the beginning of the Lean implementation process, the LCCC focused on educating and 
motivating the lower hierarchical levels of the organization. As the process progressed, the focus has 
now shifted towards targeting the higher management levels of the organization. The purpose 
behind this shift is to target enthusiastic individuals with mandate to spread the Lean philosophy by 
educating and informing the lower levels of the organization. The Swedish LCCC is today staffed with 
three Lean coordinators working full time with the development of Company X’s Lean concept by 
actively working with spreading the concept in the Swedish organization and coordinating the Lean 
efforts with the other LCCCs. Today, the Lean concept and the LCCC have not been fully prioritized by 
Company X due to other organizational changes. As one of the Lean coordinators says “Company X is 
not ready to fully invest and commit to the Lean concept. The new CEO is prioritizing other initiatives 
than the Lean concept at this moment”. The new CEO assumed office in November 2011.  
 
During the present phase of Company X’s Lean implementation a great effort is put on educating the 
organization and spreading the concept of Lean. The idea is that different teams and divisions in 
Company X contact the LCCC with a request for Lean education. The LCCC provides a 14 week 
educational program (Figure 13) which aims to introduce the Lean concept to the team and make the 
team self-propelled in their Lean work. The initial phase of the program involves planning with the 
team management and the appointment of the future lean coaches. The next phase implies 
introduction of Company X’s proprietary Lean tools and training of the Lean coaches. In the third 
phase of the program, the rest of the team is introduced to the Lean concept by for instance 
participating in a Lean game which facilitates fundamental understanding and knowledge of the 
benefits of a Lean way of working. The last phase of the program aims to institutionalize a Lean way 
of working by for example conduct reflection and improvement meetings. This stage is supposed to 
be run by the team itself with the support of the LCCC. 
 

 
Figure 13. Outline of the 14 week Lean educational program in Company X. 

 
The Lean coaches are vital stakeholders in Company X’s Lean initiative and great effort is put on 
choosing and educating the most suitable employees for this role. Their main Lean responsibilities 
are: 
 

• Ensure that improvement meetings are scheduled and prioritized. 
• Prepare issues for and lead discussions at improvement meetings. 
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• Concretize analyses and proposals for improvement. 
• Assist co-workers in their reflections from a Lean perspective. 
• Educate employees in applying methods and tools. 
• Assist management in understanding the development of the organization. 

 
Besides choosing to implement a set of generic Lean tools, Company X has also chosen to emphasize 
a set of customized Lean tools in order to achieve their Lean transformation. These tools are 
designed to aid in visualizing, managing, and solving problems. Some of the generic tools Company X 
has chosen are Value Stream Mapping, root cause analysis and Kanban principles. In addition, the 
improvement efforts are also visualized on physical Lean boards and on the internal website. The 
visualization includes new, ongoing, and completed improvement proposals.  

4.1.1 The A3 template 
One of the customized tools that Company X employs in the Lean transformation is the A3 problem 
solving template (the name refers to the A3 paper format). The A3 template is presented in this 
chapter since it is part of the empirical setting. However, the analysis is not dependent on the A3’s 
theoretical construct and it is therefore disregarded in the literature review. It is designed to identify 
a potential improvement based on employee observations during their everyday work. The A3 
template is based on a Plan-Do-Check-Act (PDCA) cycle (Liker & Morgan, 2006). The planning section 
of the template is divided into four separate parts where the owner of the suggestion specifies the 
background, the current condition, target condition and a root cause analysis. In the background 
part, the importance of the improvement and how it relates to the organization’s objective have to 
be specified. Further, the current condition will be described in the form of current practices and 
metrics and thereby defining the perceived problem. In order to achieve the desirable results the 
target condition has to be clearly specified with regard to specific goals, metrics and time schedule. 
Finally, the planning part of the A3 template consists of a root cause analysis specifying the root 
cause(s) of the problem in detail with all relevant factors considered (human, machine, material, 
method, environment, measurements etc.). This can be made with the help of a fishbone diagram, 
cause/effect network, or the 5 whys. The next step of the A3 template corresponds to the Do-part of 
the PDCA cycle. In this section of the A3, countermeasure(s) for each root cause of the problem are 
to be proposed. These countermeasures should be clearly linked to the problem, specifying each 
individual’s responsibility, and ensure that the problem does not reoccur. How the countermeasures 
are implemented and measured must also be described in this section of the A3. The checking phase 
of the A3 is referred to as confirmation. During the confirmation, the actual result of the 
countermeasure(s) are monitored and evaluated in order to analyze how the system reacts to the 
implemented countermeasures. In this part the actual performance of the system is compared to the 
predefined target conditions. If the actual performance is not aligned with the desired target 
conditions the cause of the failure must be determined and treated accordingly. The last section of 
the A3 template is called follow-up. It is characterized by learning and how to evolve as a result of 
the outcome of the countermeasures. Questions to be asked in this phase are for example; how 
should our work processes be adjusted? What have we learned that does or does not improve the 
situation? How can we proceed? 
 
As mentioned earlier, the A3 is designed to address a specific problem that can be a part of an 
aggregated issue. In turn, the aggregated issue is addressed in the A0 (A0 paper format) template 
which, when finalized, will contain multiple A3s reflecting different aspects of the same issue. 

4.1.2 The A0 template 
The A0 template is designed to address the entire process of problem solving, from identifying a 
problem to the actual implementation of a viable solution. The idea behind the template is that it 
should be physically present at the actual work site in order for everyone to be able to contribute at 
any given time. The A0 template also aims to facilitate communication and cooperation both inside 
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and outside the team, facilitate knowledge sharing about problem solving methods, facilitate 
everyday Lean efforts and facilitate priorities regarding improvements. When a sufficient amount of 
suggestions have been posted, a group effort will break down the most urgent issues and analyze 
them further. The A0 template could be used on multiple levels; it can address specific issues in 
internal processes as well as more aggregated organizational issues. The A0 template is comprised by 
a nine step process as described below. 
 

• Step 1. The first step implies addressing the aggregated operational deficiency that has been 
identified. This is done by addressing four main aspects of the issue. First, it is important to 
identify the customer that is affected by this deficiency, who is supposed to receive the value 
that is created by the process in which the deficiency is identified? Secondly, it is important 
to determine the value creating actions in the process. Further, it is essential to identify the 
necessities that are required to execute the process. Finally, it is important to ask the 
question “How do we know that we are doing a good job and how do we measure it?”. 

• Step 2. The second step is concerned with problem inventory. Each member of the group is 
supposed to identify possible bottlenecks and/or wastes related to the overall issue that was 
identified in step 1.  

• Step 3. After having identified the problems and bottlenecks, these must be categorized into 
six categories: (1) Customer, (2) Co-operation with other teams, (3) Competence, (4) 
Equipment/environment, (5) Co-operation within the team, and (6) work methods. 

• Step 4. In the fourth step, the group sorts among the identified problems/bottlenecks and 
then decides which one that is most urgent to address and move forward with. 

• Step 5. The problem that has been prioritized in the previous step is only a symptom of one 
or more underlying root causes. This step aims to identify this/these root causes by asking 
the question “why?” at least five times and also provide suggestions on how to resolve the 
root causes. This step is documented in an A3 template (see paragraph  4.1.1 The A3 
template). 

• Step 6. The suggestions of improvement that were brought up in the A3 during the previous 
step are categorized in two dimensions; (1) Cost and (2) Customer value. The scale of the two 
dimensions range from “high” to “low”. Depending on the categorization the different issues 
are given a certain priority. 

• Step 7. According to priority, each issue is placed in an activity schedule addressing 
finalization date and individual responsibilities.  

• Step 8. Step eight is based on a PDCA cycle where the most urgent issue is being executed. 
During the cycle it is important to have well defined and adequate measures in order to 
determine whether the change implementation renders in the expected effects. 

• Step 9. Step nine entails continuing the process at step four, addressing the next most urgent 
problem to be dealt with. This loop should be an ongoing process for continuous 
improvement. 

4.2 ITIL and ASM 
In order to understand the operational context of this study, the formulated work processes are 
presented in the following chapters. 
 
The Information Technology Infrastructure Library (ITIL) was developed by the British Central 
Computer and Telecommunications Agency (CCTA) with the intention to gather relevant experience 
of delivering cost effective and qualitative IT services. ITIL is in turn derived from the ISO 20000 
standard. It generally contains a set of practices and frameworks for IT service management on how 
to align IT services with business objectives. ITIL has emerged as a useful framework due to 
organizations’ increasing demand on IT for sustaining business operations. The ITIL framework assists 
organizations in aligning their IT operations with customer demand and its variation. The ITIL is a 
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series of publications with processes and frameworks containing detailed information that assist 
firms in running their IT operations. ITIL is commonly used when firms face; lack of knowledge, 
complex systems, rapid changes, and increasing and unpredictable operational and customer 
demand (Office of Government Commerce, 2007b). 
 
ASM (Application Service Management) is Company X’s proprietary process model derived from the 
ITIL framework. This process model serves to handle the lifecycle of an application in production in 
cooperation with the customer and the operations service provider. The process starts at the 
Preparation phase when an application is about to be put into live production and ends with the 
conclusion of the ASM service (see Figure 14). The process consists of 9 sub-processes; (1) 
Management, (2) Preparation, (3) Deploy, (4) Operate, (5) Optimize, (6) Determine requirements, (7) 
Design, (8) Build, and (9) Conclusion. As mentioned in the delimitations (see paragraph 1.4 
Delimitations) the focus of this thesis will be on the fourth sub-process, Operate. 
 

 
Figure 14. ASM process model 

4.3 The operational delivery 
The model Company X employs in order to deliver their Application Management (AM) service relies 
on a customer interface referred to as SPOC. This setup is in accordance with the ITIL framework and 
implies that the customers have predefined contact channels with Company X. On the operational 
level, the SPOC channel is generally a designated Service Desk (SD) that the customers can reach via 
e.g. telephone or e-mail. As depicted in Figure 1, the operational level of the delivery organization is 
comprised by two main sub-divisions; (1) the Service Desk and (2) the Service Production (SP). The 
Service Desk’s main responsibilities are to receive incident reports from the customer’s users, classify 
the incidents and handle minor problems. If the Service Desk is not able to resolve an incident due to 
lack of competence or time constraints, the incident is escalated into a problem and passed on to the 
Service Production unit. It is important to distinguish between incidents and problems. An incident is 
what the customer reports to the Service Desk and a problem is what an incident becomes if it is 
escalated to the Service Production. An incident is what the customer experiences, a symptom. A 
problem is the root cause of the incident and it is solved in Problem Management. When the 
problem is solved, a known error is created and depending on the severity, a Request For Change 
(RFC) will be omitted to Change Management where the problem is permanently solved. The linkage 
between a customer’s perceived malfunction and a request for change is depicted in Figure 15. 
Besides incidents, customers can also send Service Requests. These are of a more inquisitive nature 
and can imply that the customer wants information regarding certain data logs or a request for a 
specific add-on to the system. Some customers explicitly request in the contract that specific 
individuals in Company X are to operate their Service Desk while others only request a certain 
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function or capability in the Service Desk. Company X is trying to agree on contracts where only the 
functionality and capability are delivered, regardless of specific individuals.  
 

 
Figure 15. The linkage between a reported malfunction and a RFC. 

4.4 ASM processes 
The ASM processes that Company X employs in their AM operations are mainly based on the ITIL 
framework since this framework has emerged as an unofficial industry standard. The forth sub-
process, Operate (see paragraph 4.2 ITIL and ASM), includes three main help processes; (1) Incident 
Management, (2) Problem Management, and (3) Change Management. These are the three main 
processes Company X employs to be able to handle incidents and service request reported by the 
users, i.e. the everyday maintenance of the systems. These processes together comprise “Event 
Management” (see Figure 16). Incidents and Service Request are categorized by priority on a scale 
from A to D (where A is an error that causes major system failure and has to be dealt with 
immediately. D-errors are considered low-priority with no need for immediate attention). The 
categorization of incidents is not standardized within Company X. The categorization of incidents 
varies between different contracts and customers. Since the incidents are mainly categorized by the 
end users (customers), they tend to be exaggerated in their nature. What is categorized as an A-error 
by the customer should not necessarily be treated as one by Company X. The operation of the 
Service Desk is completely based on the process of Incident Management while the work of the 
Service Production unit is split between the Problem Management process and the Change 
Management process. 
 
As mentioned earlier, this thesis delimits itself to the processes within Incident Management and 
Problem Management that both are part of the ASM sub-process called Operate (See Figure 14). In 
the Operate sub-process, the IT service organization delivers the service required by the customer. 
This sub-process comprises all activities and measures necessary to enable and maintain the 
intended use of the application services and infrastructure in order to meet Service Level 
Agreements (SLAs) and business targets. The SLA is a document containing Service Level Targets 
(SLTs). These are agreed upon in the contract with the customer and they define the level of service 
that has to be met by Company X. The SLTs can for instance regulate such areas as incident handling 
time, response time, etc. The content of the SLA controls the billing rate of the contract and it also 
regulates different fines if the SLTs are not met. 

4.4.1 Event Management 
Event Management is the name of a collection of processes that together constitute the everyday 
operation and maintenance of ASM, see Figure 16. Event Management entails monitoring of the 
application, the infrastructure and the different databases as well as emergency corrections (Incident 
Management, Problem Management, and Change Management). Reviewing the different corrections 
is a vital task that Event Management is also responsible for.  
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Figure 16. Event Management overview 

 
The emergency correction taking place in Event Management is primarily concerned with fire-
fighting. When an Incident or Service Request is first handled through the SPOC it reaches the Service 
Desk. 

Incident Management 
The first process in Event Management is Incident Management. It is operationalized within the 
Service Desk and its sole purpose is to restore normal service operation as quickly as possible in 
order to minimize the disruption to the customer’s business, thereby ensuring that the best 
achievable levels of availability and service quality are maintained. Normal service operation in this 
case means the service operation stated by the SLA or Service Value Agreement (SVA). The SVA is a 
concept under development at Company X which aims to replace the SLA since it has a stronger 
emphasis on customer value.  The Incident Management process consists of two sub-processes; 
Incident Handling and Incident Investigation, see Figure 17. A swim lane diagram depicting the 
division of roles and handovers within incident handling and incident investigation is presented in 
Appendix D.  Incident Handling is the initial part of Incident Management where the incident or 
Service Request is first classified. The incident is then assessed and hopefully the initial support that 
is provided will render in a solution that restores normal operation. The Incident Handling is mainly 
concerned with the aspect of time and meeting the SLA. If the incident cannot be solved within 
Incident Handling it will be handed over to Incident Investigation. Incident Investigation is also highly 
affected by the SLA but still has additional time to try to solve the incident than what is the case 
within Incident Handling. If not even the Incident Investigation is able to solve the incident, it will be 
handed over to the Service Production unit and specifically the Problem Management process. Even 
if the incident is resolved, by for example a workaround, there might still be a need to create a 
problem ticket to the Service Production in order to correct the underlying root cause of the 
problem. 
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Figure 17. Incident Management 

Problem Management 
The purpose of the Problem Management is to prevent incidents and problems from occurring 
through proactive problem management activities and to eliminate reoccurring incidents by 
identifying and implementing permanent solutions. Furthermore, Problem Management aims to 
minimize the impact of incidents that cannot be prevented or permanently solved by identifying, 
documenting, and communicating workarounds, and by maintaining information about problems 
and their respective resolutions. The Problem Management process consists of two sub-processes: 
Problem Control and Error Control (see Figure 18). A swim lane diagram depicting the division of 
roles and handovers within problem control and error control is presented in Appendix E. Problem 
Control finds the root cause and solution or workaround for a problem and changes it to a known 
error. Error Control records all information about known errors, assesses the needs and means to 
solve the error, and when required raises a request for change (RFC) which in turn is handed over to 
Change Management. 
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Figure 18. Problem Management 

Change Management 
Within Change Management the purpose is to ensure that standardized methods and procedures are 
used for efficient and prompt handling of all changes in IT services. This is done in order to minimize 
the impact of any related incidents upon change. Changes in IT services must have authorization 
from Change Management before the implementation. The process within Change Management has 
three alternative routes, depending on how the authorization is given: 
 

• Standard change – This route can be applied only when there is a standard change model, 
which is assessed and authorized by Change Management in advance. The implementation 
can start directly when the change request is assigned. 

• Emergency change – The emergency change route is only for urgent changes. The 
authorization is given a named Emergency Committee. Some steps in the workflow can be 
completed after the change. 

• Planned change – This is the route that all other changes go through. They first have to be 
planned and assessed and authorized by Change Management before they can be 
implemented.  

 
Figure 19 visualizes the whole entity of Event Management and the different steps and handovers 
that are present between the three processes (Incident, Problem, and Change Management). 
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Figure 19. Event Management in detail 

 

4.4.2 ASM processes in practice 
In order to compare the theoretical ASM processes with how they are applied in practice, logged 
data from the case management system has been extracted. This comparison has identified certain 
wastes within Event Management and surfaced aspects vital in a future performance measurement 
system. For example, incidents and service requests are often subjected to an excessive number of 
handovers. Two individual cases were randomly chosen from the case management system and are 
presented below.  

Case A 
Case A is a service request regarding an add-on to an existing system application. The solving of the 
case involved both internal and external parties of Company X.  
 

 Duration 
(hh:mm) Comments 

1 
00:00 SD receives service request through 

SPOC interface and classifies it as a 
problem. 

2 00:01 Problem handed over to WIN-
server. 

3 01:21 Problem returned to SD, WIN-
server cannot solve it.  

4 03:42 Problem is passed on to Citrix for 
troubleshooting. 

5 69:17 Returned to SD, with reference to 
WIN-server. 

6 69:30 Problem handed over to WIN-
server. 

7-9 
122:17 Specialist initiates communication 

with Citrix and involves external 
developer in order to establish 
solution. 

10 263:33 Problem solved and feedback 
provided to user. 

 

 
Figure 20. Stakeholder interaction of Case A. 
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Case B 
Case B represents an incident report concerning a slow system which obstructs the user to perform 
his work tasks. In addition to the user and the SD, this case involves two internal support groups.  
 

 Duration 
(hh:mm) Comments 

1-2 
00:00 SD receives incident through SPOC 

interface and sends it to App. 
Support. 

3 
00:24 App. Support returns the incident 

back to SD with reference to 
service technician.  

4 01:14 Incident is sent to Citrix. 

5 
05:08 Citrix could not identify any 

problems. Incident is returned to 
SD. 

 
17:45 Incident is delegated within SD to 

specific individual (currently 
absent) who initially received 
incident from user. 

 
45:37 The waiting incident is detected 

and assigned to a new technician at 
the SD. 

6 50:19 User reports that system is running 
normally. Incident closed. 

 

 
Figure 21. Stakeholder interaction of Case B. 
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4.5 Measuring at Company X 
The following chapter provides and understanding of the performance measuring activities currently 
employed at Company X. The empirical research conducted in accordance with this thesis has found 
that the activities related to measuring performance within ASM at Company X are neither unified 
nor anchored in the current strategic direction of Company X. The variance between teams regarding 
measuring performance is evident in numerous ways. One clear example is the existence of 
measuring customer satisfaction. While one team may employ such measurements on different 
organizational levels, other teams may lack such measurements all together or are in the phase of 
implementing them. Customer satisfaction measuring is brought up in a number of interviews. 
Managers are in agreement regarding the importance of these measurements although some 
ambiguity exists as to how these measures are to be performed. Some divisions are already 
performing customer satisfaction measuring while others are in the process of designing their 
measures. Even though no standard is implemented within customer satisfaction measurement, 
interviewed specialists have mentioned that a lot of informal feedback is received from customers 
through continuous contact and communication where customers ventilate their level of satisfaction 
regarding provided services. Many specialists and managers have highlighted that much of the 
satisfaction that customers are experiencing are due to over delivery from Company X, i.e. customers 
are getting more than they are paying for. 
 
In 2012, Company X presented a new set of KPIs. The KPIs are divided into five different categories 
(Table 5). 
 
 
Table 5. Company X's KPIs 
Customer service 
experience 

• Customer satisfaction: Value Index 
• Number of certified customer plans for Strategic and Key Customers 
• Number of new offering concepts created through co-innovation 

forums 
Service 
introductions 

• Total Contract Value (TCV) from new services 
• Revenue from new services 
• Number of customer references from new services 
• Number of offerings productized 

Quality • Negative Margin Deviation (NMD) % 
• Schedule Adherence Index (SAI) 
• Process Implementation Level (PIL): Project management, sales, 

software development, staffing, delivery governance 
• CMMI roadmap implementation status of all Delivery centers 

Efficiency & 
profitability 

• Billing ratio 
• EBIT (excl. One Time Item (OTI)) / Full Time Equivalent (FTE) 
• Gross Margin / FTE (measures subcontracting level) 
• Offshore Ratio (for follow-up purposes) 

Employee success 
and skills 
development 

• Employee satisfaction level 
• Number of Project Management Professional (PMP) certified project 

managers 
• Number of ITIL Service Managers 
• Number of employees (per each emerging competence needs) 

 
As seen in Table 5, the KPIs reflect financial as well as process and employee development measures. 
Interviews with both managers and specialists within AM indicate that great focus is put on 
measuring and reporting financial data. This is evident with the following statement of a Director in 
AM: “The work processes are not measured today, my focus is to monitor, revise and report 
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budgetary issues”. Other interviews also highlight that only financial aspects are reported. However, 
little of what is reported ever receive any feedback from higher management, regardless of the 
characteristic of the measure. One specialist mentions that his only source of feedback, regarding his 
performance, is through informal and haphazard contacts with end users (customers). The lack of 
standardized measures as well as standardized reporting procedures is highlighted by one incident 
manager who mentions that “I monitor my team’s work load by keeping track of all the incidents. In 
the beginning I reported to the project owner but no one seemed to care about providing any 
feedback”. Besides the financial measures, the tracking of the SLTs is prevalent within AM 
operations. Since the SLA is the basis of potential fines, measuring the SLTs is demanded by the 
customers.  
 
Process Implementation Level (PIL) is measured at Company X to monitor how well they follow their 
ASM processes in practice. High PIL values entails that the theoretical processes are adhered to in 
practice. Too high values might imply that the organization is not agile enough and that it will have 
difficulty adjusting to changes in its environment. 

4.6 Benchmark findings 
After having presented the measuring activities at Company X and an academic perspective of issues 
regarding measuring performance, it was deemed advantageous to incorporate practical 
perspectives of such issues from external parties. This was made through two benchmarking studies 
where measuring performance in a Lean setting was mainly studied. This chapter presents a 
summary of the benchmark findings in relation with the case at Company X. The benchmark studies 
have been conducted with the aim to provide this study with external perspectives from prominent 
Lean organizations. The focus has been to study their measuring processes. The findings of the 
benchmark studies are summarized in Table 6. 
 
Table 6. Summary of Benchmark findings 
 AstraZeneca AB Toyota Sverige AB (sales) Company X 

Measuring on 
operative level 

Since AstraZeneca 
implemented Lean they have 
shifted their focus towards 
more process-focused 
measurements. Some of the 
measures which they focus 
on are: lead times, customer 
satisfaction, wastes, process 
efficiency, and delivery 
precision. 

Actively interviewing the customers to 
identify their level of satisfaction. 
Measuring the customer’s entire 
experience of Toyota (from initial 
contact to conclusion/follow-up). 
They acknowledge the importance of 
employing measures that reflect the 
performance correctly. Not focusing 
on reducing lead times etc., but 
focusing on satisfying the customer. 
Each employee is evaluated and 
categorized according to performance 
and competence. It is important to 
measure each employee on what they 
can influence. Customer satisfaction 
should be measured by an external 
party. 

A limited focus is put 
on operational 
measures. Measures 
related to the SLAs are 
the only measures 
that are monitored on 
a regular basis. 

Presentation of 
data 

AstraZeneca emphasizes the 
importance of making the 
measurements visual to all 
stakeholders in order to 
increase commitment and to 
surface problems. 
AstraZeneca uses 
whiteboards in public areas 
and web-based solutions 
when multiple nations are 
involved in a project.  

Uses an IT system which graphically 
presents the performance of each 
sales employee and is compatible 
with the Lean way of working at 
Toyota. Important to make the results 
of the measuring visible in order to 
visualize everyone’s performance and 
to mitigate cheating.  

Interviewees do not 
receive any feedback 
on their operational 
feedback. The Lean 
implementation has 
led to some 
presentation in the 
form of visible A3s and 
A0s. The current work 
load in the SDs are 
also presented on 
monitors. 
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Performance vs. 
Lean 

At AstraZeneca no specific 
efforts are made to explicitly 
link Lean initiatives to 
performance. Instead they 
rely on casual connections 
between performance 
improvements and their Lean 
initiative. This requires a 
long-term approach to the 
Lean concept. 

Relies on causal relationships. This issue has not 
been addressed by 
Company X. This issue 
relates to the purpose 
of this study. 

Follow-up 

The follow-up at AstraZeneca 
is facilitated by standardized 
daily/weekly/monthly 
meetings where progress is 
assessed within each project. 

Every employee receives monthly 
feedback from the sales manager 
regarding their performance. 

No formal feedback 
systems are in place. 
Employees receive 
haphazard and 
informal feedback 
directly from 
customers 

KPIs 

When AstraZeneca 
implemented Lean 10 years 
ago they also shifted towards 
employing more KPIs related 
to process efficiency. They 
acknowledge that KPIs are 
governing and that they 
should demand a Lean way of 
working. They also highlight 
the importance of Lean KPIs 
in order to embed the Lean 
concept in the organization 
and ensure its relevance in 
the future. 

Acknowledges the difficulty to relate 
process performance to financial KPIs. 
The performance of each sales 
employee is not aggregated and 
compared to higher level 
organizational measurements. Argues 
that it is not possible to explicitly link 
customer satisfaction to profitability 
due to contextual factors. 

Company X’s KPIs 
have not been revised 
as a result of the Lean 
initiative. The KPIs 
follow the basic 
structure of the 
Balanced Scorecard 
and they do not 
reflect the strategic 
direction of 
implementing Lean. 

Standards 

It is difficult to identify 
deviations and improvements 
without established process 
standards. 

A standardized way of interacting with 
the customer in all phases of their 
relationship with Toyota which 
facilitates measuring and in turn 
ensures that deviations can be 
identified. A 7-step sales model is 
employed in Toyota and each step is 
measured. Uniform measurements 
throughout the organization. 

The ASM processes 
facilitate a Lean effort 
since they are based 
on recognized ISO 
standards. 

Appraisal Employees that are more 
involved in the Lean way of 
working are financially 
rewarded and employees 
seeking to widen their 
knowledge base 
(multifunctional teaming) are 
also rewarded. 

The customer focus is rewarded since 
transferring ones customer to another 
employee will still render in a fraction 
of the provision. The transfer is made 
if it is deemed to be in the customer’s 
best interest. 

 

Education It is important to educate 
managers in the Lean way of 
working in order for them to 
encourage appropriate Lean 
behavior. They employ a 
‘competence matrix’ where 
the competence of the 
employees is recorded in 
order to simplify staffing of 
multi-functional teams. 

 Company X is 
educating employees 
as a mean of 
becoming a Lean 
organization. 
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5 Findings and analysis 
This chapter presents the findings of this study and a discussion of them on the basis of the empirical 
setting presented in the previous chapter. In addition to the empirical setting, the discussion also 
relates to theoretical concepts and how they apply to this study and any discrepancies between the 
empirical and the conceptual findings. The discussion also acknowledges findings from the 
benchmark studies. The chapter begins with a discussion on the specific Lean activities at Company X 
on an aggregated level and on an ASM operational level. The Lean initiative is discussed since it is 
paramount to understand the business in order to determine appropriate measuring initiatives. Based 
on Company X’s Lean initiative, the chapter concludes with a discussion on performance 
measurement related issues on both an aggregated organizational level and on an ASM operational 
level. 
 
The structure of this discussion originates in the Lean ideas and how they are operationalized in 
Company X’s organization. Firstly, the operationalization in the overall organizational dimension is 
presented. This includes Lean tools employed at Company X as well as the organizational structure as 
a prerequisite for the Lean implementation. Secondly, the interpretation of the Lean concept in the 
operational dimension at Company X is presented where the ASM processes is the focal point of the 
discussion. In this section, focus is put on discussing the wastes identified in the ASM operations and 
how they relate to the existing academic knowledge. The Lean discussion acts as a foundation for 
further performance measurement discussion where the two organizational dimensions are 
discussed individually. The discussion on performance measurement in the aggregated organizational 
dimension mainly discusses Company X’s KPIs from a Lean perspective. The discussion concerning 
performance measurement in the operational dimension addresses issues concerned with how to 
acknowledge the identified wastes in any measurement activities. The discussion renders in 
recommendations summarized in chapter 6. The structure of the discussion is visualized in Figure 22. 
 

 
Figure 22. The structure of the discussion. 

5.1 Lean@Company X 
This study has identified that there exists a discrepancy between the formulated Lean initiative and 
the actual operationalization of the Lean initiative at Company X. This discrepancy lies in the fact that 
the philosophical approach to Lean is emphasized at the LCCCs but is not communicated 
appropriately during their initial presentations and dissemination of the concept within Company X’s 
organization. The philosophical approach to the Lean concept is supported by for example Womack 
et al. (Womack et al., 1990). However, in the practical application and implementation of the Lean 
concept, Company X focuses on educating managers and employees in the usage of Lean related 
tools and techniques, such as the A3 and the A0 templates. Viewing Lean as a set of tools and 
techniques is advocated by for instance Shah and Ward (2003). The discrepancy is evident in various 
educational programs where the importance of a philosophical view is addressed but focus is put on 
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the usage of tools and techniques. As a result of this, as made evident in for instance interviews, 
employees tend to perceive the Lean initiative as a project with an expiration date. Allway and 
Corbett (2002) recognize that a common mistake among companies is to employ technological 
solutions too early in the implementation process instead of focusing on wholesome management. 
This attitude expressed among employees might counteract the success of the Lean initiative at 
Company X. This analysis is supported by a number of authors stressing the importance of long-term 
commitment to Lean in order to realize its benefits (Liker, 2004). The long-term commitment to Lean 
is also highlighted by representatives from AstraZeneca and Toyota. At AstraZeneca they explicitly 
mentioned that “setting expiration dates and deadlines encourage employees to think of initiatives 
as projects, thereby their commitment to the change process is lowered”. One way of eliminating the 
discrepancy in attitude between the LCCC and the employees is to revise the initial educational 
phases, shifting focus towards the philosophical aspects and the overall purpose of Lean and 
postpone the introduction of tools and techniques to a later stage when employees are more 
receptive to them. Establishing a sense of importance for change and the benefits of Lean in the 
initial stages of the Lean education is supported by change management literature (Chiaroni et al., 
2011). The relationship between low employee commitment and the emphasis on tools and 
techniques in Company X’s educational program can be interpreted as a verification of Lewin’s 
(1947) theory on change management, a theory that is still valid today (Chiaroni et al., 2011). Low 
employee commitment towards Lean at Company X is also evident during interviews where multiple 
interviewees mention that little effort is put on Lean tasks in everyday operations. This might be 
based on the fact that Lean efforts are not measured explicitly and hence not requested by 
management. The fact that measuring activities steer the organization is supported by the 
benchmark study at AstraZeneca and by Eccles (1991, p. 131) as he states “what gets measured gets 
attention”. Another sign of short-termism is evident on the opposing side of the hierarchical ladder 
where top management has formulated a set date when the Lean implementation process is to be 
finalized and terminated. This lack of commitment to long-term ‘leanness’ can be regarded as a lack 
of commitment to the vast undertaking needed in transforming a company of this magnitude. It 
might stem from the fact that the previous CEO did not manage to institutionalize the Lean concept 
into the organization. This enabled the current CEO to make its mark by giving the Lean initiative 
lower priority. In the case of Lean, as well as any major organizational change, top management 
commitment is key (Angelis et al., 2011). In order for the Lean initiative at Company X to be 
successful, all levels within the organization must have a common vision of its purpose. Creating a 
common vision of the purpose with Lean at Company X can be achieved through the implementation 
of relevant measures that can permeate all organizational operations. This is supported by Neely et 
al. (1995) who argue that performance measurements have the ability to affect employees’ behavior.  

5.1.1 Lean in ASM 
The fact that the processes within ASM are sprung from ITIL and ISO standards makes the ASM units 
advantageous for Lean implementation since standardized work processes are considered to be a 
cornerstone of the Lean way of working (Pettersen, 2009). The ITIL framework also emphasizes 
continuous improvement (Office of Government Commerce, 2007a), which makes the framework 
suitable in a Lean context. As highlighted by literature as well as benchmarking studies, standardized 
work practices facilitate identification of deficiencies and deviations. Both Toyota and AstraZeneca 
highlight standards in general as a prerequisite for comparing measurements. Without the possibility 
of comparing measured results, the measuring efforts become redundant. Standardization also 
facilitates waste identification among operators. One important aspect of the ASM processes where 
standardization is crucial is in the interaction with the customers. Since Company X is serving 
multiple customers within various businesses, standardized channels for communication are 
important in order for everyone to speak the same ‘language’. Company X’s solution to this issue is 
to employ the SPOC interface in their ASM processes, see Figure 1. The SPOC interface enables 
customers to report incidents and service requests in a standardized manner, enabling Company X to 
manage them as quickly as possible. On the receiving end of the SPOC interface, Company X is 
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working towards manning the Service Desks and Service Production units with the required 
competence and knowledge rather than with specific individuals possessing specific competence. 
This creates a more flexible environment and the functionality of the operations is stabilized since 
the operations are not dependent on specific individuals. For instance absence would not hamper 
the operational performance (as in the case of ASM Case B (see 4.4.2 ASM Processes in practice)). 
Authors that discuss the Lean concept on an operational level (Åhlström, 2004b) highlight the 
benefits of employing multi-functional teams as a means of facilitating the use of standards. On the 
contrary, consensus exists both among scholars and practitioners regarding the importance of 
customer focus within Lean, even if some scholars have differing opinions whether Lean should be 
approached as a philosophy or a set of tools and techniques (Holm & Åhlström, 2010; Liker & 
Morgan, 2006; Shah & Ward, 2007; Womack et al., 1990). This entails empirical difficulties regarding 
the balance between customer needs and operational excellence within the Service Desk. Since the 
ultimate goal for Company X, with their Lean effort, is to maximize the delivery of customer value it 
is crucial to investigate and conclude whether operational excellence or meeting customer needs will 
maximize the customer value. This issue renders in two explicit customer related questions; (1) ‘Does 
the customer know what Value is to him?’ and (2) ‘Does the customer know what the best practice is 
for delivering this Value?’. Interviews conducted among operational staff have revealed that the 
customers do not always know the answers to these questions. This raises the importance of 
establishing qualitative communication with the customer in order to align the customer needs with 
Company X’s best practices. Since Company X’s customers rarely are able to answer the two 
previously stated questions, we suggest that the goal should be to focus on operational excellence 
and in an extension to involve and educate customers in the delivery model and the Lean way of 
working. This can be perceived as the beginning of a Lean enterprise which implies the Lean 
involvement of stakeholders in the entire value chain. Adopting an organizational structure which 
enables the company to involve their customer and suppliers in their Lean effort is supported by for 
example Portioli-Staudacher (2010) and Pettersen (2009). The involvement of customers and other 
stakeholders is also emphasized in modern performance measurement frameworks such as the 
Performance Prism (Neely et al., 2001).  
 
While studying the ASM processes (the operational level of Company X), handovers have been 
recognized as an intrinsic feature of the processes. These handovers are present between the 
different processes as well as within each process (see Figure 19, Appendix D and Appendix E). This 
study has identified these handovers as critical stages of the processes since they may induce 
additional lead time and thereby they present a risk of generating waste in the process flow. This is 
also recognized by Hurwitz & Demacopoulos (2009) and Spencer & Plenert (2007). In addition to 
handovers, we have identified a number of wastes in the ASM processes which all can be elevated to 
one aggregated waste, which is time. The wastes identified in the ASM processes can be related to 
the wastes identified by Waterhouse (2008) but with certain modifications. Many of the examples 
presented by Waterhouse can be seen as wastes in more tangible IT operations or wastes related to 
end products. Most of the elements of wastes presented by Waterhouse can be applicable in 
Company X’s ASM operations but the operationalization of the elements has to be adapted to suit 
the application management operations in Company X. Many of the traditional waste elements of 
Lean are present at Company X. The operationalization of the different waste elements is presented 
below (Table 7). 
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Table 7. Traditional elements of wastes in Company X’s ASM processes 
Element of waste Operationalization in Company X 
Defects • Inadequate solutions/workarounds to 

incidents. 
• The case management system is not adapted 

to the ASM processes and vice versa. 
Overproduction • Handling customer issues not agreed upon in 

contracts. 
• Manual labor can be automated. 
• Backlogging. 
• Usage of multiple case management systems. 

Waiting • Incidents/problems queuing due to shortage 
of competence possessed by single 
individuals. 

Non-value added processing • Unnecessary and faulty handovers of 
incident/problem.  

• Early stages of the event management 
process attempts to solve incidents without 
sufficient competence.  

 
Motion • Solving repeating incidents without 

establishing and eliminating root cause. 
Employee knowledge 
(unused) 

• Under-utilizing competence present in other 
teams/departments. 

 

Defects 
A major defect present in the delivery of application management services in Company X is the 
delivery of deficient solutions to reported incidents and problems. Many of the interviews conducted 
with employees working with incident management and in service production units have identified 
that non-satisfactory solutions are presented to customers. This is a defect which in turn renders in 
additional work load through the entire process flow since the reporting of the faulty solution will be 
logged and handled through the formal process flow, including the service desk and the service 
production unit. This exhibits a clear example of the difficulty of defining customer value in the 
application management operation. It is likely that this could stem from the intangibility and 
complexity that characterizes services in general which is emphasized in literature (Allway & Corbett, 
2002; Liker & Morgan, 2006). On the other hand, to elaborate on the notion of the Lean enterprise, a 
close relationship with the customer is desirable to efficiently define the customer value. A close 
relationship with the customer would imply a two way communication where Company X has the 
opportunity to understand the customer needs and an opportunity to educate the customer in the 
capability of Company X’s complex systems. This would render in a process where the customer 
value is formulated in collaboration between Company X and the customer. This suggestion should 
be set in contrast to the opinion of Portioli-Staudacher (2010) who argue that the presence of the 
customer entails an additional dimension to the adoption of Lean in a service setting. To mitigate the 
difficulties the involvement of the customer implies, a solution could be to standardize the 
customer’s involvement. This could be achieved by for instance focusing on formulating the 
customer value in contracts rather than the customer needs since these two aspects do not seem to 
be aligned at all times.  
 
Another defect related to the ASM processes is associated with the case management system which 
is designed to manage and keep track of each reported incident and service request as it is handled 
in the ASM process flow. Interviews with employees in the service production function have revealed 
that the most frequently used case management system in the ASM operations does not support the 
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structure of the processes. In the case of the case management system, it can be regarded as a 
supportive function to the business delivery process, which aims to resolve customer issues. If the 
supportive function of the case management system does not support the business service, as in this 
case, it should be regarded as waste (Bell & Orzen, 2010). In Company X’s case it is important to 
acknowledge this misfit between the IT service and the business service. Besides aligning the case 
management system with operational processes derived from the Lean way of working, it is 
important to employ a case management system that enables extraction of relevant lean data. 

Overproduction 
Interviews conducted with employees in the service production units have revealed that a waste 
exists in the form excessive delivery. Customers receive service and support that they are not paying 
for. The survey performed during this study suggests that an average of 27 minutes is put on 
incidents that are not logged in retrospect in the case management system. The survey further 
suggests that each respondent handled 0.94 incidents per day without logging them in retrospect. 
This accumulates to approximately 25 minutes of overproduction per day and respondent. This could 
stem from the fact that formal communication channels such as the SPOC interface are 
circumvented. This is made possible since personal relationships are present between customers and 
the second and third line support organizations. Our analysis of the current situation is that it is 
highly likely that this phenomenon exists due to Company X’s previous acquisitions of customers’ 
own support functions. This entails that Company X‘s existing support personnel, in some cases, are 
former colleagues with their current customers. When discussing the generalizability of this finding 
one should acknowledge the specific setting in the relationship with certain customers. This 
customer relationship, stemming from former acquisitions, is present in a restricted number of cases 
at Company X and therefore any solutions and conclusions have limited transferability to other 
settings at Company X as well as to other companies within IT services. Even if this personal 
customer relationship is not present throughout Company X’s organization, it might still be relevant 
to consider the effects of the Lean implementation since the Lean concept and especially the notion 
of the Lean enterprise emphasize long-term thinking (Liker, 2004). Long-term thinking entails long-
term customer relationships (Hacker & Doolen, 2005). Relationships that eventually might evolve 
into personal relationships between the customer and the support function. This analysis is in 
alignment with Portioli-Staudacher’s (2010) conclusions, stating that the presence of the customer in 
service companies may entail managerial difficulties. One solution to these problems, associated 
with close customer relationships, might be to focus on the processes rather than the people behind 
them. Emphasis should be put on the formal communication processes (SPOC interface) and the 
standardization of the customer communication. This focus on processes is employed within 
AstraZeneca’s and Toyota’s organizations. One way of measuring the adherence to the formal 
processes is to employ and put emphasis on PIL measuring efforts. The backlogging of incidents, 
discussed earlier in this paragraph, entails in itself additional labor. Had the incident been properly 
reported and handled according to the ASM processes, the additional workload would not have been 
present. Still, we do recognize the short term advantage that can be gained by satisfying a customer 
through these ‘convenient’ methods. However, one should acknowledge that this procedure might 
make it difficult to reap the full benefits of the Lean implementation. Not utilizing set standards 
renders in difficulties regarding measuring. As Kaplan and Norton (1996b) mention, measuring is a 
prerequisite for managing an organization. In addition to the internal problems this might entail for 
Company X, it could also imply an imaginary customer value. This imaginary customer value might 
stem from the incident reporter initially experiencing a sense of convenience and a sense of being 
prioritized. These work practices entail issues related to for example limited knowledge sharing (new 
solutions and/or workarounds might not be shared with others) and backlogging incidents implies 
excessive work which in the end affects the customers. 
 
Since the ASM processes involve some incremental development in addition to the maintenance of 
the systems, system and application testing is a crucial part of the ASM operations.  Some 
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interviewees have expressed that some testing activities are mundane and repetitive. One 
interviewee explicitly stated that “testing is a waste of time for me”. This manual labor can be 
considered as waste since repetitive and basic activities should be standardized and automated 
(Waterhouse, 2008; Womack et al., 1990). Another example of repetitive and mundane tasks, 
surfaced during observations, is a reoccurring incident where the system malfunction can be 
eliminated by clearing data logged in databases. This is something that can be programmed to occur 
within a set timeframe.   
 
As seen in Appendix B, multiple case management systems are being utilized in Company X’s 
organization. Different case management systems are not used solely to handle different incidents 
but the survey has revealed that multiple case management systems are used to report and handle 
single incidents. This is another example of when IT support systems do not support the overall 
business (Blueline Associates, 2003). An obvious solution to this issue would be to implement a 
common and unified case management system. The fact that this has not been done is an indication 
of the complexity of Company X’s business and their lack of organizational agility. This demonstrates 
Company X’s poor ability to adhere to new work practices and at the same time it acts as an 
indication of Company X’s ability to adopt the Lean concept. The inability to adhere to changes may 
stem from the rigid organizational structure and culture in Company X which in turn is mentioned by 
Hacker & Doolen (2005) and Hines et al. (2004) as a factor that could severely hamper the adoption 
of Lean. In order to change factors such as organizational structure and culture, top management 
commitment is crucial and these factors are decisive for the success of a Lean implementation (Liker 
& Morgan, 2006). However, as this study has revealed, top management is not exhibiting full 
commitment to the Lean initiative at Company X. One possible chain of causal links is present 
between full commitment from higher management and investments in Lean efforts. If top 
management fully commits to the Lean concept, the introduction of a new case management 
system, adapted to the Lean way of working, would not encounter the same level of resistance. Total 
commitment to the Lean concept from management would imply long-term decisions even at the 
expense of short-term financial goals (Liker, 2004). 

Waiting 
The issue of queuing incidents and problems due to the absence of single individuals has been 
deemed a significant waste in this study. This issue has mainly been surfaced in interviews and during 
observations. An incident is received and classified and hence a required competence is needed. If 
this competence is possessed by a single individual the incident or the problem might end up 
queuing if this specific individual is absent due to for instance meetings, other assignments, sick 
leave etc. Time spent waiting may render in penalties such as fines if SLTs in the specific SLAs are not 
met. During this study we have identified that the reduction and elimination of this waste (waiting) 
has received a lot of focus from middle management. We believe it is due to the tangible outcomes 
in the form of financial penalties and the clear linkage between them and the SLAs. In addition, 
interviews have revealed that meeting the SLTs and in turn the SLAs, in a satisfactory manner, can 
entail financial appraisals for the managers. Even if the focus on reducing the queuing of incidents is 
a relevant task for Company X, we believe that the purpose underpinning these efforts are not 
alignment with the Lean way of thinking. The efforts taken to reduce queuing seem to be based on a 
fire-fighting approach rather than a long-term plan of action. We perceive Company X to be more 
interested in avoiding penalties in each case rather than delivering customer value by the elimination 
of this waste. Instead of cutting the queuing time with fire-fighting efforts, the root cause of the 
problem has to be identified. This can be done by employing a Lean related technique where the 
question ‘why?’ is asked repeatedly until the root cause of an issue is found (Figure 23).  
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Figure 23. Determining root cause of waste. 

 
Employing multifunctional teams would render in a more sustainable and long-term viable solution 
to the problem identified in the root cause analysis. This solution implies a more process focused 
approach since it mitigates the importance of specific individuals. The competence needs to be 
available rather than the individual. The importance of staffing by competence is evident in the 
inefficiencies surfaced in ASM Case B (see 4.4.2 ASM processes in practice). The focus on processes 
rather than individuals is supported by both literature (Hanna, 2007; Pettersen, 2009; Womack et al., 
1990) and findings from our benchmark study. While the idea of employing multifunctional teams 
might be relevant from both a Lean perspective and from a functional point of view, it must be set 
against the complexity of the empirical setting in this study, i.e. employees possessing a wide range 
of competencies might be both difficult and expensive to realize. System complexity is a recurring 
characteristic of operations within service related firms (Harmon et al., 2006) and may imply 
difficulties in applying the Lean concept in such settings (Holm & Åhlström, 2010). The specific 
complexity present at Company X in this case derives from the vast amount of advanced IT systems 
maintained. Establishing multifunctional teams would entail high investment costs, both time and 
money. The establishment of multifunctional teams might also require investments related to 
organizational restructuring. Perhaps the most important aspect of the multifunctional teams is the 
people comprising the teams. A prerequisite for successful team establishment is employees that 
exhibit a desire to continuously develop their skills. The DMP framework is designed to acknowledge 
the employee contribution to organizational performance (Maltz et al., 2003). AstraZeneca is 
employing an appraisal system that rewards cross-functional learning in order to maintain and 
develop their multifunctional teams. AstraZeneca is aiming towards more stable and process-focused 
operations by employing these strategic Lean efforts. Even if literature on Lean in general advocates 
the focus on processes (Liker, 2004; Pettersen, 2009; Womack et al., 1990), we still want to 
acknowledge the importance of individual performance within such complex settings as IT services. 
One way to measure the level of multi-functionality would be to measure/register the number of 
employees participating in different educational seminars. Employing a KPI related to training could 
cement the importance of multifunctional teams throughout the organization. The 
acknowledgement of Lean related KPIs was mentioned at AstraZeneca as a vital aspect of their Lean 
transformation. 
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Non-value added processing 
Adhering to the theoretical ASM processes implies a certain number of handovers where the incident 
is escalated depending on the required competence. Elaborating on the notion of multifunctional 
teams, it could be a way of reducing unnecessary handovers. Unnecessary handovers refers to 
handovers that are stipulated in the formal processes but could possibly be eliminated through the 
elimination of the need for an escalation. It is especially important to recognize the handovers 
between different teams and departments since they often induce excessive waiting time (Spencer & 
Plenert, 2007). The need for an escalation would not be present to the same extent with the 
presence of multifunctional teams. With the use of multifunctional teams each employee would be 
better equipped to solve a wider range of incidents/problems. This does not imply that the solution 
itself is that the first line support shall attempt to solve a greater number of incidents since 
interviews have revealed that such efforts in fact can hamper the process of solving the 
incidents/problem in total. One member of the support line explicitly stated that “Individuals in the 
early stages of the support line often try to solve incidents beyond their capability. This leads to 
excessive work since their initial efforts might even make the problem even more difficult to solve”. 
Instead we claim that the use of multifunctional teams would entail improved skills across the entire 
support line with individuals shifting levels depending on the workload. Another issue concerning 
handovers is the notion of faulty handovers. Faulty handovers entails incidents/problems that are 
handed over to the wrong individual/function. Interviews and observations have shown that 
individuals receive incidents/problems not relevant to their level of competence, for instance evident 
in ASM Case A (see 4.4.2 ASM processes in practice). The faulty handover might render in increased 
waiting time for each incident and also occupation of competence better suited elsewhere. One 
underlying reason to the faulty handovers has been highlighted during interviews as the 
organizational structure where the Service Desk acts as a communication hub between the technical 
specialists (see 4.4.2 ASM processes in practice). Another reason to the faulty handovers has been 
identified as substandard classification procedures. This could partly stem from the fact that some 
customers are allowed to classify their own incidents. This renders in a non-standardized procedure 
where the customers tend to exaggerate their perceived problems. In the end, the classification 
becomes dependent on individual perceptions and not governed by a unified framework. Instead of 
allowing the customers to classify their own malfunctions, Company X should establish a 
standardized framework for classifying customers’ perceived and reported incidents. This would, 
besides minimizing the faulty handovers, simplify the process of handling incidents/problems since 
all incidents/problems would be classified in a unified manner, thereby mitigating the risk of 
misunderstandings. Establishing a unified framework would be a part of the total focus towards 
standardized processes, as advocated in Lean literature. 

Motion 
Another area where the fire-fighting approach is evident is in the handling of recurring 
incidents/problems. Our observations in the Service Desk operations revealed that this phenomenon 
is frequently occurring independent of the customer setting. The interviews confirmed these 
observations while also provided a deeper understanding of the problem and its magnitude. A 
recurring incident could for example be when a Service Desk receives the same malfunction report 
from multiple users during an extended period of time. The level of complexity of the malfunctions 
may differ and hence the required time spent on solving them varies. Even when the Service Desk 
personnel recognized that the incident was recurring, a fire-fighting approach was still adopted to 
each individual incident. The perceived malfunctions that the customers report are not necessary 
malfunctions; it can also be user errors, i.e. incorrect use of the systems. This entails that the Service 
Desk has to spend plenty of time guiding the customers on how to properly use the systems. This 
fire-fighting approach entails time spent on activities that could be eliminated and hence the 
activities should be regarded as non-value added activities, i.e. waste. We think the elimination of 
this waste requires employees to adopt a root cause analysis approach when facing an 
incident/problem. Even if this Lean related tool is highly advocated in Lean literature (Allway & 
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Corbett, 2002; Holm & Åhlström, 2010; Pettersen, 2009), we feel that the approach to root cause 
analysis as solely a tool is an insufficient and inadequate approach in this case, partly due to the 
complex setting comprising the case. Instead, we advocate an approach to root cause analysis that is 
more in alignment with for example Womack et al.’s (1990) philosophical view on Lean. The root 
cause analysis should be an inherent way of thinking and working and not only a formulated 
framework or tool that is imposed in the organization. We recognize that this may entail a more 
extensive transformation process where the mindset of an organization has to be subjected to 
change. It is important to acknowledge that this transformation process will take time and exhibit 
characteristics in accordance with the change model presented by Lewin (1947) that is still relevant 
(Chiaroni et al., 2011; Mortara & Minshall, 2011). This use of root cause analysis as a way of thinking 
could be related to one of the cornerstones of the Lean concept, continuous improvement 
(Åhlström, 2004b). Solving the root cause of any problem would imply an improvement while the 
fire-fighting approach entails that the underlying problem would still be present. In this discussion, it 
is also important to acknowledge the main purpose of implementing Lean, i.e maximizing customer 
value (Hurwitz & Demacopoulos, 2009). In this case, it is important to acknowledge the idea of 
Kollberg et al (2007) who argue that identifying the customer value is a paramount prerequisite 
when adopting the Lean concept. It is understandable that fire-fighting activities can be perceived as 
customer value oriented but a higher level of customer value would be delivered if the root cause of 
the malfunctions would be eliminated. 

Employee knowledge (unused) 
Interviews have surfaced issues concerning under-utilization of existing employee knowledge present 
in other teams/departments. In accordance with the idea of Hines et al. (2004), this under-utilization 
can be regarded as an internal waste that in the event of elimination would render in an increase in 
customer value. As an interviewee puts it: “We should take advantage of the company’s magnitude 
and the competence within it. Sometimes it feels like the wheel is invented repeatedly and that we 
are missing a useful and applicable knowledge database”. As evident in Figure 19, a knowledge 
database is employed within the ASM operations but it is deemed inadequate and as in the case of 
the case management system it does not support the operations in a satisfying manner. The idea of a 
unified knowledge sharing system can be seen as an operationalization of Womack et al.’s (1990) 
idea that Lean should be characterized by a high level of information flow and Pettersen’s (2009) 
notion on cross training. 
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5.2 PM@Company X 
The delimitation of this study, to focus on the ASM processes, limits the possibility to conduct any 
general discussion on how performance measurement is employed in the overall organization of 
Company X. There is however a need to discuss the organizational KPIs (Table 5) and their relevance 
to Lean since they affect the ASM operations and reflect Company X’s vision and organizational 
objectives. 
 
The bundling of the organizational KPIs at Company X resembles the structure of Kaplan and 
Norton’s (1992) Balanced Scorecard framework. A clear link between Company X’s KPIs and the 
perspectives of the Balanced Scorecard is evident according to Figure 24. Our analysis of the KPIs at 
Company X and their coherence with the BSC framework is mainly based on the categories of KPIs 
that Company X presents. It is difficult to notice a connection between the actual KPIs and the BSC 
framework since the BSC does not provide any practical guidance on designing specific measures 
(Neely et al., 1995; Otley, 1999) 
 

 
Figure 24. The link between Company X's KPIs and the Balance Scorecard perspectives. 

 
Since Company X has made the strategic decision to adopt the Lean concept, a relevant discussion 
should highlight the organizational KPIs’ relevance in accordance with the Lean concept. If the KPIs 
are not suitable for a Lean organization, is the Balanced Scorecard an appropriate framework for 
deriving Company X’s KPIs? 
 
As mentioned earlier, the categories of Company X’s KPIs exhibit clear similarities with the 
perspectives of the BSC framework. An important question that is surfaced relates to the categories’ 
relevance to the Lean concept. Since a similarity has been identified between the categories and the 
BSC, the question indirectly also relates to the BSC’s relevance to the Lean concept. The categories of 
the KPIs are perceived to be in compliance with Company X’s Lean initiative from the aspect of multi-
dimensional measuring. As modern performance measurement frameworks highlight, no single 
measure such as financial data can monitor the performance of a business (Behn, 2003; Bhasin, 
2008) and a multi-dimensional approach to performance measurement is paramount for the success 
of managing the business (Bourne, Franco, et al., 2003; Ittner et al., 2003). Even if the multi-
dimensional aspect of Company X’s KPIs is highly relevant to the Lean concept, since the Lean 
concept as a philosophy emphasize operational measures and customer value focus (Åhlström, 
2004a), the Lean initiative does not clearly protrude explicitly in the categories. Company X’s 
philosophical approach to Lean supports the employment of operational measures. More Lean 
related titles of the categories could have the effect of emphasizing and strengthen the Lean 
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initiative in the organization. As Neely et al. (2000, 1995) mention, a performance measurement 
system has the possibility to greatly affect the behavior of all stakeholders. Neely et al. (1997) 
specifically argue that the title of a measure could have great impact on how the measure is 
perceived in the organization. Hence, Lean related category titles could have positive impact on the 
institutionalization of Lean in Company X’s organization. Another shortcoming of Company X’s KPI 
categories and also the BSC framework is that they do not acknowledge the cooperation and 
interaction between different stakeholders (Neely et al., 1995) which is a prominent aspect of the 
Lean concept (Portioli-Staudacher, 2010). In this aspect, the Performance Prism (Neely, Adams, et al., 
2002) should be deemed more suitable as a guiding framework when designing Lean relevant KPIs 
since it incorporates a wider range of stakeholder contribution. Another framework that might be 
useful in a Lean context is the DMP framework. Similar to the Performance Prism, it acknowledges a 
wider range of stakeholders and in addition it recognizes success as an ongoing process and it also 
acknowledges a “future” perspective. Since the BSC assumes a linkage between the different 
perspectives, it is not farfetched to assume a hierarchical order among Company X’s KPI categories. 
The shortcoming of Company X’s KPI categories lies in the fact that no clear linkage is presented 
among the categories, as suggested by the BSC framework (Kaplan & Norton, 1992). Another issue 
worth mentioning is the weighting between the different categories. The KPI category/categories 
related to customer value should be emphasized in an organization striving to adopt the Lean 
concept. This is not the case at Company X and it is probably due to the fact that the BSC framework 
itself does not acknowledge the weighting between the different perspectives (Otley, 1999).  
 
As a company claiming to implement the Lean philosophy, Company X’s formulated KPIs do not 
exhibit a clear theme influenced by Lean. Behn (2003) argues that an appropriately designed 
performance measurement system should facilitate continuous improvement, which is an intrinsic 
part of the Lean concept (Pettersen, 2009; Womack et al., 1990).  Regarding specific KPIs, no clear 
customer focus is evident and any connection between most of the KPIs and customer value is not 
evident. This is a common shortcoming in businesses in general (Bhasin, 2008). Even if a clear link is 
not sought after, it is difficult to even establish a reasonable causal link to customer value. For 
example, we question the link between the SAI KPI and the customer value it should deliver. Even if 
Company X may believe that this KPI will deliver customer value it is important to formulate the KPIs 
based on a customer value that is defined by the customer itself (Nudurupati et al., 2011) since 
performance should be defined as “the degree of stakeholder satisfaction” (Kueng, 2000, p. 72). As 
literature advocates, performance measures should be clearly linked to the strategic direction of the 
company (Gaiardelli et al., 2007; Gates, 1999) and hence it is important to formulate a clear purpose 
of each measure (Neely et al., 1997). In a company aspiring to become Lean, this strategic direction 
should be reflected in the organizational KPIs (Allway & Corbett, 2002). In addition to this, Allway and 
Corbett mention that the KPIs should reflect a target state. This is not alignment with our 
recommendations and other literature. In the case of the SAI KPI, the strategic purpose of the 
measure is formulated but the causal link between the measure and the goal is questionable. The 
purpose is formulated as “Increase customer satisfaction and deliver profitability by minimizing 
schedule delays”. As noticeable, the goal of customer satisfaction is in alignment with the Lean way 
of thinking. However, a questionable assumption between cause and effect is made with no clear 
support. This shortcoming probably stems from the fact that the KPIs originate from the BSC 
framework. The BSC framework in itself has faced criticism regarding its simplification of a complex 
reality by assuming linear cause-and-effect relationships (Otley, 1999). This characteristic is evident 
in many of Company X’s KPIs; a purpose to increase customer satisfaction/value is formulated but no 
causal link to support this is presented. Another question that is worth addressing is what kind of 
employee behavior this KPI induces. A major focus on schedule adherence may render in a decreased 
focus on more customer value related activities. This notion is supported by Neely et al. (1997) and 
Eccles (1991) who state that the method of measuring performance may render in individuals 
pursuing inappropriate courses of action. One exception to the deficiency related to causal links 
between KPIs and customer value is the fact that Company X has employed a KPI that measures a 
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customer satisfaction value index. A preferable characteristic of the KPIs would be to establish a 
causal link between the operational KPIs and increased customer value. 
 
The KPIs related to Lean should be focused on measuring the processes and not the financial 
outcomes of the Lean efforts or any individual performance. The individual performance should be 
disregarded since one of the cornerstones of the Lean concept is to focus on processes rather than 
individuals (Womack et al., 1990). We further suggest that the financial perspective should be 
disregarded in Lean related KPIs since it is in alignment with a variety of sources utilized in this study. 
Interviewees have mentioned that financial data are often tampered with in order to disguise poor 
performance. This shortcoming of financial measures is also acknowledged by Brown and Laverick 
(1994). Literature suggests that the only way of measuring the implementation of a philosophy is by 
measuring the work practices (Åhlström, 2004a). The benchmark study conducted at AstraZeneca 
also highlighted the importance of focusing on measuring the processes instead of measuring the 
financial outcomes. Instead of explicitly seeking to link the operational performance and Lean efforts 
to financial data, they rely on causal connections between the two perspectives. As the literature 
indicates, some inconclusive evidence exists regarding the financial benefits of implementing Lean. 
Further, a level of positive correlation between customer satisfaction and financial performance has 
been identified (Bhasin, 2008). Overall, no clear evidence exists regarding the financial benefits of 
Lean (Fullerton & Wempe, 2009; Shah & Ward, 2007). Based on literature as well as empirical 
findings, an explicit focus on attempting to find correlation between the waste elimination efforts 
and non-Lean related KPIs (e.g. financial) should not be part of Company X’s Lean initiative nor a 
performance measurement system related to Lean. This suggestion, not to focus on the correlation 
between Lean efforts and financial performance, is supported by Womack and Jones (2003) who 
claim that Lean initiatives should not be characterized by measuring efforts. Forsberg and 
Saukkoriipi’s (2007) findings, that performance measurement related studies are not common in 
Lean literature, indicate that some consensus exists among scholars regarding the irrelevance of 
measuring efforts in a Lean setting. There seems to be differing opinions regarding the importance of 
measuring Lean related work activities and their respective outcomes. However, we identify 
distinctive agreement among both scholars and practitioners (benchmarked companies) that no 
focus should be put on linking Lean work practices to financial outcomes. Our discussion does not 
suggest a complete elimination of financial KPIs in an organization’s performance measurement 
system. The incorporation of both financial and non-financial measures is supported by literature 
(Kennerley & Neely, 2002; Lebas, 1995). Instead we argue that financial measures should be part of 
the system but act solely as monitoring KPIs. The monitoring KPIs should be subordinated to the Lean 
related KPIs which should act as governing measures and hence steer the organizational 
performance and be the basis of any strategic decisions. 

5.2.1 PM in ASM 
This section highly relates to the purpose of this study, to investigate how the Lean efforts at 
Company X can be correlated to financial data, since it addresses one aspect of this relationship, 
namely the measurement of operational activities. The operational activities focused on in this study 
are the ASM processes and this section discusses any measuring efforts related to those processes. 
The importance of measuring processes in favor of financial outcomes has been highlighted by both 
literature (Neely et al., 2000) and benchmark studies. This section mainly discusses a performance 
measurement system on the level of individual performance measures, according to Figure 5. The 
different elements of waste and the operationalization of them at Company X act as the basis of this 
part of the analysis. Since these elements of the ASM operations were regarded as waste and the 
elimination of waste is an essential aspect of the Lean concept, we argue that measuring these 
elements of waste is highly relevant to Company X’s Lean initiative. In order to emphasize the 
connection between Lean and performance measurement, this part of the discussion adheres to the 
same structure as the presentation of the different elements of wastes (see 5.1.1 Lean in ASM). 
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Defects 
One of the main waste elements related to Defects is inadequate solutions and/or workarounds 
presented to customers. The importance of measuring this waste is related to its strong causal 
connection to customer value. A customer having to report the same incident repeatedly may 
experience discontent with the provided service. The importance of identifying these defects and 
maintaining satisfied customers places high demands on the design of each specific measure related 
to this issue. One way of identifying inadequate solutions is to measure recurring incidents. One 
operational measure might be the number of incidents that recurs more than a specified number of 
times divided by the total number of incidents. This measure implies a ratio which in turn is 
promoted by Neely et al. (2000). Employing ratios as metrics in favor of absolute numbers provides 
the organization with comparable measurements. This also enhances the generalizability of our 
recommendations since the ratio is independent of the organizational setting.  
 
The other operational defect identified at Company X, poorly aligned IT support systems, is irrelevant 
to measure in absolute number since it implies a waste that is not subjected to continuous 
improvements (i.e. once a case management system is in place, it will not be possible to enhance it 
on a regular basis). However, it might be useful to conduct a study to investigate to what extent the 
case management system actually supports the ASM processes which is supported by literature (Bell 
& Orzen, 2010).  

Overproduction 
A prerequisite for measuring any overproduction in the form of handled incidents and service 
requests not agreed upon in contracts is to enable the personnel in the support functions to access 
the contracts in question. If clear work specifications are not communicated, employees will have a 
hard time knowing when they over-deliver. This issue highlights the value of measuring both 
efficiency and effectiveness, i.e. are we doing things right and are we doing the right things? The 
importance of differentiating between these measurements while still incorporating both of them in 
the performance measurement system is advocated by Kerssens-Van Drongelen and Fisscher (2003). 
Conducting internal surveys (similar to the one conducted in this study) on a regular basis could be a 
method of surfacing these inefficiencies. Advantages of conducting a survey lie in the fact that it 
enables quantification of a complex and abstract reality as well as offering anonymity. The delivery 
aspect of performance is acknowledged in the Performance Pyramid framework (Lynch & Cross, 
1991).  
 
Regarding the automation of manual labor, interviews conducted during this study have revealed 
that manually clearing databases represents a wasteful action in incident handling. This action should 
be possible to automate when designing different systems and applications. The absolute number of 
incidents is easy to measure since it can be extracted from the case management system. The 
possibility to compare results between different departments is limited due to the wide range of 
customers and the respective characteristics of the systems and applications employed. This is turn 
advocates the use of an adequate ratio in favor of absolute numbers. How this ratio should be 
calculated demands further knowledge of the business and company specific operations. 
 
Another aspect of overproduction is the backlogging which was surfaced in the results of the survey. 
As noticed in the results, this is a major issue and entails excessive wastes related to time. As Lohman 
et al. (2004) argue, the time aspect of performance should be an intrinsic part of a performance 
measurement system. One way of measuring this waste of time is to identify the individual receiving 
and logging the incident in the first place. This should be an individual in the first support line. If this 
individual is not a member of the first line support it is an indication that the formal reporting 
procedures have been circumvented. The design of this specific measure is complicated due to the 
fact that second and third line support personnel have the possibility to backlog through an 
individual in the first line. This would entail a false sense of correct logging and reporting. 
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Waiting 
One factor contributing to waiting within the ASM operations is when incidents end up in ques. The 
ques are often a result of absent or occupied competence. In this case, it is highly relevant to 
measure both the outcomes of unavailable competence as well as monitor the level of competence 
available. As Holm and Åhlström (2008) argue, an organization is not becoming ‘leaner’ unless it can 
display improvements in the KPIs related to outcomes, e.g. time. They also emphasize the dimension 
of measuring the underlying factors of the outcomes. The underlying factor in this case would be the 
lack of available competence, while the outcome would be time induced by queuing. AstraZeneca is 
employing a ‘Competence matrix’ where they gather and record their employees’ specific 
competencies. They do this in order to highlight the importance of continuous training as well as 
facilitate staffing by competence rather than by individuals. The process focus and the significance of 
employing multi-functional teams are supported by literature (Liker, 2004; Pettersen, 2009; Womack 
et al., 1990). Regarding the measuring of waiting, we suggest a measurement where the waiting time 
is set in proportion to the total time of the incident handling. This would imply a ratio that facilitates 
comparison in order to visualize improvements across various ASM teams. It is still important to 
acknowledge the limitations of comparing the results between different teams since characteristics 
of the departments and hence the measures may vary (Harmon et al., 2006; Neely, Bourne, et al., 
2002). This should be especially emphasized at Company X since it is a multinational company with 
geographically diverse teams. There are performance measurement frameworks especially designed 
towards companies with geographical diversity (Yeniyurt, 2003). The current case management 
systems enable the extraction of data related to waiting which implies that the measuring activity 
does not render in any additional workload. It is important that the measuring activity does not 
become too extensive since it might entail a waste in itself since it does not contribute to any 
customer value. 

Non-value added processing 
Measuring faulty handovers implies measuring the handovers that have not contributed to the end 
solution of an incident/problem. One way of measuring and identifying the faulty handovers during 
the handling of incidents and problems is to map the route of the incident between different 
stakeholders (internal and external) within the ASM processes. However, this action might be 
considered as wasteful since it implies an additional workload and usage of resources. This raises the 
issue of prioritizing performance measures. Scholars advocate the use of a limited number of 
measures and hence the prioritization of them becomes important (Kaplan & Norton, 1992). This 
study has identified that faulty handovers are a frequently recurring issue in Company X’s ASM 
operations and should hence be acknowledged in any measuring effort.  
 
Another problem related to competence is when individuals in the early stages of the event 
management process attempts to solve incidents without the appropriate knowledge. In some cases 
these actions might even aggravate the incidents instead of solving them, as revealed in interviews. 
Explicitly we do not suggest any measuring efforts related to this issue due to the intangibility of the 
problem. An active involvement in Lean activities such as multifunctional teams and process 
adherence should provide sufficient results to mitigate this issue. A causal relationship between this 
issue and the problem with faulty handovers has been identified and hence measuring faulty 
handovers might provide some feedback on the mitigation of the problem.  

Motion 
Motion refers to when the Event Management solves repeated incidents according to a fire-fighting 
approach, i.e. not establishing and eliminating the root cause of the incident/problem. Not solving 
the root cause will entail that the same problem is reported by multiple users, as in the case with 
delivering inadequate solutions and/or workarounds. This implies that two different wastes render in 
the same outcome, implying that the same outcome measurements should be used. Having an up to 
date and fully functional knowledge database containing information regarding known errors and 
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workarounds (see Figure 19), not in place as of today according to interviews, would facilitate 
incident solving. In the long run, monitoring of the database could provide information on which 
errors and repeated incidents that should be subjected to extensive root cause analysis. 

Employee knowledge (unused) 
In the case of under-utilized employee knowledge, a high activity of the knowledge database in 
Figure 19 might provide some indication of how well cross-organizational knowledge is distributed. 
High activity of the knowledge database indicates that employees are sharing ideas and knowledge 
of existing problems, thus indirectly educating each other. This is especially important in Company X 
with its geographical dispersion and vast organization. Another route towards fully utilizing 
employee knowledge might be to implement a system similar to AstraZeneca’s ‘Competence matrix’. 
It would provide Company X with a clear understanding of its current capabilities in order to match 
them with the customer needs. Measuring the use of this system would imply an indication of the 
level of ‘leanness’ in Company X in accordance with the ideas of Holm and Åhlström (2008). 
 
Overall this study advocates the use of ratios in favor of absolute numbers regarding the operational 
measures. This is mainly due to the fact that ratios facilitate comparison between different teams 
and departments. The magnitude and the geographical dispersion of Company X’s organization 
highlight the importance of employing ratios when measuring performance. One crucial aspect, 
acknowledged during the study, is the intangible nature of some important measurements suggested 
above. As presented in the discussion, individual competence has been highlighted as a key factor for 
reaping the benefits of the Lean concept at Company X. The measurements have to acknowledge this 
factor since a close alignment between the measurements and the organizational strategy, i.e. Lean, 
is advocated in this study with the support of literature (Ittner et al., 2003; Neely et al., 2000). 
Individual competence, although intangible in its nature, has been deemed crucial to a number of 
measurements suggested by this study. This renders in a number of issues concerning the design of 
the measures. As literature suggests, it is vital to design measures that are easily communicated to all 
involved stakeholders, both internal and external (Neely et al., 2000, 1995). Literature also 
emphasizes the importance of formulating a clear purpose and a clarifying title of each measure 
(Medori & Steeple, 2000). The intangible nature of competence and knowledge entails difficulties in 
meeting these criteria. Company X needs to acknowledge this conundrum in the design of a 
performance measurement system aligned with the Lean concept. 
 
Regarding the linkage between financial and non-financial measures in a performance measurement 
system, we have identified a disagreement in literature. Bhasin (2008) presents criticism towards 
traditional performance measures regarding the loose linkage between financial and non-financial 
measures. Our interpretation of his criticism is that he requests greater connection between the two 
categories of measures. This is contradictory to Lean literature, focusing on performance 
measurement, which does not put any or little emphasis on this connection. The benchmarking 
studies support the latter approach. Hence, this study suggests that any attempts to explicitly 
establish such a link should be disregarded. Instead, causal cause-and-effect relationships should be 
assumed and a focus on measuring processes should be established. The loose linkage mentioned by 
Bhasin (2008) seems to have been one issue that Kaplan and Norton (1992) tried to overcome with 
the BSC framework since it exhibits relationships between the different perspectives. Since our 
suggestion implies that an establishment of a linkage should be disregarded, the use of the BSC 
framework as a foundation for a performance measurement system in a Lean context ought to be 
revaluated.  
 
Further, the measures receiving most attention within the ASM processes are the SLTs in the SLA. 
The SLTs are pre-specified performance targets, formulated in agreement with the customer, which 
regulate the everyday operations. These targets are also the basis for eventual fines. The SLTs 
represent a form of ‘micro-controlling’, i.e. measuring and controlling operations on a far too 
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detailed level. This might imply a false sense of customer satisfaction since it renders in a delivery of 
false needs. Instead of securing a solved incident within a specified time limit, one alternative could 
be to provide the customer with a guarantee that the systems will be operational without specifying 
how individual system errors will be managed. The concept of the SVA is designed to deal with this 
issue. It stipulates target levels of customer value in favor of target levels of numerical metrics. 
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6 Conclusion 
This chapter summarizes the relevant findings of the study from both an empirical and conceptual 
perspective. Based on these findings, recommendations are provided to Company X on how any 
measurement related efforts should be incorporated into the Lean initiative. The chapter concludes by 
presenting inherent limitations of this study as well as suggesting interesting areas of further 
research.   

6.1 Summary of findings and empirical contribution 
The problem underlying this study, to complement a Lean initiative in an IT setting by providing 
recommendations on how to measure operational performance in a Lean context, is a complex issue 
due to the intangibility of the operations. The study has explored this issue by studying the case of 
Company X and their efforts in becoming Lean. In the following chapter, a summary of our findings 
are presented together with recommendations and our alleged conceptual contributions. 
 
The Lean initiative at Company X is characterized by a pervading discrepancy concerning the 
approaches to Lean that are present within the organization. The approach advocated by the Lean 
champions at Company X (LCCC) is based on Womack et al.’s (1990) idea that Lean should be 
perceived as a philosophy in favor of a set of tools. Further, this approach also permeates the Lean 
initiative at AstraZeneca and hence they have been deemed as a relevant organization to benchmark 
against in this study. However, the discrepancy lies in the fact that the employees tend to perceive 
the Lean initiative as a finite project characterized by Shah and Ward’s (2003) idea that Lean ought to 
be perceived as a bundle of tools and techniques. We have experienced a lack of employee 
commitment to the Lean initiative, probably due to the fact that no true top management 
commitment characterizes the Lean initiative. While the LCCC is trying to communicate the Lean 
initiative as a mean for competitive advantage and not a tool to reduce the staff, actions by top 
management indicate a differing approach (Nyhetsbyrån Direkt, 2012). Our recommendation is to 
focus on the philosophical approach of Lean and to emphasize this in the internal educational 
programs. Further, employing relevant measurements (permeated by a common purpose and vision) 
characterized by the Lean strategy could enhance the commitment among the employees as well as 
management and also guide the organization towards the Lean way of working. 
 
The ASM processes do facilitate the standardization of operations in the AM business since they 
govern the entire AM operations and imply a uniform way of working throughout every AM team. 
This standardization facilitates the identification of any wastes or deviations in the everyday work 
and hence facilitates continuous improvement. Another area where the standardization becomes 
beneficial is in the customer interaction through the SPOC interface, this mitigates the issue of 
customer diversity. Even if the ASM processes imply standardization and thus align with the Lean 
concept, the question about their Lean relevance remains. Another issue relates to the customer 
involvement. The issue lies in the balance between meeting customer needs and achieving 
operational excellence. It is important to acknowledge whether achieving operational excellence or 
meeting customer needs will maximize the delivery of customer value today and in the future. This 
balance must be formulated with the involvement of the customer. The need for customer 
involvement implies that Company X’s Lean initiative should evolve towards meeting the criteria of a 
Lean enterprise, where a variety of value chain stakeholders have a higher involvement in the 
business. 
 
This study has in accordance with the Lean way of thinking identified a number of internal wastes. 
The wastes identified at Company X are based on previous academic knowledge and hence 
academically validated. The wastes at Company X exhibits parallels with internal wastes identified in 
other industries. However, the operationalization of the wastes differ from for example the 
automotive industry probably due to contextual factors of the IT service industry. We have 
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categorized the elements waste identified in the ASM processes into four different categories 
(Variation, False needs, Quality, and Competence). As seen in the bullet list, some elements of waste 
appear in multiple categories, e.g. Defects. This highlights the intangibility and ambiguity of the 
wastes in this business. 
 

• Variation (lack of standards) 
- Defects 

• False needs 
- Overproduction 
- Motion 

• Quality 
- Defects 
- Motion 

• Competence 
- Defects 
- Waiting 
- Non-value added processing 
- Unused employee knowledge 

 
Any elimination of the operationalized wastes will to some extent render in time savings in one way 
or another. We have assumed causal linkage between the wastes and the time aspect. Variation 
entails a limited possibility to continuously improve the operations and hence limits the possibility to 
cut for example lead times. This means that variations inhibit the possibility of gaining time related 
benefits. A false need implies performing work that does not explicitly contribute to customer value. 
The operational waste in Company X that demonstrates a false need is when mundane tasks are 
performed manually by highly skilled employees. Interviews have revealed that a lot of manual 
testing of new systems and applications consumes valuable time. Automating some of the testing 
would render in time savings since it releases competence. The quality aspect and its linkage to time 
savings could be exemplified by the operational waste in the ASM processes when a fire-fighting 
approach is employed to solve repeated incidents. The fire-fighting approach does not necessary 
imply low quality but repeatedly solving the same incident could be perceived as low quality by the 
customer.  A higher level of customer value could possibly have been delivered by solving the root 
cause of the incident instead. Solving the root cause of an incident will undoubtedly reduce the time 
spent on incident handling. Faulty handovers can be related to competence since a handover of an 
incident that is not relevant often stems from a lack of competence by the sender. This is for example 
evident in ASM Case A (see 4.4.2 ASM processes in practice). An excessive number of handovers 
would undoubtedly render in additional time spent on solving an incident (as evident in ASM Case A). 
This implies that the wastes stemming from lack of competence run the risk of resulting in excessive 
time. The issue of multifunctional team is another aspect of the competence aspect. As interviews 
have revealed, incidents run the risk of being halted when specific individuals are absent. Staffing by 
competence in favor of individuals would mitigate this problem and in turn reduce time related 
wastes such as incidents halting. Our interpretation of the relationships between the operational 
wastes in Table 7 and the organizational outcomes (KPIs) is depicted in Figure 25. 
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Figure 25. Linkage between operational wastes and organizational outcome measures. 

 
The categories of KPIs employed in Company X’s organization today exhibit clear similarities to the 
perspectives of the BSC framework. Even though the BSC framework measures a variety of 
performance dimensions, we acknowledge two main limitations of the framework in its application 
with the Lean concept. Firstly, the BSC framework does not consider all relevant external 
stakeholders to any larger extent. Secondly, we argue that the BSC does not acknowledge the 
weighting between the different perspectives. The similarity between the bundling of Company X’s 
KPIs and the perspectives of the BSC is evident since they are both characterized by these 
shortcomings. As a company striving towards becoming Lean, we question some of Company X’s KPIs 
and their connection to customer value. This is supported by literature, stating that performance 
measurement systems should be derived from organizational strategy (Gaiardelli et al., 2007; Gates, 
1999). Further, the KPIs should be designed and formulated with great care and clear relevance to 
the Lean concept since they impose heavily on employee behavior. Neely et al. (1997) and Eccles 
(1991) both mention that the method of measuring performance may render in individuals pursuing 
inappropriate courses of action. We recommend that Company X should employ a performance 
measurement system where process measuring is favored over individual measurements and 
financial measurements. Further we suggest that Company X should disregard the quest for an 
explicit link between their Lean efforts and the resulting financial performance. Instead, Company X 
should rely on causal connections between the two performance dimensions and focus on 
operational excellence and delivery of customer value. This recommendation is in alignment with 
both Toyota’s and AstraZeneca’s approach. Even though we recommend movement towards more 
operational KPIs, we still acknowledge the importance of financial KPIs. The financial KPIs should act 
as monitoring measures while the operational KPIs should steer the organizational performance. This 
recommendation relates to our first research question. 
 
Focusing on measuring processes in general have been a consistent approach in this study and 
advocated by both literature and empirical findings. Naturally, great focus has been put on studying 
the ASM processes at Company X in order to provide relevant and accurate recommendations 
regarding process performance measurements. Adding a Lean filter to this study entails a focus on 
waste and how to measure waste within the ASM processes. As depicted in Figure 25, we have 
identified a number of crucial wastes related to generic elements of waste which we have then 
categorized in four Lean dimensions. Our recommendations in general regarding ASM process 
measuring are influenced by a focus on ratios rather than absolute numbers, the acknowledgement 
of the intangibility of competence and the difficulty of measuring which it entails, and the disregard 
from attempting to link operational measurements to financial outcomes. We advocate the use of 
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ratios in favor of absolute numbers because they facilitate comparison between teams/departments 
and hence enable the identification of best practices. Another advantage of employing ratios is that 
they possess the ability to be applicable in a wide range of settings within Company X’s organization. 
The intangibility of competence and knowledge should be acknowledged in any measurement efforts 
since it has been deemed as an underlying contributor to a number of critical wastes within the ASM 
processes. To reconnect to our first and second research questions, we also suggest that little or no 
effort should be put on attempting to establish a link between the operational performance and 
financial outcomes in the entire organization. We base this mainly on results of the literature study 
and findings from the benchmark study.  
 
One fundamental aspect of the delivery process in the ASM operations is the governing role of the 
SLA and its embedded SLTs. The SLA guides how each individual AM contract is supposed to be 
managed. Our final recommendation implies that further investigation regarding the concept of SVA 
should be conducted. A desirable future state might be that an appropriately designed SVA would 
guide the AM delivery process instead of the SLA.  

6.2 Conceptual contribution 
Our conceptual contributions include findings that we believe could be applicable in a wider range of 
settings than the one constituting the unit of analysis in this study. The main conceptual contribution 
of this study lies in the fact that it contributes to the existing body of knowledge within the field that 
constitutes the interplay between Lean and performance measurement with an additional case 
study. Our literature review suggests that this field of research in general and its application to IT 
services in particular have received little attention by scholars and practitioners. In addition to this, 
the four Lean dimensions highlighted by this study (see Figure 25) have exhibited similarities to the 
generic Lean dimensions in existing literature. This might entail that the generic Lean dimensions, 
originated from a manufacturing setting, are also applicable within an IT service setting. Further, the 
contributions of this study are linked to the previously formulated research questions. 
 
For research question 1, on how the characteristics of IT services affect the use of Lean or 
measurement systems, we have come to the following conclusion. 
 
Our findings question the general notion within Lean literature, presenting the two main approaches 
to Lean, (1) Lean as a philosophy and (2) Lean as a set of tools and techniques. The literature review 
in this study suggests that Lean literature in general makes a clear distinction between these two 
while our study indicates that this distinction is not always that easy to realize. We believe that some 
of the generic tools and techniques presented by literature require a certain level of understanding 
of Lean thinking in order to realize their full benefits. This standpoint is most likely influenced by the 
fact that this study has been conducted in an intangible setting. In a manufacturing context, the tools 
and techniques might have the possibility to thrive without a deeper understanding of the Lean 
philosophy. Due to this, our alleged conceptual contribution concerning the distinction between the 
two approaches to Lean is questionable. The vague discrepancy between the two approaches to Lean 
that we identify in this study indicates that the intangibility of IT services influences a company’s 
Lean initiative and hence any measurement activities in such a context. 
 
For research question 2, on how business and operational performance can be measured in a Lean 
context, we suggest the following. 

 
The study suggests that companies implementing Lean should emphasize their operational 
measurements rather than their financial measures. We believe that a myopic focus on financial 
measures may hamper the success of the Lean implementation. Our suggestion does not imply a 
complete disregard of financial measures. Instead we advocate that companies should use financial 
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measures to monitor their operations while the operational measures should steer the operational 
performance. 
 
For research question 3, regarding what performance measurement framework is suitable in the lean 
context, the study has identified the following implications. 
 
This study has identified that Company X is employing KPIs based on the BSC framework. This could 
be beneficial in a Lean organization since the framework acknowledges performance as a multi-
dimensional entity. It incorporates important performance dimensions emphasized in Lean 
literature. However, from a Lean perspective the BSC exhibits inadequacies since it does not include 
all major stakeholders. In addition, it assumes linearity between the different perspectives. Based on 
the benchmark study and the literature review, we suggest that no explicit link between operational 
performance and financial performance should be attempted to establish. This suggestion is not 
consistent with the BSC framework that assumes a link between these two performance dimensions. 
Further, in the BSC, the financial perspective is emphasized to a larger extent than what is suggested 
in this study.  
 
The BSC could be suitable as a performance measurement framework in a Lean context but 
companies should incorporate aspects of other frameworks as well. For instance, both the 
Performance Prism and the DMP framework incorporate a wider range of stakeholders. The 
involvement of the customer should be specifically recognized since delivering customer value is one 
of the cornerstones of the Lean concept. Since Lean is regarded as a perpetual process by a majority 
of scholars, a long term perspective such as the “future” perspective of the DMP framework should 
be incorporated in a Lean organization’s performance measurement system. 

6.3 Limitations and future research 
It is worth acknowledging that our recommendations are mainly based on the study of the ASM 
processes and a limited part of Company X. Even if our efforts have been focused on creating 
generalizable results (e.g. ratios), it is worth acknowledging the limitation of the generalizability of 
our findings. A practical limitation of our results stems from the holistic perspective employed 
throughout this study. We have not suggested any practical examples of our findings nor have we 
investigated the possibility to practically apply our findings in a live setting. This in turn entails an 
area of future research. We argue that this limitation is also present in existing literature which does 
not focus on the practical applicability of Lean measurements in an intangible setting. Literature 
tends to focus on the conceptual approach in favor of the practical approach. A practical example of 
this limitation is the design of specific ratios that we advocate as appropriate measures within the 
ASM processes. This report can be perceived as a pre-study highlighting problem areas and 
investigating the design of measures from a holistic perspective. This limitation entails that future 
research concerning practical design and implementation of measures in an operational setting 
should be conducted. This investigation would demand a deeper understanding of the everyday 
operations and a less holistic approach than the one employed in this study. 
 
Based on the findings of the literature review, we have identified a need for further conceptual 
research related to the development of a performance measurement framework specifically adapted 
to Lean in IT services. Most frameworks are developed to suit a wide range of businesses but with 
the expansion of Lean into IT services a customized framework for this business would be beneficial. 
Further research could entail exploring if a mixture of various existing frameworks could be one 
solution to this issue. 
 
Finally, we recommend Company X to keep investigating the possibility to replace the SLA with an 
SVA and what advantages the SVA possesses over the SLA. 
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Appendix A 
Department 
Role of the department? 
 
Your role? 
 
In detail an ordinary day? 
 
Step-by-step processes? 
 
Measuring 
Are you aware of what is expected of you? 
 
What concrete data are you measured against (your group)? 
 
Wastes identified by you? 
 
Do you think that they are measurable? 
 
Ideas of what to measure? Why? 
 
SLA? 
 
Do you receive any feedback? 
 
Are you aware of what KPIs your group/team/department/business line is measured against? 
 
Lean 
How do you perceive the Lean initiative? 
 
How is your work influenced by Lean? 
 
Are you familiar with the purpose of the Lean implementation? 
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Appendix B 
Survey questions 
 
Q1 (a list where the respondent can choose between 1-10 (and the last response option is ‘>10’)) 
How many times per day (on average) would you estimate that you receive and accept 
incidents/service requests directly from customers (the formal case management process has been 
circumvented by the customer) AND logging it in the appropriate case management system (e.g. 
OMT) afterwards? i.e. incidents that have not been reported the formal way via the service desk. 
 
Q2 (a list where the respondent can choose between 1-10 (and the last response option is ‘>10’)) 
How many times per day (on average) would you estimate that you receive and accept 
incidents/service requests directly from customers (the formal case management process has been 
circumvented by the customer) WITHOUT logging it in the appropriate case management system 
(e.g. OMT) afterwards? i.e. doing the customer a favor since it will be quikly/easily done. 
 
Q3 (the respondent is able to input a number of minutes) 
How many minutes would you estimate that you spend on each incident that is not logged 
retrospectively. (This question refers to the incidents described in the previous question) 
 
Q4 (integer input) 
How many different case management systems do you report each incident/service request in? 
 
Q5 (a large text box for free text) 
Please specify the case management systems that you report in. 
 
Comments (a large text box for comments) 
 
(None of the questions are mandatory) 
  



85 
 

Survey results 

  
Figure 1. Number of incidents received and accepted that has circumvented formal reporting channels, logged in retrospect 
(left) and not logged in retrospect (right). 
 

 
Figure 2. Number of case management systems used to log each incident. 
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Question 1  Question 2 
# of incidents Respondents  # of incidents Respondents 
0 49  0 45 
1 23  1 30 
2 13  2 16 
3 4  3 3 
4 5  4 1 
5 2  5 2 
6 0  6 0 
7 1  7 1 
8 0  8 0 
9 0  9 0 
10 1  10 0 
Average: 1.10 incidents handled per 
day and respondent 

 Average: 0.94 incidents handled per 
day and respondent 

 
 
 

Question 3 
Total (minutes spent handling incidents not logged in retrospect) 1409 
Blank responses 46 
Usable responses 52 
Minutes per incident 27,09615 

 
 
 
Question 4 
# of case management systems used by each respondent Respondents 
1 62 
2 12 
3 4 
4 0 
5 2 
6 0 
7 0 
8 0 
9 0 
10 1 
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Appendix C 
Lean 
Why are you employing the Lean concept in your sales organization? 
 
For how long have you been working Lean? 
 
How is the Lean concept evident throughout the different levels of the organizational hierarchy? 
 
Which Lean related tools/techniques/principles do you employ on the operative level in the sales 
organization? 
 
Which Lean related tools/techniques/principles do you employ on the managerial level in the sales 
organization? 
 
Is there a consensus throughout the organization regarding the reasons why Lean has been 
adopted? 
 
Measuring/Evaluation 
How do the employees know that they are performing a good job and that their efforts support 
the overall strategic objectives? i.e. how is the work measured on the operative level? 
 
How do the managers that they are doing a good job and that they are working towards the 
aggregated strategic objectives? i.e. how is the work measured on the managerial level? 
 
How are the feedback systems designed? What is measured? Data collection? Data analysis? Who 
is the recipient of the data? How is the data used? 
 
How is the measurements related to the idea of the Lean concept? 
 
How is the feedback systems validated? i.e. how do you know that you are measuring correctly 
and that the measures you extract really supports your Lean efforts and the overall strategic 
objectives? (ex.: only measuring the number of sales appointments could have a negative effect 
and perhaps compromising the attention/quality given to each customer) 
 
How do you know that any improvements that you are measuring are results of your Lean efforts? 
 
(Do you have any fixed points in time when the work is evaluated in larger groups?) 
 
How do you link the measuring throughout the organizational hierarchy? E.g. linking the measuring 
on the operative level to the organizational KPIs? 
 
How often do you analyze the link between the operative performance and its effect on the 
aggregated objectives? 
 
Why do you see a need to measure your everyday work and your Lean efforts? 
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Appendix D 
Incident Handling 

 
 
 
 
Incident investigation 
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Appendix E 
Problem control 

 
 
 
 
 
Error Control 
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