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Definitions & Abbreviations 

 
CNC = Computer Numerically Controlled; type of machine which uses computer to control 
in order to achieve a higher level of accuracy, precision and repeatability to the process (Slack 
et al, 2004) 
 
DMAIC = Stands for Define-Measure-Analyse-Improve-Control and is a model for problem 
solving is provided as a part of the concept of Six Sigma called DMAIC. These steps 
symbolise following actions; (1) Define Demands and Requirements, (2) Data Collection & 
Current Status Description, (3) Analyse, Determine Objectives & Plan, (4) Problem Solution 
& Improvement, (5) Maintain Improvements (Sörqvist, 2004).  
 
5S = A practice evolved in Japan and stands for Structurise, Systematise, Sanitise, Standardise 
and Self-discipline, which are the basic requirements for producing high quality products and 
services (Ho, 1999) 
 
ISO 14000 = A standardisation for companies to improve their work towards a better 
environment, equality to ISO 9000 (Bergman & Klefsjö, 2003) 
 
OEE = Overall Equipment Efficiency; a measure based on the product of three factors related 
to availability, speed and quality of the performance, which symbolise to what extent the 
equipment is operating effectively (Slack et al, 2004). 
 
Maintenance = Maintenance is all activities that aim to maintain equipment or return it back 
into planned operation. The equipment should not just work without breakdowns; it should 
also work as effective as possible (Markeset & Kumar, 2001).  
 
PDCA = A tool that expresses structure and continuous improvements is the PDCA-cycle, 
which stands for Plan-Do-Check-Act. The process is initiated by identification of the project, 
problem and causes of the problem, followed by appropriate actions to eliminate or reduce the 
cause factors. Next step is about measure and evaluate the result of the improvement actions 
in order to approve the changes, perform contingent corrective actions or carry out the 
improvement cycle once again (Sörqvist, 2004).  
 
PM = “The act of quantifying the performance dimensions of products, services, processes, 
and other business activities” (Evans & Lindsay, 2005:93) 
 
PMS = “The set of metrics used to quantify both the efficiency and effectiveness of acions” 
(Neely et al, 1995:81) 
 
Productivity = A measure closely related to the performance objective of cost, symbolised as 
the quote of the output from an operation and the input to the operation (Slack et al, 2004). 
 
Quality = The international standard for quality systems, ISO 9000:2000 defines quality as 
“the degree to which a set of inherent characteristics fulfils the requirements, i.e. needs or 
expectations that are stated, generally implied or obligatory” (Bergman & Klefsjö, 2003). 
Consequently, high levels of quality aim at satisfying customers’ needs and expectations, or 
preferably exceed these needs and expectations (Bergman & Klefsjö, 2003). 
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Set-up procedure = “The time taken to change over the process from one activity to the 
nest” (Slack et al, 2004:529) 
 
SME = The definition of small and medium sized enterprises (SMEs) according to EU 
directives is a company with less than 250 employees, turnover not exceeding 50 million € 
and the balance sheet total not exceeds 43 million € (European Commission, 2005:14). 
 
SMED = Stands for Single Minute Exchange of Dies and aims at reducing the set-up time 
carried through in four steps; (1) Implement 5S, (2) Assessment of Set up procedures, (3) 
Separate external and internal set up, (4) Eliminate waste (Slack et al, 2004; Barnett, 1996)
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INTRODUCTION 

1. Intro
his chapter introduces the background of performance measurement systems and the 
problematic issues related to the system and implementation process. A presentation of 
the problem and a more specific problem formulation is then offered, followed by the 

purpose, relevance and delimitations for this study. A timeframe is also presented in order to 
demonstrate the enhanced level of planning.  

duction 

 T
 

1.1 Background 
The competitive environment and changing market conditions force today’s companies 
towards a continuous strive for higher quality, shorter delivery time, higher customer service 
level and lower prices (Alsyouf, 2007). Neely et al (1995) stress that the primary goal for 
every organisation is to perform better than its competitors, consequently with a superior 
efficiency and effectiveness. Though, Ljungberg (2000) states that there are many companies 
not using its existing resources to the fullest extent, which lead to low utilisation of equipment 
and low productivity and in turn result in increased lead time and reduced quality. Pursuant a 
study conducted by Kinnander & Almström (2006) value added time for a Swedish 
manufacturing industry is almost 60 %, thereby with a productivity potential of approximately 
40 %. The study also resulted in an average Overall Equipment Efficiency (OEE) measure of 
66 %, which is considered to be accepted. Though, the OEE for a world class manufacturer is 
often stated to 85 %. This implies there is a big potential within the manufacturing industry 
(Kinnander & Almström, 2006).  
 
It is necessary to determine the current performance of an operation or machine to be able to 
decide the urgency, direction and priority of possible improvement actions (Slack, 2004). To 
evaluate the current performance the company requires information that reflects the key area 
of the manufacturing (Hill, 2005). Bergman & Klefsjö (2003) maintain that it is important to 
recognise the processes through measurement to be able to find the causes of inefficiency in 
purpose to achieve improvements. Also Ljungberg (2000) upholds the importance to measure 
and analyse production performance to enhance the possibility to optimally utilise the 
equipment, provide correct feedback to concerned personnel, visualise effects of improvement 
actions et c. Accordingly, this implies that what you do not measure you cannot control and 
what you do not control you cannot improve (Ibid).  
 
There is an increasing need for performance reporting as a part of the management function in 
purpose to predict both problems and opportunities and thereby facilitate continuous 
improvements (Pintelon & Van Puyvelde, 1997). Accordingly, performance measures are 
used by organisations in purpose to meet goals by monitor, guide and improve business 
functions (Marri et al, 2000). A performance measurement system (PMS) is considered a 
prerequisite for an effective planning and control of production performance, as well as 
providing relevant information to managers, supervisors and operators for efficient decision 
making, since the output reveals the effects of chosen strategies (Bhagwat & Sharma, 2007; 
Ghalayini & Noble, 1996). It is preferable using measures and goals that are related to every 
level through the organisation (Bhagwat & Sharma, 2007).  
 
According to Marri et al (2000) measures are being used as a tool for achieving strategic 
objectives usually derived from the competitive factors as quality, speed, dependability, 
flexibility and cost. These five factors are respectively a combination of smaller measures at a 
lower level. Consequently, if these five performance objectives are unsatisfactory the 
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possibility to find the root cause of poor performance increases through identification and 
monitoring of the sub-measures. If these measures are unsatisfactory, evidently they will have 
a negative impact on both the internal and external customers and therefore also a negative 
impact on the profitability (Ibid).  
 
The financial aspect is even more central considering small and medium sized enterprises 
(SME), which often have a restricted amount of capital since there constantly is a quest for 
optimally manage the limited resources (McCunn, 1998). Hudson Smith & Smith (2007) 
highlight additional difficulties associated with SMEs in comparison to larger organisations; 
flexibility resulting in a limited overview of the markets, reactive instead of proactive 
regarding market changes et c. These characteristics may result in a lack of control over the 
organisations competitive position on the market (Ibid). Consequently, it is of great 
importance to conduct improvements within an SME such as reducing set-up time and 
similar, which may lead to a significant reduction of non-value adding activities and in turn 
increased profitability (Gunasekaran et al, 2000). 
 

1.2 Problem Discussion 
Already in the mid 90’s, Ghalayini & Noble (1996) stated that traditional performance 
measures based mainly on financial measures, such as profit and return on investment, was 
inflexible and misleading as well as a hinder for continuous improvements, since the 
information was derived from obsolete data based on the financial accounting system. 
Therefore, development of performance measures aligned with a more non-traditional point of 
view to overcome the previous limitations is required. Accordingly, it is relevant that the 
measures used are mainly non-financial, in other words not in a greater extent related to 
accounting, rather closer related to an operational level. The measures should preferably be 
flexible in purpose to achieve continuous improvement instead of just monitoring 
performance. Primarily, the measures ought to be derived from company strategy to optimally 
realise goal congruence within the organisation (Ghalayini & Noble, 1996; Najmi et al, 2005).  
 
Jonsson & Lesshammar (1999) stress that, referring to another source, a common problem 
regarding performance measurement systems used within many organisations is that the 
systems often include too many measures, which may hinder the overall understanding of the 
performance. There is also a lack of knowledge how to use the chosen measures, as well as 
problems regarding use of obsolete or non-strategically aligned measures. Therefore, it is of 
great importance to identify what to measure and how to measure, as well as why to measure 
in order to facilitate improvements (Ibid). To identify the right performance measures is a 
critical process, since it is important to both define the relevant indicators and also to choose 
indicators that are acceptable for all people affected (Pintelon & Van Puyvelde, 1997).  
According to Ghalayini & Noble (1996) all measures and goals should be derived from 
company strategy. Though, Hudson Smith & Smith (2007) argue that SMEs often lack a 
focused competitive strategy, which in turn may result in difficulties to derive appropriate 
performance measures.  
 
Bourne et al (2000) state that there are several new frameworks about evaluation of which 
measures to use within an organisation, though these type of frameworks are not considering 
the problems of implementing these measures. Importantly, McCunn (1998) highlights the 
difficulty of implementing performance measurement system, thereof a high failure rate 
related to this type of projects. Sneyd & Rowley (2004) imply that commitment throughout 
the organisation requires a well designed measurement system. Furthermore, one of the most 

 2



INTRODUCTION 

critical aspects related to an implementation of a performance measurement system is a poorly 
conducted design phase (Bourne et al, 2002). Consequently, there are several factors 
identified causing these failures such as; lack of leadership, resistance to change, strategy not 
linked to defined goals, metrics too poorly design, lack of a review and update etc (Bourne et 
al, 2002; Najmi et al, 2005). These factors can be categorised into following four critical 
areas; point of entry, participation, project management and procedures (Bourne et al, 2002). 
Thereof, Hayes (2007) maintains that implementation is not only a technical activity, but also 
an important political activity.  
 

1.3 Problem Presentation 
There are several challenging issues related to an implementation of a performance 
measurement system, which should be considered in order to maximise the utilisation of 
resources. These issues are related to the process prior the implementation; the development 
of relevant measures, the aspects of concatenating the performance measurement system 
within the organisation by preparing the implementation, use and review processes. 
Consequently, in what way could these obstacles and risks be minimised and the utilisation of 
resources maximised? 
 

1.4 Problem Formulation 
Based on the previous problem discussion and presentation, following problem formulation is 
derived for this case study; 
 
• How to conduct an implementation of a production performance measurement system at 

small and medium sized enterprises (SME) to maximize the utilisation of resources? 
 

1.5 Purpose 
The purpose of this study is to develop, test and validate a model for SMEs how to implement 
a performance measurement system by develop relevant measures and concatenate the 
implementation within the organisation. The activities of concatenate the implementation 
intend to prepare the implementation, as well as the review and continuous improvement 
processes for the system in order to secure the implementation. Consequently, this study aims 
at creating a useful model that will enhance the possibility to maximise the utilisation of 
resources through continuous improvements and to provide relevant and correct information 
for efficient decision making, applicable for SMEs and their specific characteristics, in 
particular.  
 

1.6 Relevance 
Garengo & Bititci (2007) uphold that there is a lack of research regarding performance 
measurement systems in relation to company size; usually the studies are focused on larger 
organisations. Furthermore, Bourne et al (2000) state that most frameworks focus on the 
design phase, not on the implementation and continuous review of the performance 
measurement system. The frameworks are not either adjusted to the specific characteristics 
constituting an SME. There has also been limited empirical research investigating the 
practical use of performance measurement systems as well as the implementation process 
(Garengo & Bititci, 2007). According to Marri et al (2000) the needs of SMEs has not been 
adequately acknowledged. Consequently, the relevance for this specific study is to integrate 
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the processes of developing relevant measures, preparing the actual implementation of a 
performance measurement system by concatenate the change, as well as secure the use and 
review of the system, into a useful framework for SME:s specifically. The purpose of this 
case study will be to develop, test and validate a framework and therefore contribute with a 
useful framework to thoroughly prepare an implementation of a performance measurement 
system in general and for small and medium sized enterprises in particular. The practical 
relevance is thereby considered to be highlighted within this case study.  
 

1.7 Delimitations 
Delimitation for this case study is that the research methodology will be constituted by a 
single case study. This may be considered to lower the level of generalisation regarding the 
conclusions, though it will enable a deeper understanding of the studied phenomenon (Yin, 
2003). The study will put focus on the activities prior the actual installation of a performance 
measurement system and will also include a theoretical research concerning phases and 
activities related to the processes prior the implementation such as; design phase, preparation 
of the organisation, continuous improvements and review, not the actual implementation. 
Since the focus of this case study is prior the implementation, there will not be possible to 
validate the result of the actual implementation, though the perception, acceptance and 
feasibility regarding the model will be validated.  
 

1.8 Timeframe 
Following timeframe (table 1:1) presents the different phases of the project in a specific time 
perspective, which is a plan as a tool for control and manage this case study. 
 
 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Planning                     
Introduction                     
Methodology                     
Theory                     
Model Development      

Week Activity 

               
Checkpoint 1       4/3              
Empirical Findings                     
Test the Model                     
Checkpoint 2                     
Results                     
Conclusions                     
Recommendations                     
Checkpoint 3                     
Adjustments                     
Final Submission                     

17/4 

19/5 

26/5 

Table 1:1 Timeframe 
 



RESEARCH METHODOLOGY 

2. Rese
his chapter provides a description of the practical course of action within this study 
related to theoretical methods and approaches available. Also information about data 
collection will be treated, as well as the criteria to achieve a higher level of validity 

and reliability within this study.  

arch Methodology 

 

 T
2.1 Plan of Examination 
This study aims at developing and testing a model intended for small and medium sized 
enterprises when to implement a production performance measurement system. The model 
will be developed through a thorough literature study and the testing process will be executed 
in a practical way in cooperation with a case company. 
 

2.2 Scientific Perspective 
The world can be studied through different perspectives. These perspectives represent 
different ways of how to examine the world by different set of assumptions (McNeill & 
Chapman, 2005). Thurén (1991) asserts that the hermeneutic perspective is characterised by 
the idea that no absolute truth exists, thereof the aspiration for understanding social 
phenomenon through interpretation. Accordingly, this study can be considered to be partly 
hermeneutic since the testing of the model will to some extent be to interpret and understand 
social phenomenon by interviews and some observations. Though, interpretation is affected 
by a persons own experience and empathic understanding (Bryman & Bell, 2007). The 
hermeneutic spiral represents the interaction between pre-understanding and understanding. 
Pre-understanding is signified by a person’s earlier experience and preconception, therefore 
may the preconception be revised and the person will be received an improved and renewed 
understanding when new facts and information is introduced (Thurén, 1991). The pre-
understanding for this study is a prior knowledge of the case company and its culture and 
structure. Thurén (1991) also maintains that pre-understanding can have a negative impact on 
how a person interprets a social phenomenon. Therefore, it is very important to strive for 
objectivity, as well as being value-free. McNeill & Chapman (2005) state that, the most 
important characteristic of the science of positivism is that a research should be objective and 
value-free.  
 
Since this study aims at examining an organisation consisting of several sub-systems such as 
production, management, finance et c, another perspective important to consider is the system 
theory. System theory is a tradition of science theory regarding the interaction between 
different objects within a system (Wallén, 1996). Consequently, all objects or sub-systems 
influence each other in one way or another. Therefore they have to be studied within its 
context. Additionally, the need to observe a phenomenon as a system is even clearer when to 
track, understand and plan for changes within situations where several factors interact (Ibid). 
Since this study aims at track, understand and plan for a change concerning an 
implementation of a production performance measurement system, a system theory 
perspective is naturally required.  
 
This study can to most extent be seen as a positivistic examination of a social phenomenon, 
since the facts will be constituted by empirics. Empirics and logic is the two sources of facts 
within the positivistic perspective where from general conclusions will be drawn (McNeill & 
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Chapman, 2005). Furthermore, Denscombe (2004) asserts that theories and explanations are 
not satisfactory if they are not grounded in empirical observations or can be verified through 
observations, which will be conducted within this study. Also McNeill & Chapman (2005) 
uphold that the second most important characteristic of a positivistic study is the reliability. 
  

2.3 Scientific Approach 
The purpose of research is to relate theory and reality. The research approach is therefore in 
what way this relation is established, i e in what way to approach the reality (Johansson 
Lindfors, 1993). The two most common approaches are induction and deduction. The 
inductive approach is seen as the way for exploring, since examination of single cases is the 
source for new theory. Deduction is the opposite and is called the way of confirmation. The 
study’s starting-point is from existing theory and there from can conclusions be drawn (Patel 
& Davidsson, 2003).  
 
This thesis is initiated by a thorough literature study in purpose to identify relevant theories 
related to the subject of implementing a performance measurement system. There from will a 
new model be developed and then used as a foundation for the empirical research. 
Consequently, this practice indicates a deductive approach. Though, the development of the 
model suggests a more hypothesis-deductive approach, which according to Patel & Davidsson 
(2003) is characterised by hypothesis is derived from existing theories and then tested through 
an empirical investigation. Patel & Davidsson (2003) assert that a deductive approach may be 
preferable in view of the fact that there is a higher level of objectivity since the study is based 
on already existing theory.  
 

2.4 Research Design 
The three most common research designs are survey, case study and experiment. The choice 
of research design within a specific study is primarily dependent on the amount of variables to 
be examined and the amount of units to be examined (Patel & Davidsson, 2003). Since this 
thesis aims at observing a unique situation at a company and not to explore, either survey or 
experiment are a proper research design for this specific study.  
 

2.4.1 Single Case Study 
A case study is an empirical investigation that highlights a contemporary phenomenon within 
the frames of reality and also enables the use of various information sources (Andersen, 
1998). A case study is also characterised by the limited amount of units to be observed, but 
also the broader range of variables to be considered (Patel & Davidsson, 2003), which is 
called a multi factorial design (Andersen, 1998). In this particular study one organisation will 
be observed and a larger amount of variables will be considered, to be able to attain both 
depth and width, which according to Johansson Lindfors (1993) is one of the reasons to 
choose a case study design. This implies that this study is a single case study, instead of a 
multiple case study that Yin (2003) describes as an investigation of two or more delimited 
units. According to Yin (2003) a case study design is preferable when the examination is of 
practical kind, as well as when to strive for a deeper knowledge. 
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2.4.2 Action Research 
A case study can in some specific cases be carried through as an action research; the study is 
created by the actions of the researcher. Though, the most crucial aspect is that the variables 
are not being controlled to measure the effects (Gomm et al, 2000). An action research is 
often conducted when an organisation aims at changing through solving problems within the 
company. This study indicates a change within the case company by implementing a 
performance measurement system, which enables an action research. In this study the 
empirics will be gathered partly from a project procedure manage by the researcher and partly 
from interviews and observations also performed by the researcher. This indicates that this 
study to some extent will be conducted as an action research. Action research is considered to 
generate knowledge that is user friendly, valid and informative of how to change the world 
(Andersen, 1998).  
 

2.5 Data Collection 
There is a general opinion that a case study is solely a qualitative investigation. Through 
different types of data collection a qualitative method aims at generating a deeper knowledge 
of the problem area studied (Andersen, 1998). This type of data is generally “soft” and 
thereby gathered through interviews, observations and interpreted analyses (Patel & 
Davidsson, 2003). The main purpose within a qualitative study is comprehension, not to 
explain. Though, a case study may include a quantitative aspect as well, such as a case 
company description regarding size, turn over, salaries et c. Furthermore, data can be divided 
into two categories; primary and secondary data. Primary data symbolise the data collected by 
the researcher or his/hers co-workers and data collected by others for other purposes then the 
purpose in this specific study is called secondary data (Andersen, 1998). The frame of 
reference for this specific study will be based on data and information collected from 
literature and scientific articles and is therefore classified as secondary data. The empirics will 
mostly consist of primary data, since these parts will be collected solely for the purpose of this 
study. Saliency for a case study is the possibility to use a broad range of different sources to 
collect data (Yin, 2003). According to Yin (2003) there is no source better than another, 
instead different sources are a complement to each other. There are six common sources of 
information; documentation, archival records, interviews, direct observations, participative 
observations and physical artefacts. The two primary sources of information for this study 
will be semi structured interviews and participative observations. Documents and archival 
records are also two sources that will be used to some extent in form of data gathered from the 
quality and environmental management system, in purpose to find information about the case 
company, such as turn over, number of employees, routines and procedures et c.  
 

2.5.1 Interviews 
Interviews can be classified after the level of standardisation and level of structure. 
Standardisation relates to what extent the questions are the same for different respondents 
regarding both order and formulation. The level of structure represent to what extent the 
questions are determined in beforehand and also whether there are chosen alternatives for the 
respondent to answer. A semi structured interview is characterised by the predetermination of 
specific areas to talk about and lack of alternatives for the respondent to choose as answers. 
This category is useful when there is prior theoretical and empirical knowledge of the studied 
phenomenon and the purpose is to deepen the understanding of the specific phenomenon 
(Andersen, 1998). Therefore, semi structured interviews are an option when to carry through 
certain phases and steps in the model in order to gather relevant information needed.  
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2.5.2 Observations 
Since this study partly will be conducted as an action research another source of information 
is therefore participative observations. A participative observation is also a direct observation, 
since the observer is visible for the people being observed. Through a participative 
observation it is possible to describe several aspects of a certain situation such as what is 
happening, who is involved, when things happen and how. This type of observation is 
especially suitable when to examine processes, relations and events within a case study. 
Consequently, observations are the primary technique for data collection in connection with 
case studies. Though, there are problems related to situations where the researcher is 
participative, e g when the researcher is not able to observe in the extent needed. There is also 
a risk that the researcher influences the participant in one way or another (Yin, 2003). 
 
In accordance with Yin (2003) also Andersen (1998) upholds the importance to combine this 
technique with other types of data collection, particularly dialogues, as well as informal and 
formal interviews. To obtain the quality of the information received during participative 
observations it is crucial to register the results, commonly in a diary or logbook. Though, a 
negative aspect concerning participative observations is the impact the observer may have on 
the persons being observed. This apparent risk may although decrease if the study is 
performed during a longer time span. Additionally, another problem is a phenomenon called 
selective perception, meaning the observer is not able to monitor everything, which result in 
some losses of information (Andersen, 1998). Though, to decrease this risk of losing 
information a logbook will be used to register and document the observations.  
 

2.6 Scientific Credibility 
All scientific researches strive for most possible validity and reliability of the results. Validity 
and reliability are two important areas to focus on during researches by concentrating on what 
theoretical concepts being used, how the information is gathered, analysed and interpreted 
(Merriam, 1994).  
 

2.6.1 Internal and External Validity 
Validity can be divided into internal and external validity. The internal validity stands for the 
general congruence between the theoretical concepts and the empirical findings, accordingly 
how well the results reflect the reality (Merriam, 1994). According to Svenning (2003) it is 
easier to achieve internal validity within a qualitative research. There are six different ways of 
increasing the validity for a qualitative study; triangulation, participant check, observation 
during a longer period of time, horizontal review, participative approach and clarification of 
reference point (Merriam, 1994). Triangulation is fulfilled through utilisation and 
combination of different sources, including both the frame of reference and the collection of 
empirics. The interviews and the observations will be registered and also presented to the 
respondent for approval, which symbolise the participant check. This study will be carried 
through for a limited period of time, which in turn may influence the validity. The horizontal 
review will be fulfilled through the support from a tutor until the completion of this case 
study. Also the concerned personnel at the case company will be thoroughly informed and 
involved during this study. By creating a detailed and broad theoretical foundation will to 
some extent clarify the concepts used in the research and also the researcher’s references. 
These preventive actions will in turn lead to an increased level of internal validity for this 
specific study.  
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External validity represents to what extent the results of a study may be applicable to other 
similar situations, consequently the ability to generalise the results. To be able to achieve 
external validity it is a prerequisite to achieve internal validity, which qualitative case studies 
usually possess. It is often considered impossible to generalise from without a single case in a 
specific situation. Though, to increase the possibility that the results from a case study may be 
generalisable, the researcher has to thoroughly describe the context of the research in purpose 
to make the reader understand the result by providing more then enough information 
(Merriam, 1994). Therefore, the frame of reference will include both width and depth 
regarding necessary theoretical concepts and ideas, as well as a thorough description of the 
current situation and context at the case company. 
 

2.6.2 Reliability 
Reliability symbolise how correctly the measurement is performed, i e to what extent the 
same research can be duplicated to receive the same results. Therefore, it is essential to as far 
as possible secure the study from unreliable factors and that the study is not influenced by 
factors of coincidence (Andersen, 1998). Reliability particularly regarding a case study, Yin 
(2003) asserts it is about minimising errors and bias and therefore recommends continuous 
documentation by using either protocol or a database. By using a logbook to document the 
observations and experiences in one place may increase the reliability for this research. This 
may also be helpful during the entire writing process and can furthermore be helpful as 
another type of documentation (Andersen, 1998).  
 

2.7 Methodological Selection 
The figure 2:1 below presents a summation of the chosen methodological direction in order to 
enable a solution to the formulated problem within this thesis. The methodological direction is 
constituted of approach, design and sources of information. 
 

 
Figure 2:1 Methodological Selection 



FRAME OF REFERENCE 

3. Fram
his chapter constitutes the frame of reference for this study. The chapter presents 
different theories related to the problem area concerning performance measurement 
systems, but also theories about project management and change management in 

purpose to provide the reader with relevant information to enable understanding of the 
empirics and following analysis. 

e of Reference  

 T
 

3.1 Mission, Vision and Strategy 
The goal of a firm is to make money, according to Goldratt (Chase et al, 2006:722). To make 
money the organisation has to clarify their mission, i e clarify their primary role on the 
market, and thereof identify the most important customers. To enable the company to 
develop, improve and strive forward a vision should be determined in order to create a 
desirable future state (Bergman & Klefsjö, 2003). Additionally, to enhance the possibility to 
be successful a strategy is needed for the company to make decisions that navigate the 
company in the right direction (Slack, 2004). The strategic planning, with a time horizon of 
three years and longer, provides the foundation to carry through the tactical planning on the 
next level, i e the administrative or operational planning as from one year and further. This in 
turn provides the foundation to the operative planning. The operative planning aims at 
planning activities from without a monthly, weekly and daily perspective (Ax et al, 2005). 
The corporate strategy represents decisions about what business to be in, how to allocate 
resources (Slack, 2004). The primary role of a company’s operations is to implement strategy, 
but also to be a support and driver of the strategy. To enable a realisation of the stated 
strategies, a company’s operations must therefore be strategically aligned with the business 
strategy (Slack, 2004). To enable the company to achieve these long-term goals, the strategy 
has to be translated into clear and understandable strategic objectives responding to the 
customers’ requirements. When the requirements are identified and transformed into 
competitive factors as low price, high quality, fast delivery etc., these form the foundation for 
positioning the strategic objective based on the five fundamental performance objectives; 
quality, speed, dependability, flexibility and cost (Slack, 2004). The first objective represents 
providing the customer a quality advantage through error-free deliveries. Second objective 
related to speed implies the company to make fast deliveries, consequently decrease the lead 
time. Equally important as speed is also the ability to deliver on time, dependability. To 
accommodate to reigning competitive environment the organisation has to be flexible and able 
to quickly adjust to customers’ changing requirements. The last performance objective is cost, 
which is about producing the product to the right price and as a result generates a competitive 
price on the market. These are equally important to acknowledge, but the prioritisation among 
the objectives signifies the competitive positioning (Slack, 2004).  
 

3.2 Performance Measurement 
Performance measurement is defined as “the act of quantifying the performance dimensions 
of products, services, processes, and other business activities” (Evans & Lindsay, 2005:93). 
Furthermore, a measure is the numerical information that is the result of measurement (Evans 
& Lindsay, 2005). The performance objectives are composed by several small measures, 
which can be identified within the company (Slack, 2004). Performance stands for to what 
extent a certain operation fulfils the objectives of for example quality, speed, cost, 
dependability and flexibility in relation to satisfying the customer’s requirements. Thereof, it 
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is highly important to focus on the link between the company’s strategy and performance 
measures (Najmi et al, 2005). According to Marri et al (2000) deployment of suitable 
performance measurement is one way to achieve competitive advantage against its 
competitors. Measures enable identification of problem areas for improvements (Ghalayini & 
Noble, 1996). Though, according to Hudson et al (2001) performance measurement is only 
useful when monitoring and following the actual improvements. Neely et al (1995) define 
performance measurement as the process of quantifying actions, where measurement is the 
quantification process and performance is a result of actions. The purpose of performance 
measurement within small firms is primarily to enable looking ahead, looking back, motivate 
and compensate, as well as to achieve continuous improvements (Meyer, 2002). 
Consequently, to enable improvements regarding an operation’s performance a prerequisite is 
some kind of performance measurement derived from the strategic performance objectives 
(Slack, 2004). The measures that will be implemented within the organisation, will preferably 
be mainly non-financial, i e closer related to an operative level rather than to the financial 
accounting system. This in turn leads to flexibility and continuous improvements instead of 
solely monitoring the performance (Ghalayini & Noble, 1996). Following measures are 
examples reflecting the strategic, tactical and operative level; variations against budget, 
delivery reliability and capacity utilisation, respectively (Bhagwat & Sharma, 2007). 
 

3.3 Performance Measurement System (PMS) 
A performance measurement system (PMS) is defined, as “the set of metrics used to quantify 
both the efficiency and effectiveness of actions” (Neely et al, 1995:81). There are several 
reasons for using a PMS, such as; monitor internal system, monitor external performance, 
track the implementation of change, stimulate continuous improvements et c (Marri et al, 
2000). To increase the potential of the company to realise its strategy and increase the 
possibility to expand, investments are a significant factor (Alpenberg & Karlsson, 2005). 
Furthermore, follow up is an important activity since it is important for both management and 
operatives to see if the expected benefits have been delivered (Barnett, 1996). Accordingly, 
by investing in advanced technology may lead to increased manufacturing productivity and 
higher effectiveness, which is required when to stay competitive on the market (Marri et al, 
2000).  
 

3.3.1 System Requirements 
The primary requirement for a performance measurement system is to derive measures from 
the manufacturing strategy in order to achieve goal congruence. Other requirements for 
creating a successful PMS are to use a limited amount of measures and combine non-financial 
and financial measures (Meyer, 2002; Jonsson & Lesshammar, 1999; Ghalayini & Noble, 
1996). There are several reasons why to use non-financial measures within a PMS. Traditional 
systems were usually based on outdated traditional cost management systems, which resulted 
in inflexible, lagging metrics that were not related to the company’s strategy. It was also 
expensive and time consuming to transform the collected data into useful information. These 
systems were also contradictive to continuous improvements (Ghalayini & Noble, 1996).  
 
Meyer (2002) highlights the importance of measures to be stable and pervasive, as well as 
appraisal and motivating for the personnel within the organisation. Jonsson & Lesshammar 
(1999) maintain that the system should change over time, teach rather than monitor and 
finally measure what is important to the customer. Ghalayini & Noble (1996) emphasise a 
clearly defined set of improvement areas, dynamic update process, system used as 
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improvement tool rather than monitoring and also use historical data to set improvement 
objectives. To maintain the effectiveness of the organisation the PMS also requires a 
systematic review process (Najmi et al, 2005). This is important since there is a risk the 
performance measures diverge from strategy, as well as the strategy itself changes. Though, 
measuring is one part of using measures. It is also necessary to review the measures in 
purpose to agree on certain actions (Bourne et al, 2002). Accordingly, a prerequisite for an 
effective performance measurement system is a clear understanding of both the technical and 
managerial aspect (Ljungberg, 2000). 
 
According to Bourne et al (2002) a great extent of the problems concerning performance 
measurement systems are strongly related to the design phase, where the decisions about the 
measures are made. Referring to several sources Bourne et al (2002) highlight four crucial 
factors established in earlier researches, for an implementation to a failure; strategy not linked 
to different levels within the organisation, too many measures, poorly defined measures and 
lack of quantification of qualitative aspects. Though, there are additional factors related to an 
implementation causing problems.  
 

3.3.2 Implementation Issues 
There are several problems related to an implementation of a performance measurement 
system. A risk when implementing a performance measurement system is that the system may 
be considered surveillance of the operators instead of monitoring the performance of the 
machines, which may result in heavy resistance against the system, but also manipulation of 
the data and registration.. Therefore, it is of great importance to prevent this concern to 
permeate within the organisation. Another problem regarding performance measurement is 
the lack of engagement from the operators, which may have a negative impact on the 
trustworthiness of the gathered information. However, the gathered information from the 
performance measurement system is a good foundation to conduct improvements by 
improvements groups and the groups also enable encouragement and participation of the 
operators. An implementation of a performance measurement system is a long process and 
can prolong several years until the system is working optimally (Ljungberg, 2000). Also 
Bourne et al (2002) stress similar crucial issues related to implementation of a performance 
measurement system such as a need for developed information systems, need for resources as 
time and money, lack of leadership and resistance to change.  
 
Though, there are several potential advantages when implementing a performance 
measurement system within small and medium sized enterprises (SME) (Hudson Smith & 
Smith, 2007). Hudson Smith & Smith (2007) distinguish SMEs in particular, based on several 
sources, as companies with a loose structure, informal operating practices and lack of 
bureaucracy. Hudson et al (2001) summarise three specific characteristics distinguishing 
SMEs, based on other references; severely limited resources, reactive mentality and lack of 
formal planning and strategic thinking. Additional disadvantages regarding implementation of 
a performance measurement system related to small and medium sized enterprises are 
therefore lack of resources in terms of management time, necessary skills and money, but it 
may also be difficult to convince managers of the long-term benefits, which may have a 
negative impact on the result of the implementation (Hudson Smith & Smith, 2007). Though, 
the structure and culture within this type of organisation simplifies the communication 
process and consequently makes it easier to ensure the employee’s awareness of the change in 
terms of what and why to implement. The change process must therefore be flexible, 
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pragmatic, ongoing and emphasise quick decisions and minimal bureaucracy (Hudson Smith 
& Smith, 2007).  
 

3.4 Managing an Implementation 
An implementation of a performance measurement system, in form of computerising a 
business process, indicates change within an organisation. A change process requires the 
technical aspect to be considered, as well as “people issues” (Hayes, 2007). An 
implementation is also a type of project since it aims at accomplish a predetermined goal 
within a limited time frame (Andersen et al, 1994). When managing an implementation it is 
important to enable continuous improvements in order to gain knowledge and experience 
during the process to avoid repeating mistakes (Bergman & Klefsjö, 2003).  
 

3.4.1 Change Management 
There are different kinds of changes; a blueprint change is when the future state is known 
before the implementation process is initiated, such as relocation or computerisation of a 
business process. This type of change may be considered a predetermined linear process in 
terms of a planned process. The change process can therefore be divided into key steps; 
recognition, start of the change process, diagnosis, prepare and plan, implement change and 
finally review and consolidate. Additionally, to manage change it is also required to consider 
some “people issues”, such as leadership, communication, training and development, 
motivating others to change and provide support to aid for personal transitions (Hayes, 2007). 
 
When the working environment is changing, this will most likely create stress and strain 
within the organisation and consequently have a great impact on the personnel and also that 
the change often is a slow and difficult procedure. It is important to realise that change can be 
seen as a process and also that it is possible to influence the outcome of the change. There are 
certain actions required when managing change within an organisation since changes may 
contribute to chaos and uncertainty. Consequently, it is crucial to convincingly and credibly 
create an awareness of why the change is carried through, as well as that the focus has to be 
on the people and on the process of change (Carnall, 1999). The leader has a significant role 
during a process of change, and there are several actions to be carried through in order to 
realise the implementation. For example it is important to establish a sense of urgency with 
the intention of initiating the changing process. Also to create a vision and communicate it 
repeatedly in order to concatenate the change within the organisation is of great importance, 
as well as to plan for and create short term benefits to prevent the process of change to decline 
(Hayes, 2007). Additionally, Rao et al (1996) stress the importance of communication, 
involvement and honesty through out the complete process, since all features must be 
presented, discussed and ventilated across all levels and functions of the organisation.   
 

3.4.2 Project Management 
Within certain projects it is of great importance to create a balance between the development 
of the system and the development of personnel and the organisation (Andersen et al, 1994). 
Though, it is even more important to be goal oriented through out the entire project to prevent 
loosing focus on the established target. A project is established for the purpose of 
accomplishing a specific result within a limited period of time. Since every project is unique 
and never have been conducted before, it is required to analyse what has to be done and in 
what order. Working with projects is about managing change, consequently projects often 
change the work and life situations for the personnel (Ibid). It is therefore of great importance 
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to identify the stakeholders and their needs in order to satisfy the needs. Furthermore, it is 
important to strive for complete participation and motivation among the employees in order to 
decrease or eliminate the obstacles for true commitment, which in turn leads to both improved 
product and process quality. Additionally, through delegation of responsibility and authority 
the level of participation and commitment will be improved (Bergman & Klefsjö, 2003). 
 
To enable that the purpose of the project will be achieved, the initial phase is essential. This 
phase includes activities such as determining the purpose of the project, but also to determine 
the goal (Andersen et al, 1994). There are several factors in the initial phase that can be 
considered to determine the success or failure of the project, such as the scope of the project is 
not clearly understood, the technical requirements are diffuse, and cost, timeframe and 
benefits are overoptimistic (Lock, 2007). Other common problems related to projects are 
allocation of resources, lack of planning, lack of motivation, lack of follow up and 
documentation, and also diffuse purpose and goals. Though, there are concrete solutions to 
increase the possibility to overcome these types of problems. Firstly, the project has to be 
relevant and clearly related to superior objectives within the organisation. It is also important 
to define a clear purpose and main goal with the project, as well as emphasis motivation and 
understanding (Andersen et al, 1994).  
 

3.4.3 Continuous Improvements  
There is a continuous need for learning and to gain experience during improvement processes 
in order to avoid repeating mistakes and run across the same problems in the future. To enable 
learning and gaining experience structure is required in terms of managing issues 
systematically and accurately. The standardisation of ISO 9000 provides a company with 
tools for quality management in order to work towards continuous improvements and in turn 
increase the customer satisfaction. Additionally, there are another standardisation called ISO 
14000, similar to ISO 9000, providing guidelines for companies to enhance their work 
towards a better environment (Bergman & Klefsjö, 2003). To be able to achieve continuous 
improvements Sörqvist (2004) provides a model based on the PDCA-cycle and DMAIC-
methodology and is constituted of five steps; Define-Understand-Solve-Realise-Secure, which 
according to Sörqvist (2004) provide flexibility to a greater extent then other models. 



MODEL DEVELOPMENT 

4. Mo
his chapter is initiated by a literature review to identify existing frameworks within the 
demarcated subject, which is followed by an analysis providing a new model to prepare 
and secure an implementation of a performance measurement system. 

 

del Development 

T
4.1 Literature Review 
To strengthen the theoretical relevance regarding the purpose for this master thesis a literature 
review is carried through. Using the database ELIN (Electronic Library Information 
Navigator), which integrate a larger amount of information from several different publishers, 
databases and other electronic archives, a thorough search for published and relevant articles 
is facilitated. By combining significant keywords in different ways applicable articles can be 
identified. The keywords used for the literature research are derived from the purpose of this 
case study as following;  
 

• Performance Measurement 
• Performance Measurement System 
• Implementation 
• Develop 
• Case Study/Case Studies 
• SME 

 
Table 4.1 below presents the different combinations of keywords, amount of matching 
articles, the amount of relevant matches identified, as well as the references to the identified 
articles. 
 

Keywords Implementation, Performance Measurement System, Case Study/Case Studies 
Matches 13 • Medori & Steeple (2000) 

• Bourne et al (2000) Relevant 2 
 

Keywords Implementation, Performance Measurement, SME 
Matches 2 

• Hudson Smith & Smith (2007) Relevant 1 
 

Keywords Performance Measurement, Develop, Case Study 
Matches 24 

• Lohman et al (2004) Relevant 1 
Table 4:1 Results of the Literature Review 

 

4.2 Existing Frameworks 
As a result of the literature review a total of four frameworks were identified relevant for the 
development of a new framework within this thesis. The four frameworks emphasise different 
parts of the process of implementation, from design to review of the performance 
measurement system, and thereto provide useful methods. A short description of each 
framework is given to enhance the relevance, but also the understanding of the development 
of a new framework. 
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4.2.1 Framework for auditing and enhancing performance measurement systems 
Medori & Steeple (2000) have developed a framework aimed for manufacturing organisations 
for auditing and enhancing performance measurement systems. The framework was 
developed from specific requirements resulting in five main purposes; implementing a new 
performance measurement system, examining an existing performance measurement system, 
identify obsolete measures, identify and select core non-financial measures not being 
measured, and identify the route of implementing any selected measures. The framework was 
applied at four medium and large sized manufacturing organisations, which according to 
Medori & Steeple (2000) resulted in positive outcomes, such as an increase in business 
awareness by company personnel and also that management received a better knowledge of 
the measures being used. Though, there were difficulties regarding the identification of 
measures related to strategy and also an impending risk regarding the identified measures 
turning obsolete over time since performance measurement is an on-going process (Medori & 
Steeple, 2000).  
 

4.2.2 Designing, implementing and updating performance measurement systems 
Bourne et al (2000) developed a framework for designing, implementing and updating 
performance measurement systems. The framework includes four phases; system design, 
implementation of measures, use of measures to assess the implementation strategy and use of 
measures to challenge strategic assumptions. The framework was practically tested at three 
case companies, which resulted in identification of several obstacles during implementation of 
a performance measurement system. The three main obstacles were stated to be; resistance to 
measurement, issues concerning computer systems and distracted top management resulted in 
lack of commitment. Preferably, the timeframe should be fairly limited in order to realise the 
benefits in an earlier stage to increase the chance the project is being prioritised and 
completed (Bourne et al, 2000).  
 

4.2.3 Continuous Strategic Improvement Process for SMEs 
Hudson et al (2001) have developed a flexible and adaptable model called “Continuous 
Strategic Improvement Process for SMEs” for developing strategically aligned performance 
measures to stimulate continuous improvements. The main purpose with the process is to 
achieve strategic objectives by using performance measures to carry out improvements. The 
model also aims at linking performance measures to specific improvement efforts and help 
managers to identify critical areas for improvements. The model consists of four phases 
(Name, Act, Use, Learn) and seventeen steps, including activities such as; identify business 
objectives, inform and consult staff, develop performance measures, review continued 
appropriateness of existing performance measures (Ibid). This model has been tested in 
another research which identified some negative outputs, such as; few performance measures 
developed, few measures implemented, important improvement actions never carried through, 
improvements caused short-term cash flow, lack of full employee support. Several 
requirements were identified for an improved process; balanced set of measures derived from 
more than one objective, need for rapid improvement and useful results, emphasise both short 
and long term benefits, dynamic and developing set of measures rather than goal completion. 
Since SMEs usually have limited resources there should be focused improvements instead of 
wholesale changes (Hudson Smith & Smith, 2007). 
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4.2.4 Designing a performance measurement system 
A case study concerning designing a performance measurement system at a large enterprise 
have been conducted of Lohman et al (2004) in order to identify the differences between 
existing theories and the empirical findings. The theoretical review included the design phase 
of translating strategy into specific actions, but also other aspects as resources, output and 
flexibility. The primary conclusion stresses that the development of performance 
measurement system to most extent should preferably be considered a co-ordination activity 
rather than solely a design activity, which may be explained by the fact that this case study 
was carried through mainly on an operational or supply chain level and not at a corporate 
level as existing studies mostly are (Lohman et al, 2004).  
 

4.2.5 Summary of the Theoretical Relevance 
Table 4:2 below presents a summary of the frameworks in relation to the requirements 
covered. 
 

References 
 
 Requirements   

Medori & 
Steeple 
(2000) 

Bourne et al 
(2000) 

Hudson Smith 
& Smith 
(2007) 

Lohman et al 
(2004) 

Prepare & 
Secure an 

Implementation
Identification & design 

of PM(S) X X X X X 

Implementation of 
PM(S) X X ?  X 

Deployment of PM(S)  X   X 
Review of PM(S) X X X  X 

SME oriented   X  X 
Table 4.2 Summary of Relevant Frameworks 

 

4.3 Prepare & Secure an Implementation 
When managing change, Andersen et al (1994) stress the importance to create a balance 
between the technical and organisational factors. Therefore, theory regarding performance 
measurement, project management and change management in relation to existing 
frameworks and related obstacles and risks about implementing a PMS form the foundation to 
the theoretical model to be tested and validated within this case study. This model aims at 
prepare the implementation in order to secure the future processes and in turn maximise the 
utilisation of resources through continuous improvements. The model is constituted by four 
phases representing activities intended to identify and design measures, prepare the 
organisation, prepare for continuous improvements and finally prepare a review process. This 
provides a balanced set of activities from both a technical and organisational point of view, 
which Andersen et al (1994) stress is of great importance to manage a change. This model 
aims at manufacturing companies in general and small and medium sized enterprises in 
particular. To obtain a certain level of objectivity these activities may preferably be performed 
by an external part in form of an action research, which according to Andersen (1998) 
advantageous can be performed when an organisation aims at changing. Figure 4:1 below 
presents the conceptual model.  

Figure 4:1 Conceptual Model 

 17



MODEL DEVELOPMENT 

4.3.1 Phase 1 – Identification & Design 
The design phase which according to Bourne et al (2002) is the most crucial phase in order to 
form a well functioning performance measurement system and is therefore included in the 
first phase. This phase aims at developing strategically aligned measures, as well as 
determining the boundaries of the project, in order to allocate resources and also to create a 
common ground for all stakeholders. Accordingly, the purpose of the first phase is to create 
univocal message to spread within the organisation and the product of the activities will also 
result in a specification of requirements to distribute to selected suppliers of performance 
measurement systems, but also an elaborate information material to spread within the 
organisation in order to concatenate the upcoming change. 
 

 Strategic objectives 
The primary requirement to enable a well functioning performance measurement system is to 
derive the measures from the organisations stated strategic objectives and strategies in order 
to achieve goal congruence (Meyer, 2002; Jonsson & Lesshammar, 1999; Ghalayini & Noble, 
1996). Consequently, the first step in the first phase is to identify and prioritise the 
organisation’s strategic objectives. The strategic objectives will be determined by using the 
five fundamental performance objectives as a foundation (Slack, 2004). Relevant information 
will preferably be gathered from the quality and environmental management system and gaps 
will be identified through semi structured interviews with the CEO, based on the interview 
template shown in appendix i. 
 

 Boundaries of Project  
The initial phase of the project is crucial in terms of achieving the goal stated for the project 
(Andersen et al, 1994). It is therefore important to initially define a clear purpose and main 
goal for the project (Ibid). Furthermore, there are several factors in the initial phase that can 
determine the success or failure of the project, such as that the scope of the project is not 
clearly understood, the technical requirements are diffuse, and cost, timeframe and benefits 
are overoptimistic (Lock, 2007). Preferably, the timeframe for the implementation should be 
fairly limited to increase the chance the project is being prioritised and completed (Bourne et 
al, 2000). Hudson Smith & Smith, 2007 also highlight the disadvantage for SMEs regarding 
lack of resources in form of management time, necessary skills and money. Consequently, it 
is of great importance to already in an early phase of the project determine the purpose and 
goal, time perspective and project leader to enhance the possibility to succeed, as well as 
being informative through out the organisation. In order to increase the level of top 
management commitment these first steps will be carried out by and in cooperation with the 
CEO (see appendix i).  
 

 Stakeholders 
When the project leader is selected the main responsibility for the project is transferred from 
the CEO to the project leader. Here from all activities regarding the implementation are 
controlled by the project leader. The next step is to identify all stakeholders concerned by the 
future change in terms of an implementation of a performance measurement system, in order 
to identify their needs and in turn strive for participation and motivation among the 
employees, which according to Bergman & Klefsjö (2003) is a requirement for true 
commitment. The identification of stakeholders will be carried out through a semi structured 
interview in co-operation with the project leader, based on the interview template shown in 
appendix ii. Furthermore, one representative of each identified group of stakeholders will be 
interviewed in order to identify both needs and requirements related to a performance 
measurement system, as well as for the project (see appendix iii). 
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 Develop strategically aligned measures 
Lohman et al (2004) concluded the importance of considering the development of 
performance measurement system as a co-ordination activity rather than solely a design 
activity. Linking the new measures to the strategic objectives is a necessity in order to achieve 
goal congruence, as well as to prevent the improvements to cause short term cash flow. 
Therefore, an identification of existing measures will be carried through in order to enable a 
comparison and integration with new measures to create a balance, as well as prevent 
implementing contradictive measures. When to develop applicable and appropriate measures, 
it is important to strive for a balanced set of measures derived from more than one strategic 
objective (Hudson et al, 2001). According to Bourne et al (2002) the amount of measures 
ought to be limited and the measures clearly defined in order to keep focus, while Hudson 
Smith & Smith (2007) recognized the risk of too few measures being developed and 
implemented. Information gathered from the first step regarding the strategic objectives will 
be the foundation for this activity to derive strategically aligned relevant measures. According 
to Ljungberg (2000) an implementation is a long process. Furthermore, it is of great 
importance to concatenate the change process within the organisation as well as strive for 
acceptance (Bergman & Klefsjö, 2003). Consequently, to facilitate a continuous development 
of measures and requirements will be assorted into three steps representing the organisation’s 
need and requirements in a chronological order, also representing the demand of a system 
with flexibility and potential. For every step a timeframe and criterion to be fulfilled before 
moving on to the next step should be established. This step will be carried out through a semi 
structured interview in co-operation with the project leader (see appendix ii). Table 4:3 below 
presents the six steps included in phase one.  
 

Phase 1: Identification & Design 
Step Activity Responsible 

1. Identify and prioritise strategic objectives CEO 
2. Determine Boundaries of Project CEO 
3. Identify Stakeholders Project leader 
4. Identify Existing Measures Project leader 
5. Derive measures from strategic objectives Project leader 
6. Assort measures and requirements Project leader 

Table 4:3 Summary of the First Phase  
 

4.3.2 Phase 2 - Prepare the Organisation 
The second phase aims at preparing the organisation before the actual implementation of the 
system. There are several likely problems related to the implementation process such as lack 
of planning, resistance to measurement, manipulation, stress and strain to personnel, lack of 
full employee support and lack of top management commitment (Andersen et al, 1994; 
Ljungberg, 2000; Hudson et al, 2001; Bourne et al, 2000; Carnall, 1999). According to 
Hudson et al (2001) SMEs are often lacking in formal planning, which is to some extent 
prevented in this model. Consequently, within certain projects it is of great importance to 
create a balance between the development of the system (technical) and the development of 
personnel and the organisation, since projects often change the work and life situations for the 
personnel (Andersen et al, 1994). Therefore, to manage change it is required to consider 
“people issues” in terms of leadership, communication, training and development, motivating 
others to change etc (Hayes, 2007). Hence, the purpose for this phase is to plan, for 
preparation of the organisation before the implementation, both technically and 
organisationally, in order to prevent the most common obstacles earlier identified. 
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 Forums, Improvement Groups and Benefits 
Carnall (1999) stresses the importance of convincingly and credibly create an awareness of 
why the change is carried through, in order to prevent a negative impact on the personnel, 
especially the operators. Furthermore, the leader has to establish a sense of urgency, create a 
vision and communicate it repeatedly, but also plan for and create short term benefits in order 
to prevent the project to decline (Hayes, 2007). Significantly, these activities should be based 
upon communication, involvement and honesty (Rao et al, 1996). Consequently, this implies 
activities such as integrate the project in current working environment in form of frequent 
information in appropriate forum in order to create participation and commitment, as well as 
concatenate the future change. Additionally, form improvement groups through delegation of 
responsibility and authority to increase the motivation and continuous improvements and also 
identify long term benefits for the organisation contributed by the project. Relevant 
information regarding established forums may be identified in the quality and environmental 
management system. The quality and environmental management system may provide 
relevant information in order to establish an implementation plan. Table 4:4 below presents 
the three steps included in the second phase.  

 
Phase 2: Prepare the Organisation 

Step Activity Responsible 
1. Select appropriate forums  Project leader 
2. Establish improvement groups Project leader 
3. Identify short and long term benefits Project leader 

Table 4:4 Summary of the Second Phase 
 

4.3.3 Phase 3 – Prepare for Continuous Improvements 
According to Hudson Smith & Smith (2007) there is a need for rapid improvements and 
useful results during performance measurement. Initially, the third phase aims at establishing 
goals on an operative level, i e directly related to the production. Forth, the main purpose 
regarding this phase is to form a structure and a systematic routine to follow up the measures 
in order to reach continuous improvements. 
 

 Continuous Improvements 
Since limited resources are a common factor for SMEs, Hudson Smith & Smith (2007) 
emphasise focused improvements rather than wholesale changes. Furthermore, Bourne et al 
(2002) stress the necessity to review measures in order to agree on certain actions. 
Consequently, managing issues systematically and accurately is a requirement to enable 
learning and gaining experience (Bergman & Klefsjö, 2003). Therefore, a general model such 
as Sörqvist’s (2004) (Define-Understand-Solve-Realise-Secure) could be adapted to manage 
the output of the performance measurement system in order to achieve continuous 
improvements, as well as structured routines. The methodology will preferably be conducted 
by chosen improvement groups, which according to Ljungberg (2000) enables both 
encouragement and participation of the operators. Furthermore, forums to enable information 
and communication among all employees regarding the output and results have to be selected. 
Accordingly, Ljungberg (2000) stated that what you do not measure you cannot control and 
what you do not control you cannot improve. Consequently, when the performance 
measurement system is implemented it is of great importance to establish improvement 
objectives related to the actual performance resulting from the measurement. The routine 
regarding achieving continuous improvements will be formed through evaluation of 
implemented and applicable routines within the organisation in relation to available 
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methodologies emphasising continuous improvements. The two steps included in the third 
phase is presented in table 4:5 below. 
 

Phase 3: Prepare for Continuous Improvements 
Step Activity Responsible 

1. Determine Improvement Objectives Directorate 
2. Create routine to manage the output based on;  

Define – Understand – Solve – Realise – Secure 
Project leader 

Table 4:5 Summary of the Third Phase 
 

4.3.4 Phase 4 – Prepare the Review Process 
To maintain the effectiveness of both the organisation and the performance measurement 
system a systematic review process is required (Najmi et al, 2005). The purpose of this phase 
is therefore to determine in what way to handle deficiencies in order to maintain and secure 
the effectiveness of both the organisation and the performance measurement system. 
 

 Review Process 
The measures and the system should be dynamic and developing rather than striving for goal 
completion (Jonsson & Lesshammar, 1999; Hudson et al, 2001), which implies the need to 
continuously review the performance measurement system. There is otherwise a risk that the 
performance measures diverge from strategy and turn obsolete, as well as the strategy itself 
changes (Bourne et al, 2002; Medori & Steeple, 2000). Consequently, it is required to review 
the strategic objectives, as well as the implemented measures and the mode of procedure how 
to manage the output, which may result in identification of deficiencies regarding strategic 
objectives, measures, education, routines etc. This implies that the review process may initiate 
the process of prepare and secure an implementation to start over from the top in order to 
adjust the deficiencies. Furthermore, this phase aims at determine factors assigned for review, 
appropriate forum to manage these issues, as well as determine the frequency of conducting 
the review process. These aspects will be determined and evaluated in co-operation with the 
project leader, as well as through evaluation of existing routines. The following table 4:6 
summarises the three steps to be carried through in the fourth and last phase.  
 

Phase 4: Prepare the Review Process 
Step Activity Responsible 

1. Determine factors for review Project leader 
2. Select appropriate forum Project leader 
3. Determine frequency of review process Project leader 

Table 4:6 Summary of the Fourth Phase 
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4.3.5 Operational Model 
Figure 4:2 below illustrate the developed model on an operational level in order to be 
functional, as well as applicable. 

Figure 4:2 Model to Prepare & Secure an Implementation 
 



EMPIRICS 

5. Empirics 
ithin this section of the thesis a general presentation of the case company will be 
given. Furthermore, the current situation at the case company will be presented 
through a more detailed description of the organisation and existing routines with 

the intention to provide relevant information in order to carry out the four phases in the 
model, as well as to provide an explanative context.  

W
 

5.1 General Description of the Case Company 
The case company is a well-renowned refiner of castings after complacently 50 years on the 
market and consider it self to be one of the five foremost specialists within its niche of 
refining castings solely for customer specifications. The turnover and balance sheet total for 
2007 was approximately 30 MSEK and 46 MSEK, respectively. To most extent the customers 
appertain to the Swedish industry, mainly the heavy motor vehicle industry and pump 
manufacturers. Other than processing casting the company also provides services such as 
assembling and painting. Optimisation of both fixtures and the cutting processes is a focal 
point for the company, as well as advanced CAD-construction, strict quality control and 
exceptionally competent personnel. The company is also certified according to ISO 
9001:2000 and ISO 14001:2004, which imply there is an extensive quality and environmental 
management system, structured and documented in a software called Ativa. In order to 
maintain and secure the profitability the company’s primary role on the market is to be a 
complete supplier of castings, i e perform and provide all activities from construction to 
customer-oriented delivery solutions in order to contribute to a long term value for customer. 
To enable development and improvement in order to strive for a desirable future state, they 
shall be the most evident choice to the customer who seeks the best supplier of innovative, 
cost efficient quality products and services, as well as be the leader regarding development of 
technical solutions of production processes. 
 

5.2 The Organisation 
The case company is part of a group consisting of five subsidiary companies, which in turn 
since 1998 is a part of a larger privately-owned concern. Today the employees within the case 
company amount to 33, whence 6 officials. The organisational scheme below expresses the 
different functions within the organisation and also their interrelation.  
 

Figure 5:1 Organisational Scheme
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The production manager (PM) is head of the production, including control of all assembling 
and painting activities. Furthermore, he has the main responsibility regarding personnel issues 
of the union contract employees. The production manager is supported by the production 
logistician (PL), whom is responsible for all planning and scheduling activities of the 
production. The market process is controlled by two persons with shared responsibility for 
handling quotations, orders and customer complaints. One of them is also in charge of all 
quality issues, including responsibility for the customer samples meeting the requirements, as 
well as the internal deviations. The other one has additional responsibility for strategic 
purchase, which implies that she is responsible for the main contact with the suppliers. These 
officials, except the production logistician, constitute the company’s directorate. 
 
The production personnel consist of 23 operators and 4 production technicians. The operators 
are required to maintain a high level of competence in terms of being able to carry out set up 
procedures, process castings with high quality, as well as conduct accurate and thorough 
quality controls. The production technicians are each responsible for a demarcated area such 
as; measurement and quality controls, lathes, multi-op machines and a robot cell, and also 
functioning as a crucial resource in the production as operators.  
 

5.3 Machinery & Maintenance 
There have been extensive investments of new machines the last two years amounted to 
approximately 25 MSEK. These investments was facilitated by the privately-owned concern 
and constituted of one robot cell including two lathes and also two multi-operational 10-pallet 
rotary shuttle APC (Automatic Pallet Changer) machines with 200 cutting tools each. 
Accordingly, today the total mechanical equipment amounts to 12 machines, whence 7 lathes 
and 5 multi-operational machines. The lathes are manually loaded by the operator and process 
one part at a time and when finished the operator manually make an exchange and load the 
lathe with a new part. Though, the lathes in the robot cell are automatically served by the 
robot. Furthermore, the multi-operational machines consist of several pallets (up to 10) where 
different types of fixtures are rigged. These fixtures are then loaded with one or several parts 
and automatically transported into the machine one at a time and then processed by different 
types of cutting tools. The function of a multi-operational machine allows the operator to 
carry out either set up or load/unload parts from one pallet simultaneously that another pallet 
is being processed. These machines are to most extent manned during the day shift, but to a 
greater extent unmanned on the night shift. The set up procedures are carried out by either the 
operators or the production technicians, which requires an exchange of fixture, exchange to 
right CNC program, test run and thorough measurements in order to secure a high quality 
process.  
 
The operators are responsible for carrying out the routinely maintenance activities, in terms of 
maintaining the toolset and exchange of cutting fluids. The maintenance activities are to most 
extent carried out when needed, i e unplanned maintenance activities. Though, once a year 
during the summer vacation, a complete service on each machine is carried out, 
approximately 2-5 days according to type of machine. Furthermore, every Friday the 
production is stopped in order to clean the machines and carry out minor maintenance 
activities.  
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5.4 Planning and Control  
The scheduling of the manufacturing process is controlled by the production logistician and 
carried out separately in Excel in form of a Gantt-chart. The production logistician explains 
that the scheduling is based on customer orders, as well as on a provisional delivery plan, due 
to the batches are connected to a certain order with certain requirements. The time required 
for every order is based on the predetermined cycle time booked in the Enterprise Resource 
Planning (ERP) system named Pyramid. The manufacturing process has a flexible annual plan 
that is adjusted for every upcoming definite customer order, which then results in to some 
extent a fixed weekly schedule with a lower level of flexibility. Though, factors in terms of 
acute changing customer requirements or deficiencies regarding material deliveries may affect 
the weekly schedule. 
 
Furthermore, the weekly schedule is presented on the white board, centrally located in the 
production area in order to inform the operators about the upcoming activities and therefore 
enable the operator to prepare the manufacturing orders by getting the right drawings, 
manufacturing order, tools and fixtures needed in order to achieve a time efficient set up. The 
production logistician also stresses that there are additional benefits of presenting the schedule 
in beforehand; the operators possess the experience and competence to perform minor 
rearrangements of the scheduled manufacturing orders leading to reduced set up time and 
other non-value adding activities, which also if supported by a SMED-project. 
 
Moreover, the production logistician has the responsibility to plan and control the production 
process in order to avoid bottlenecks, maximise the utilisation of equipment and labour, meet 
scheduled delivery time, as well as striving for an even flow of manufacturing orders to 
maintain a positive working environment. Additionally, the production logistician must also 
make allowances for other stakeholders’ interests such as the production manager, marketing 
department, purchasing department et c.  
 

5.5 Continuous Improvement  
The case company is working according to two methodologies in order to achieve continuous 
improvements within the organisation; 5S and Team Production. The methodology of 5S is 
implemented for the purpose of being a given way for all employees to handle the daily tasks. 
According to the CEO, this is not a project at the case company; it is a permanent way to 
work.  
 
Additionally, Team Production is a concept customised for the case company, which enable 
the organisation to optimise processes and strive for continuous improvements by using a 
methodology based on the PDCA-cycle. According to existing routines for Team Production, 
all applicable improvement suggestions are planned, prioritised and realised, as well as 
reviewed and adjusted when needed. Every suggestion is documented as planned, prioritised 
or realised on the so called “Team Board”, which is a white board and located at the 
assembling area. The organisation is divided into five groups representing each unit; 
assembling, office, lathe group, inventory/logistics and multi-operational machines, for 
purpose of effectively manage the suggestions and improvement actions within smaller 
groups and limited areas. Each group has a person responsible for carrying out a Team 
Production meeting twice a month, but also to delegate and prioritise the improvement 
activities. Another ongoing project at the case company is the SMED project, which is carried 
through in order to improve the set up procedure.  
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5.6 Internal Communication 
The formal internal communication is constituted by seven forums carried out regularly at the 
case company representing the communication between co-workers as well as the 
communication between chief and co-worker. According to the documented routine in Ativa 
the objective for maintaining these different forums is that every employee shall have the 
right information in the right time, short information channels, as well as keeping the 
information brief and easy to grasp. The table below gives a summary of the forums, their 
frequency, participants, and agenda; 
 

 Forum  Frequency  Participants  Agenda 

Management Review 2 times/year Directorate 
 Review of strategic and tactical 

issues 
 Follow up measures 

Quarterly meeting 4 times/year All 

 Economics 
 Market 
 Production 
 New employee(s) 
 Et c. 

Monthly meeting 1 time/month Officials 

 Economics (budget vs. actual 
cost) 

 Briefly; economics, production, 
market 

 Upcoming activities 
 Et c. 

Production meeting 2 times/month CEO, PM 

 Planned production 
 Personnel issues 
 Machinery 
 Economy 
 Project follow up 
 Et c. 

Weekly meeting 
(lathe and multi-op, 
separately) 

1 time/week PM, PL, 
Operators 

 Production issues 
 Personnel issues 
 Previous occurrences 
 Upcoming events 
 Et c. 

Team Production 2 times/month Concerned  Continuous Improvements 

Signal System 1 time/day Directorate, PL  Machine follow up  
Table 5:1 Internal Communication 

 
Through observations, two information boards are available at the case company. The white 
board located in the production area provides the weekly schedule and other information 
concerning the operative activities. The “Team Board” is located in the assembling area and is 
the rallying point for the Team Production meetings and activities. The board also provides 
information about the measures regarding quality issues as internal deviations, customer 
complaints and reliability of delivery.  
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5.7 Implemented Measures 
There are measures already implemented and in use within the organisation today, as a 
requirement through the ISO certifications. These are documented in Ativa. These measures 
are reliability of delivery, internal deviations, customer complaints and customer satisfaction. 
The reliability of delivery is calculated as the quota of the amount of delayed deliveries and 
the total amount of deliveries and the follow up are carried out once a week. Both the internal 
deviations and customer complaints are calculated by the quota of cassation or rework costs 
and the total turn over, which results in a percentage. These measures are reviewed once a 
month. Furthermore, the mentioned measures are accounted for twice a year in connection 
with the management review by the quality responsible. Additionally, the customer 
satisfaction is estimated once every two years through a dispatch, which is evaluated by the 
market responsible. Additionally, the CEO regularly performs follow ups of budget versus the 
actual output, as well as the revenue in relation to actual costs. All measures are 
communicated through out the organisation in different forums regarding target values and 
the actual output. There is a yearly update of the measures conducted by the directorate. 
 

5.8 Improvement Potential 
Both the CEO and the production logistician express that there today is a deficient 
apprehension regarding actual performance, eventuating in lack of realistic targets directly 
related to the manufacturing process. Additionally, there is a lack of knowledge, as well as a 
deficient follow up regarding disturbance causes within the production. There have been 
extensive disturbances in the production as a result of the large investments in new machines, 
which have influenced the daily flow in terms of lack of focus on the operative activities. 
According to the CEO this have had a negative influence on all employees’ working situation 
in form of delayed launch of the new machines, as well as a turbulent initial phase when the 
machines have been utilised. This have in turn led to a lot of stress and strain on the 
personnel, since the work load have increased as a result of unreliable machines. Additionally, 
the extensive investments are partly a reason to implement a PMS in terms of motivating the 
expenses in relation to the actual output of the machines.  
  
Follow up activities today are limited. Assessment regarding investing in a performance 
measurement system was carried through a year ago in order to provide a foundation to 
motivate an investment, create participation among the operators and to identify improvement 
potential to enable creating a specification of requirements. The result of the assessment was 
that there is an increasing need for a performance measurement system and that the output 
from a performance measurement system will be beneficial for all levels in the organisation, 
though no time frame for implementation was established (Bonell et al, 2007). 
 

5.9 Signal System  
To gain more knowledge about what problems or disturbance causes that exists in the 
production, the production logistician explains that a manual signal system has been 
introduced on certain machines. The plan is to introduce the system on all machines in the 
near future, as a preparation before a computerised PMS is implemented. The manual signal 
system consists of red and green signs located at selected machines; one multi-operational 
machine and four lathes. A green sign symbolises that the processing at the machine is 
working as planned. Consequently, the red sign signals when problems have occurred, e g 
when the machine is not producing at the right speed according to the manufacturing order, 
bad material or machine failure. This enables the production manager, quality responsible and 
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production logistician to easily and continuously follow the status of the production by the 
colour of the signs. The operators are responsible, when there is time, to document the cause 
behind the problem. Furthermore, every morning the signs and documentation are, if any, 
followed up at each machine by the production manager, production logistician and quality 
responsible in order to highlight the problems and thereby find appropriate solutions. The 
process of finding solutions to deficiencies has no formal routine or structure. The 
information that is gathered is registered in an Excel sheet by the production manager. 
Though, there is no follow up regarding any stoppage time in the machines, which according 
to the production logistician is a deficiency. The purpose of the manual signal system is to 
enable a more continuous follow up of the performance and thereby come up with suitable 
improvements solutions. However, the main purpose is to concatenate a routine for the 
operators, as well as for the production manager and production logistician in order to prepare 
prior an implementation of a computerised performance measurement system. 



ANALYSIS 

6. Ana
he following analysis will be conducted in accordance to the developed model  
including four phases and fourteen steps (see figure 4:2) in order to prepare and 
secure an implementation of a performance measurement system. The phases are 

Identification & Design, Prepare the Organisation, Prepare for Continuous Improvements 
and Prepare the Review Process. After each phase a summary of the analysis will be given. 

lysis 

 T
 

6.1 Phase 1 – Identification & Design 
The first phase aims at creating univocal information in order to form a common ground for 
all stakeholders and thereof concatenate the upcoming change within the organisation. 
Additionally, a specification of requirements will congregate the organisation’s need as a 
requirement when purchasing a performance measurement system. The first two steps will be 
carried through in cooperation with the CEO, based on the interview template presented in 
appendix i. The remaining steps will be carried out through semi-structured interviews with 
the project leader based on the interview template presented in appendix ii, as well as through 
semi-structured interviews with the identified stakeholders based on the template presented in 
appendix iii.  
 

6.1.1 Step 1 – Identify & Prioritise Strategic Objectives 
The case company was lacking in both formulated strategic objectives, and consequently also 
stated strategies. According to Hudson et al (2001) lack of strategic thinking is a common 
characteristic for SMEs, which clearly was identified at the case company. Consequently, this 
step was initiated by reviewing the organisation’s mission and vision in order to form a 
foundation when to identify and prioritise the strategic objectives from without the five 
performance objectives; quality, speed, dependability, flexibility and cost. The mission and 
vision for the case company is in summation to provide innovative, cost efficient quality 
products and service in order to contribute a long term value to the customer.  
 
The CEO stressed the importance of cost control due to the large investments accomplished 
after two turbulent years, which has resulted in an amplified pressure to account for higher 
profit and increased capacity utilisation in order to satisfy the demands and expectations from 
the owner. Today the CEO uses the accounting system to review the costs for the 
organisation, which implies a reactive approach instead of proactive. To enable a more 
proactive approach, measurement on a more operative level in order to prevent deficiencies to 
occur is required. Consequently, it is of great importance to enhance the productivity and 
thereof decrease the production cost for each detail. Accordingly, this cost oriented strategic 
objective have a high priority. Furthermore, the primary strategy results in that the actual 
performance will thoroughly and reliably be measured in order to continuously create 
opportunities for improvements. Next prioritised performance objective is the quality factor. 
At the case company the quality factor is divided into internal deviations and customer 
complaints. The internal deviations represent the internal deficiencies identified within the 
company before delivery to customer and the customer complaints represent the undiscovered 
faults identified by the customer. The performance objective is therefore set to enhance the 
quality level and consequently increase the quality target level regarding internal deviations 
and customer complaints. Hence, the strategy is to maintain an even and high quality level of 
both products and services through committed and competent personnel.  
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In order to maintain and improve the loyalty from the customer, the CEO stresses that the 
quality aspects have to be strengthened by a high level of reliability of delivery. A higher 
level of reliability will provide dependability to a greater extent at the customer. The third 
strategic objective is therefore to enhance and secure the reliability of delivery in order to 
provide an increased level of dependability at the customer. 
 
According to the CEO the number one activity to focus on in order to compete on the market 
with the objective of speed, i e fast delivery, is the lead time. Thereof, the fourth strategic 
objective is determined to reduce and secure the lead time in order to offer fast deliveries. A 
component of the lead time is consequently the time related to the set up procedure, which is 
considered to have a high level of improvement potential. This potential is emphasised by the 
ongoing SMED-project with the goal of improve the set up procedure and in turn decrease the 
time for set up. Through optimisation and improvement of the set up procedure, the level of 
flexibility is also considered to be enhanced, which results in the last strategic objective for 
the case company; develop and enhance the flexibility through optimisation of the set up 
procedure. The following table 6:1 summarises the formulated strategic objectives in relation 
to the performance objectives, and also a general strategy. 
 
No. Performance Objective Strategic Objective 

1. Cost Enhance the productivity and thereof decrease the 
production cost for each detail 

2. Quality 

Enhance the quality level and consequently increase the 
quality target level regarding internal deviations and 
customer complaints resulting in a higher level of customer 
satisfaction 

3. Dependability Enhance and secure the reliability of delivery in order to 
provide an increased level of dependability at the customer 

4. Speed Reduce and secure the lead time in order to offer fast 
deliveries 

5. Flexibility Develop and enhance the flexibility through optimisation of 
the set up procedure 

Strategy 

The actual performance will thoroughly and reliably be 
measured in order to continuously create opportunities for 
improvements, as well as to maintain an even and high 
quality of both products and services through committed 
and competent personnel.  

Table 6:1 Identified and Prioritised Strategic Objectives 
 

6.1.2 Step 2 - Determine Boundaries of Project 
According to Hudson Smith & Smith (2007), limited resources, reactive mentality and lack of 
formal planning are three factors distinguishing SMEs. These are clearly considered within in 
this step when the boundaries of the project are established. To increase top management 
commitment, as well as the amount of management time for the project, the information 
required for this step was gathered through a semi structured interview with the CEO.  
 
The CEO upholds that a performance measurement system is a significant parameter to enable 
a thorough and reliable follow up of the actual performance and output in production. It is a 
prerequisite to time efficiently identify the root causes of stoppages in the production, and 
thereby enable more focused improvement actions in order to decrease the time of disturbance 
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and consequently increase the availability of the machines. Using the previous formulated 
strategy that the actual performance will thoroughly and reliably to be measured in order to 
continuously create opportunities for improvements, a purpose was formed explicitly for this 
project of implementing a performance measurement system. Consequently, the purpose of 
the implementation is to generate information working as a decision basis for all levels within 
the organisation. Additionally, the system will provide significant information to enable 
identification of the actual performance status, which in turn facilitates the organisation to 
establish performance targets within the production. Furthermore, three goals regarding the 
project were established of the CEO. The first goal related to the implementation of a 
performance measurement system is to eliminate non-value adding activities and implement 
improvement targets in all levels within the organisation. Consequently, the performance 
measurement system shall work as a tool to achieve the strategic objectives and thereof the 
second goal. Lastly, the performance measurement system shall be a totally integrated system 
in the operative, tactical and strategic processes.  
 
Bourne et al (2000) emphasise the importance of a fairly limited timeframe. Though, Lock 
(2007) stresses the risk of an overoptimistic time perspective of a project. In this case, the 
CEO upholds some difficulties aggravating establishment of the timeframe. These difficulties 
are unfortunately to some extent related to the turbulent and changing working environment 
caused by the large investments, i e other projects being prioritised which in turn lead to that 
no resources being available. Though, the CEO aims at measuring the performance on a pilot 
machine in June, and a total implementation on the complete machine equipment later this 
fall. 
 
To strive for consistency, as well as to secure the need of necessary skills a project leader is 
selected. The production logistician was an obvious choice for the role of project leader of 
several reasons. In view of the fact that she has the main responsibility to plan and control the 
production process in order to avoid bottlenecks, maximise the utilisation of equipment and 
labour, as well as striving for an even flow within the manufacturing process to maintain a 
positive working environment. Consequently, a performance measurement system will 
provide information useful to improve and facilitate the daily work of the production 
logistician. Table 6:2 below summarises the boundaries of the project. 
 

 Boundaries of the Project 

Purpose 

To generate information used as a decision basis for all levels within the 
organisation, as well as to enable identification of the actual performance 
status, which in turn facilitates the organisation to establish performance 
targets within the production and achieve continuous improvements 

Goal 

 Eliminate non-value adding activities and implement improvement 
targets in all levels within the organisation 

 The performance measurement system shall work as a tool to achieve 
the strategic objectives 

 The performance measurement system shall be a totally integrated 
system in the operative, tactical and strategic processes 

Timeframe  Implementation on a pilot machine in June 
 Total implementation this fall 

Project leader The production logistician 
Table 6:2 Boundary of the Project 
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6.1.3 Step 3 - Identify Stakeholders 
From now on the project leader has the main responsibility of the project concerning the 
implementation of a performance measurement system. This step is initiated by the project 
leader identifying all stakeholders concerned by the future change, in order to emphasise 
participation and motivation through the identification of the stakeholders’ needs. The 
stakeholders are the operator, production logistician, production manager, quality responsible 
and lastly the CEO. To identify each stakeholder’s needs and other requirements, semi 
structured interviews will be carried through. 
 

 Operator 
The first stakeholder is the operator, which will have daily contact with the system since the 
system is directly connected to the machines where the operator is performing the primary 
tasks. According to Ljungberg (2000) there is a risk a performance measurement system may 
be considered surveillance of the operator, as well as uncommitted operators may have a 
negative impact on the quality of the gathered information. Therefore, there is a need for 
extensive education of the system, as well as extensive information regarding purpose and 
goal for the project. Since the operators primary task are to keep the machine running, a 
requirement is a pedagogical and user friendly system where the operators only have to spend 
minimal amount of time. After conducting a semi structured interview with one of the 
operator, another requirement was identified; the information in form of reports shall also be 
pedagogical and clarifying in order for the operator to be able to quickly grasp the presented 
content.  
 

 Production Logistician 
Next stakeholder identified is the production logistician. Since it will be the production 
logistician that will have the main responsibility of the system when in use, the primary need 
is a user friendly system regarding managing registered data and reports. Furthermore, it has 
to be easy and time efficient to correct faulty registrations, get and print reports, and also to 
change the layout and content of the reports, in order to increase the flexibility of the output. 
 

 Production Manager 
The production manager is an important stakeholder of the system, since the system will be a 
useful tool providing focused and more correct information of the actual performance which 
will work as a significant foundation for critical decisions regarding the continuous 
improvement work. The production manager expresses the need of an extensive report 
function covering the total production in terms of all processing machines, in order to identify 
the most crucial disturbance causes, as well as to identify the most critical machines. 
Additionally, the system should provide information about the mechanical state of the 
machine in order to increase the quality of the maintenance function. 
 

 Quality Responsible  
The main goal for the quality responsible is to meet the customer requirements regarding both 
quality and delivery, which in turn require a reliable production in form of a low level of 
disturbances in the machines. In combination with the responsibility of the internal deviations 
the quality responsible requires reports providing a good decision basis to achieve continuous 
improvements. Furthermore, information regarding the status of the mechanical state of the 
machine is also required, since the quality responsible is in close relation to the maintenance 
function.  
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 CEO 
The CEO has the uttermost responsibility to facilitate correct information in order to enable 
all employees to make the right decisions. Therefore, the CEO requires the system to provide 
an extensive report function to enable decisions based on facts. The system also reveals the 
effect of chosen strategies (Bhagwat & Sharma, 2007), which implies that the output of the 
system is an essential tool for the CEO. Furthermore, to increase the quality of both the pre 
and actual cost calculations the gathered data should be connected to the actual article being 
produced. Table 6:3 below presents the different stakeholders as well as their requirements.  
 

 Stakeholder  Requirements 

Operator 

 extensive education of the system 
 extensive information regarding purpose and goal for the 

project 
 pedagogical and user friendly system 
 spend minimal amount of time 

Production 
Logistician 

 a user friendly system regarding managing registered data and 
reports 

 easy and time efficient to correct faulty registrations, get and 
print reports 

 to change the layout and content of the reports 
Production  
Manager 

 extensive report function covering the total production 
 provide information to achieve continuous improvements 

Quality 

 reliable production in form of a low level of disturbances in the 
machines 

 information that provides a good decision basis to enable 
continuous improvements 

CEO 
 provide an extensive report function to facilitate decision 

making based on facts 
 connect gathered data to the actual article being produced 

Table 6:3 Identified Stakeholders and Requirements 
 

6.1.4 Step 4 - Identify Existing Measures 
This step aims at identifying existing and implemented measures in order to recognise any 
gaps, which in turn enable new strategically aligned measures to be derived. Through review 
of the documentation in Ativa and complementary interviews information about existing 
measures is identified. There are five existing measures in the organisation today. These 
measures are implemented in different level of the organisation, as well as being reviewed at 
different frequencies. The first measure, budget vs. actual cost, which implies that the 
measure is implemented on a strategic level, is followed up by the CEO and presented to the 
directorate on the monthly meeting. This measure is clearly related to cost, one of the 
performance objectives. Though, there is no strategic objective related to this measure. 
Customer satisfaction is a measure reviewed once a year through an evaluation of dispatches 
carried out by the market responsible. Accordingly, the measure is implemented on a strategic 
level and indicates any deficiency regarding perceived quality of customer, which is one of 
the performance objectives. Next measure is the reliability of delivery followed up by the 
quality responsible once a week. Furthermore, the measure is clearly related to the 
performance objective of dependability and is implemented on a tactical level. The last two 
identified existing measures are internal deviations and customer complaints. These measures 
are two components of the quality objective and thereof integrated on a tactical level. These 
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measures are followed up by the quality responsible once a month and accounted for on the 
management review twice a year. Table 6:4 below summarises the five identified measures 
implemented within the organisation in relation to performance objectives, strategic objective 
and level of planning.  
 

 Measures in relation to Strategic Objectives  

Measure 
Performance 

Objective Strategic Objective 
Level of 
Planning 

Ex
is

tin
g 

M
ea

su
re

s 

Budget vs. 
Actual Cost Cost _ Strategic 

Customer 
Satisfaction Quality 

2. Enhance the quality level and consequently 
increase the quality target level regarding 
internal deviations and customer complaints 
resulting in a higher level of customer 
satisfaction 

Strategic 

Internal 
Deviations Quality 

2. Enhance the quality level and consequently 
increase the quality target level regarding 
internal deviations and customer complaints 
resulting in a higher level of customer 
satisfaction 

Tactical 

Customer 
Complaints 

 
Quality 

2. Enhance the quality level and consequently 
increase the quality target level regarding 
internal deviations and customer complaints 
resulting in a higher level of customer 
satisfaction 

Tactical 

Reliability of 
Delivery Dependability

3. Enhance and secure the reliability of 
delivery in order to provide an increased level 
of dependability at the customer 

Tactical 

G
ap

 

- Cost 1. Enhance the productivity and thereof 
decrease the production cost for each detail Operative 

- Fast delivery 4. Reduce and secure the lead time in order to 
offer fast deliveries Operative 

- Flexibility 5. Develop and enhance the flexibility through 
optimisation of the set up procedure Operative 

Table 6:4 Existing Measures related to Strategic Objectives and Level of Planning 
 
The content of table 6:4 above indicates there are gaps regarding the set of measures 
implemented in the organisation today. Firstly, the existing measures are solely related to 
three of the five stated strategic objectives, which Hudson et al (2001) identify as a risk of 
failing an implementation of a performance measurement system. The measures should 
include all stated strategic objectives. Furthermore, Ghalayini & Noble (1996) stress the 
importance to implement measures closer related to an operative level in order to achieve a 
more proactive approach, as well as Bhagwat & Sharma (2007) uphold that organisations 
preferable should use measures and goals related to every level within the organisation. 
Consequently, this implies a weakness that the organisation lack measures related to an 
operative level, as well as strategic objectives not being operationalised into useful measures. 
Though, the implemented measures provide a balanced set of measures of both financial and 
non-financial components.  
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6.1.5 Step 5 - Derive Measures from Strategic Objectives 
Previous step indicates a deficiency regarding the balance of the set of measures. The 
identified gap implies measures not being derived from all strategic objectives, as well as lack 
of measures not related to an operative level within the organisation. This case study resulted 
in at least three lacking measures, see table 6:4. The first missing measure should be related to 
the strategic objective regarding to enhance the productivity and thereof decrease the 
production cost for each detail and consequently the performance objective of cost. According 
to Ljungberg (2000), to be able to improve the productivity requires control and to control 
requires measurement. This implies the first measure should be related to the actual output of 
the machine in order to control and improve the productivity, i e a measure constituted by the 
output and input of the machine. The output should be constituted of data in terms of the 
amount of time the machine is running and the amount of time the machine is not running. 
The second measure implies a connection to the strategic objective to reduce and secure the 
lead time in order to offer fast deliveries, and consequently the performance objective of fast 
delivery, which imply an implementation into an operative level. To facilitate a reduction of 
the lead time requires information about the causes and components behind the current lead 
time. When these components and disturbance causes are identified the possibility to carry 
through improvements are significantly increased and consequently the possibility to achieve 
continuous improvements will be enhanced. Additionally, a measure on an operative level in 
relation to the performance objective flexibility is also required. The measure should aim at 
develop and enhance the flexibility through optimisation of the set up procedure. Through 
identification of the components and causes behind the set up time (consequently part of the 
lead time) control and improvements can be achieved through structure and commitment. 
Table 6:5 presents the derived strategically aligned measures in relation to performance 
objectives, strategic objectives and the level of planning.  
 

 Derived Strategically Aligned Measures 

New Measure 
Performance 

Objective Strategic Objective 
Level of 
Planning 

G
ap

 

Productivity Cost 1. Enhance the productivity and thereof 
decrease the production cost for each detail Operative 

Disturbance 
Causes Fast delivery 4. Reduce and secure the lead time in order to 

offer fast deliveries Operative 

Disturbance 
Causes Flexibility 5. Develop and enhance the flexibility through 

optimisation of the set up procedure Operative 

Table 6:5 Derived Strategically Aligned Measures 
 

6.1.6 Step 6 - Assort Measures and Requirements 
The identified measures and requirements shall be assorted into three steps representing a 
chronological order of the organisation’s present and future needs and requirements on the 
performance measurement system. Step one represent the company’s need and requirements 
today according to given pre-requisites. Step two and three represent the future need and 
requirements in a chronological order. The time perspective is, according to the project leader, 
difficult to determine in this stage of the project when the selection of system not have been 
accomplished. The steps are more dependent on to what extent the new routines are working 
and what results the gathered information has contributed to in terms of continuous 
improvements. Though, the production manager stressed the importance of a common goal to 
strive for. Consequently, the time perspective for each phase was determined. The timeframe 
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for the first step is determined to 12-18 months and the criterion for this step is that the new 
routines will work smoothly and improvements will be identified. The project leader stresses 
that a realistic goal for the first step is to establish measures based on the machines output, i e 
actual uptime and actual stoppage time resulting in machine utilisation. Furthermore, manual 
registration of the disturbance causes by the operator resulting in detailed decision basis for 
working towards continuous improvements. Next step provide information of requirements, 
such as feedback of the mechanical status of the machine, which implies that the system 
should gather more detailed information of the disturbance causes. This data may also provide 
relevant information to improve the maintenance function at the company. The timeframe for 
this phase is estimated to 12-24 months; 6 months longer than previous phase due to required 
additional resources to take the project one step further in order to fulfil step two. The 
criterion that has to be fulfilled before moving on to the next step is that the system has to 
contribute relevant information in order to improve the quality of the maintenance function. 
Though, the requirements from the first step have to be fulfilled.  Stakeholders have expressed 
a need for data related to the articles being processed as an important tool to improve the 
quality of their working tasks, such as carry through more reliable pre and actual cost 
calculations. Due to deficient information systems today at the case company, this step is not 
solely dependent on the output and accomplishment from step one and two but also dependent 
on the technical preconditions available at the company. Therefore, the timeframe are set to 
12-30 months and the criterion is established to that the technical pre-requisites have to be 
fulfilled. The specification of requirements is presented in three steps in table 6:6 below. 
 

 Specification of Requirements 
Step 1: 
Timeframe  12-18 months 
Criterion  New routines working smoothly and improvements have been 

identified 
Data Collection  Automatic registration of the actual uptime 

 Automatic registration of stoppage time 
 Manual registration of predetermined disturbance causes 

Output  Machine utilisation 
 Disturbance causes 

Step 2: 
Timeframe  12-24 months 
Criterion  Contribute relevant information in order to improve the quality of 

the maintenance function 
Data Collection  Sub-options to the predetermined disturbance causes 

 Possibility to comment a disturbance cause during manual 
registration 

 Automatic registration of disturbance causes from machine 
 Maintenance function 

Output  Higher level of detailed disturbance causes  
Step 3: 
Timeframe  12-30 months 
Criterion  Technical pre-requisites fulfilled 
Data Collection  Stoppage time and disturbance causes related to specific article 

 Registration of cycle time regarding specific article 
Output  Stoppage time/article 

 Disturbance causes/article 
 Cycle time/article 

Table 6:6 Requirements Assorted in Three Steps 
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6.2 Phase 2 – Prepare the Organisation 
This phase aims at creating a plan that considers what forums and improvement groups that 
are appropriate in order to concatenate the project within the organisation. Furthermore, 
establishing suitable short and long term benefits with the intention to prevent the project to 
decline is also important. Hence, the purpose is to prepare the organisation, both technically 
and organisationally, before the implementation in order to prevent the most common 
obstacles earlier identified. The information to be spread is the results of phase one in form of 
the boundaries of the project and the specification of requirements. The following steps will 
be carried out through review and evaluation of existing documentation in the quality and 
environmental management system Ativa. The focus will be on routines regarding internal 
communication and the organisational structure.  
 

6.2.1 Step 7 - Select Appropriate Forums 
In order to concatenate the purpose and goal of the project of implementing a performance 
measurement system requires prioritisation and commitment from the top management. Since 
the directorate already is informed through the earlier investment assessment of a 
performance measurement system, rest of the organisation has to be initiated into the project. 
The structure and culture typical for SMEs simplifies the communication process, as well as 
to create awareness among the employees (Hudson Smith & Smith, 2007). Consequently, 
there are several informal communication channel facilitated by the limited amount of 
employees located on a limited area. Limited resources as a characteristic for SMEs implies 
the information should be integrated in existing forums, instead of creating new information 
channels that require extra time and money. These informal information channels in 
combination with the formal internal communication forums create a good foundation to 
spread the information within the organisation in order to prevent resistance to change. 
Though, to secure the structure and consistency of the information flow an appropriate forum 
is selected. Four times a year a quarterly meeting is carried through involving all employees, 
concerning relevant issues. Until the final decision about when to conduct the actual 
implementation is made, this forum is most appropriate in order to initiate all employees into 
the project. Along with the project progressing, when the date of the actual implementation is 
set, it is of great importance to increase the frequency of the information meetings in order to 
create a sense of urgency, as well as to prioritise the project. An appropriate forum suitable 
for this phase is the weekly meeting, which aims at handling issues related on an operative 
level. Consequently, this forum is considered suitable in order to prepare the operators of the 
practical issues related to the implementation. To secure the quality of the information the 
production meeting, involving the CEO and the production manager, will work as a feedback 
forum in order to put opinions and questions across between top management, production 
manager and the operators. The quarterly meeting will continue to work as a forum 
emphasising a dialogue between the operators and the CEO. 
 

6.2.2 Step 8 - Establish Improvement Groups 
Today there are four production technicians each responsible for measurement and quality 
controls, lathes, multi-op machines and the robot cell, and function as crucial resources in the 
production as operators. This indicates a looser, more flexible organisational structure, as well 
as necessary skills are available when to manage the implementation of a performance 
measurement system. The three production technicians responsible for the lathes, multi-op 
machines and the robot cell hold extensive competence regarding the different machines, 
respectively, which is an important contribution when to interpret the information from the 
PMS.  
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Though, it is also important to achieve motivation and commitment among the rest of the 
operators. According to Bergman & Klefsjö (2003) through responsibility and delegation of 
authority the level of motivation and commitment will be increased. The concept of Team 
Production is implemented in the organisation and aims at optimising the processes, as well as 
striving for continuous improvements, and is constituted of five improvement groups. The 
improvement groups representing the lathes and multi-op machines, respectively, are both 
available and suitable for this purpose in terms of a routines and established roles of 
responsibility. This routine will further be supported by the additional, more correct 
information representing the actual performance. 
 

6.2.3 Step 9 - Identify Short and Long Term Benefits 
In order to prevent the project to decline it is crucial to identify both short and long term 
benefits accrued the organisation (Hayes, 2007), which in this case concerns the benefits for 
the organisation with the intention to keep the project prioritised. These benefits are related to 
the purpose and goals for the project. The purpose of the implementation of a PMS is to 
facilitate an identification of the actual performance with the intention to achieve continuous 
improvements and in turn maximise the capacity utilisation. Therefore, a short term benefit to 
keep the project prioritised is to realise a quick installation and consequently visualise the 
actual performance to all employees in order to maintain the commitment and participation, as 
well as to initiate the work towards continuous improvements. Through a quick feedback it is 
also possible to instantaneously monitor the resulting improvements, as well as a quick 
response encouraging the operators to continue. 
 
The long term benefits are partly related to the timeframe and criterion stated in the first phase 
and partly related to the determined goals for the implementation of a PMS, as well as to the 
previously identified short term benefit. The implementation is divided into three steps 
according to the specification of requirements and in order to keep both focus and priority the 
long term benefits are to fulfil these targets. Additionally, the stated goals for the project are 
also considered long term benefits when these are achieved; eliminating non-value adding 
activities, achieve strategic objectives and a totally integrated system in the organisation. 
Furthermore, a long term benefit will consequently be to conduct and monitor improvements 
afterwards the actual performance is visualised. Therefore, it is of great importance the 
organisation strives for accomplishment regarding the stated goals, since these are increasing 
the level of achieving the overall purpose of implementing a PMS; generate information in 
order to achieve continuous improvements. The implementation plan is presented in table 6:7 
below. 
 

 Implementation Plan 
Forums Quarterly meetings, and progressively weekly meetings 
Improvement groups Team Production Groups for Lathes and Multi-op 
Short Term Benefits Visualise actual performance  
Long Term Benefits Fulfil targets for each implementation phase and achieve the 

determined goals for the project 
Table 6:7 Implementation Plan 
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6.3 Phase 3 – Prepare for Continuous Improvements 
To achieve continuous improvements requires structure and a systematic mode of procedure 
(Sörqvist, 2004). For SMEs in particular it is advantageous to strive for continuous 
improvements rather than wholesale change because of their limited resources (Hudson Smith 
& Smith, 2007). Consequently, the main purpose for this phase is to create a routine in order 
to manage the output of the PMS. Though, initially it is of great importance to accentuate the 
need for establishing improvement objectives on an operative level as soon as the PMS is 
implemented and running.   
 

6.3.1 Step 10 - Determine Improvement Objectives 
Ghalayini & Noble (1996) stress that a PMS should be used as an improvement tool rather 
than solely monitoring the performance. Therefore, it is of great importance to determine 
improvement objectives. Ghalayini & Noble (1996) emphasise the improvement objectives to 
be derived from without historical data. Consequently, the lack of measurement at the case 
company results in that there are no historical data to apply when to derive improvement 
measures. Though, it is of great importance to secure that the improvement objectives 
regarding the derived measures in phase one will be established. The agenda for the 
management review is to follow up implemented measures within the organisation. Therefore, 
the establishment of these improvement objectives regarding disturbance causes and 
consequently machine utilisation will be carried through by the directorate in connection to 
the next management review. 
 

6.3.2 Step 11 - Create Routine to Manage the Output 
The case company has implemented a concept called Team Production, which enables the 
case company to optimise processes as well as strive for continuous improvements. The 
concept is based on the methodology of the PDCA-cycle and is expressed by a routine how to 
handle improvement suggestions. Applicable suggestions are documented as planned, 
prioritised or realised on the “Team Board” in order to create an overview, as well as facilitate 
review. The routine is initiated by suggestions from the employees and is therefore lacking the 
option to analyse deficiencies, which implies that this routine not evidently are applicable 
when to manage the output from a PMS. Managing the output from a PMS requires a routine 
that facilitates a procedure to analyse and develop the suggestions. Consequently, the existing 
routine for Team Production will beneficially be complemented with additional steps. This is 
to some extent facilitated by the lower level of bureaucracy, which according to Hudson 
Smith & Smith (2007) is a common characteristic of SMEs. The methodology emphasised by 
Sörqvist (2004) involves five steps; Define-Understand-Solve-Realise-Secure, where the two 
last steps are comparable to the existing routine how to handle improvement suggestions, 
which imply that the activities as define, understand and solve should be complemented.   
 
The output from the system is constituted of several components, which for the case company 
is constituted of different disturbance causes. These disturbance causes will be handled 
separately in order to conduct focused improvement actions. This indicates that the informal 
and unstructured operating practices carried through in connection to the signal system will be 
utilised and in turn formulised in order to create consistency. Therefore, the improvement 
groups established in previous phase should have the responsibility to carry out these 
activities in order to achieve continuous improvements. The first activity for the improvement 
groups to manage the output is to define the chosen disturbance cause, i e identify the 
components that the disturbance cause is made up of. The next step is to understand, which 
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means understand through identification of the root causes behind the disturbance, e g identify 
the root cause behind lack of personnel; sickness, meetings, education et c. This identification 
provides the foundation to enable the deficiency to be solved, which is the following activity. 
Furthermore, when the root causes are identified and analysed next step is to create solutions. 
When the improvement groups have developed applicable solutions, these suggestions are 
then managed in accordance to existing routines of Team Production; realise and secure. 
Though, a selection and prioritisation of the suggestions are preferable in order to prevent 
inefficient solutions to be implemented. Therefore, there should be an evaluation of each 
suggestion from without the cost in relation to the expected benefits of the output. In table 6:8 
below the routine for continuous improvements are shown, as well as where to establish the 
improvement objectives.  
 

 Continuous Improvements 
Improvement Objectives Establish Improvement Objectives at Management Review 
Routine for Continuous 
Improvements 

1. Define – Identify components of disturbance cause 
2. Understand – Identify the root causes 
3. Solve - Create suitable solution 
4. Realise – Implement the suggestion 
5. Secure – Review and then adjust when required 

Table 6:8 Routine in order to achieve Continuous Improvements 
 

6.4 Phase 4 – Create Review Process 
According to Najmi et al (2005) a systematic review process is required to maintain the 
effectiveness of both the organisation and the PMS. Consequently, following steps aims at 
creating a routine with the intention to secure that a review process is carried through 
consistently. This phase will be carried out through review and evaluation of existing routines 
documented in the quality and environment management system, Ativa. 
 

6.4.1 Step 12 - Determine Factors for Review  
According to Jonsson & Lesshammar (1999) both measures and PMS should be dynamic and 
developing, which imply that there is a risk the measures diverge from strategy, as well as the 
strategy itself changes and consequently turn obsolete over time (Bourne et al, 2002; Medori 
& Steeple, 2000). Therefore, two factors crucial to review are the stated strategic objectives 
and the established measures. Consequently, it is also essential to review the actual 
relationships, since the measures are derived from without the strategic objectives. Therefore, 
the process will start from without a review of the strategic objectives and then a review of the 
measures will follow. The templates developed in the first phase (table 6:4 and table 6:5) will 
be a useful tool when to follow up these factors and their relations. Furthermore, it is also 
necessary to follow up the implemented routines as regards how to manage the output, from 
without both the operators’, as well as the production manager’s point of view.   
 

6.4.2 Step 13 - Select Appropriate Forum for Review 
The factors determined in previous phase subjected to review are on one hand strategic 
objectives and measures and on the other hand routine for continuous improvements. The 
agenda of the internal communication channels most suitable for this activity is the agenda of 
the management review, which focuses on reviewing strategic and tactical issues and follow 
up implemented measures. The review regarding the mode of procedure how to manage the 
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output eminently concerns the production manager for the main reason that he is the head of 
the production including the activities carried out to achieve continuous improvements. 
Furthermore, this review should be carried out through two perspectives; if the working 
process is working efficiently with desirable results and if the improvement groups consider 
the routine applicable, as well as efficient in order for the improvement groups to achieve 
continuous improvements.  
 

6.4.3 Step 14 - Determine Frequency of Review Process 
The review process integrated in the management review regarding the strategic objectives 
and measures will consequently be carried out twice a year because of the predetermined 
frequency of the management review. Though, a systematic review process may be rather 
time consuming, since a typical characteristic of SMEs is lack of strategic thinking. 
Therefore, the strategic objectives and measures should be thoroughly evaluated once a year 
and at the other occasion the components will solely be followed up. 
 
The routine of how to manage the output is integrated into an operative level and 
consequently closely related to the operators. In order to maintain the effectiveness of their 
work towards continuous improvements, as well as to increase the possibility to adjust and 
improve the routine towards a more proactive approach, i e in beforehand the routine diverge 
from its purpose, the review process of this routine should be carried out more frequent. 
Therefore, a forum appropriate for this review process is the production meeting involving the 
production manager and the CEO. Furthermore, the frequency is twice a month and the 
agenda holds project follow up. The review process and its components are shown in table 6:9 
below. Additionally, the review process is presented in table 6:9 below. 
 

 Review Process 
Factors to Review Forum Frequency 
1. Strategic Objectives Management Review 2 times/year 
2. Measures Management Review 2 times/year 
3. Routine; Manage the output Production Meeting 2 times/month 

Table 6:9 Components of Review Process 
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6.4.4 Template for Review 
A combination of table 6:4 and 6:5 provides a useful result in form of a summarisation of all 
measures in relation to performance objectives, strategic objectives, as well as to level of 
planning. This summarisation is shown in table 6:9 will be used as a tool or template in 
connection to the review process at the management review.  
 

 Summarisation of Measures and Objectives 

Measure 
Performance 

Objective Strategic Objective 
Level of 
Planning 

Id
en

tif
ie

d 
M

ea
su

re
s 

Budget vs. 
Actual Costs Cost _ Strategic 

Customer 
Satisfaction Quality 

2. Enhance the quality level and consequently 
increase the quality target level regarding 
internal deviations and customer complaints 
resulting in a higher level of customer 
satisfaction 

Strategic 

Internal 
Deviations Quality 

2. Enhance the quality level and consequently 
increase the quality target level regarding 
internal deviations and customer complaints 
resulting in a higher level of customer 
satisfaction 

Tactical 

Customer 
Complaints 

 
Quality 

2. Enhance the quality level and consequently 
increase the quality target level regarding 
internal deviations and customer complaints 
resulting in a higher level of customer 
satisfaction 

Tactical 

Reliability of 
Delivery Dependability

3. Enhance and secure the reliability of 
delivery in order to provide an increased level 
of dependability at the customer 

Tactical 

Productivity Cost 1. Enhance the productivity and thereof 
decrease the production cost for each detail Operative 

Disturbance 
Causes Fast delivery 4. Reduce and secure the lead time in order to 

offer fast deliveries Operative 

Disturbance 
Causes Flexibility 5. Develop and enhance the flexibility through 

optimisation of the set up procedure Operative 

Table 6:9 Summary of Measures in Relation to Objectives 
 
This table gives a summary of measures in relation to performance objectives and strategic 
objectives, as well as to the level of planning, which in turn provide a useful tool during the 
review process conducted at the management review. This enables the directorate to follow up 
each category and consequently the interrelations in order to identify possible deficiencies or 
overlapping resulted from changing circumstances. 



RESULTS 

7. Resu
his section features the main results eventuated from the previous analysis of the 
model considering prepare and secure an implementation of a performance 
measurement system. The results are presented as the actual output from each phase 

carried through at the case company according to the model presented in figure 4:2. 

lts 

 

 T
7.1 Identification & Design 
According to the model the output for this first phase of identification and design is partly a 
specification of requirements presenting the organisation’s requirements regarding output and 
usage of a performance measurement system and partly information material to be used in 
order to concatenate the project of implementing a performance measurement system within 
the organisation. The specification of requirements is shown in table 7:1 below and the 
information material in table 7:2.  
 

 Specification of Requirements 
Step 1: 
Timeframe  12-18 months 
Criterion  New routines working smoothly and improvements have been identified
Data Collection  Automatic registration of the actual uptime 

 Automatic registration of stoppage time 
 Manual registration of predetermined disturbance causes 

Output  Machine utilisation 
 Disturbance causes 

Step 2: 
Timeframe  12-24 months 
Criterion  Contribute relevant information in order to improve the quality of the 

maintenance function 
Data Collection  Sub-options to the predetermined disturbance causes 

 Possibility to comment a disturbance cause during manual registration 
 Automatic registration of disturbance causes from machine 
 Maintenance function 

Output  Higher level of detailed disturbance causes  
 Maintenance function 

Step 3: 
Timeframe  12-30 months 
Criterion  Technical pre-requisites fulfilled 
Data Collection  Stoppage time and disturbance causes connected to specific article 

 Registration of cycle time regarding specific article 
Output  Stoppage time/article 

 Disturbance causes/article 
 Cycle time/article 

Usage Requirements: 
 Simple equipment at the machines 
 Easy to make corrections afterwards 

regarding, registered disturbance causes 
 Easy to create own report templates 

 Comprehensible and graphical reports 
 User-friendly and pedagogical interface 
 More than one have access to print reports 

Table 7:1 Specification of Requirements 
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 Implementation of a performance measurement system 

Purpose 

To generate information used as a decision basis for all levels within the 
organisation, as well as enable identification of the actual performance status, 
which in turn facilitates the organisation to establish performance targets within 
the production and consequently achieve continuous improvements 

Goal 

 Eliminate non-value adding activities and implement improvement targets in 
all levels within the organisation 

 The performance measurement system shall work as a tool to achieve the 
strategic objectives 

 The performance measurement system shall be a totally integrated system in 
the operative, tactical and strategic processes 

Timeframe  Implementation on a pilot machine in June 
 Total implementation this fall 

Measures 
 Disturbance causes 
 Machine utilisation 

Project leader The production logistician 
  Table 7:2 Information Materials to Spread Within the Organisation 

 

7.2 Prepare the Organisation 
The information material presented in previous section will regularly be announced in 
connection to different forums in order to increase the level of awareness, as well as 
acceptance. Additionally, improvement groups to manage the output and achieve continuous 
improvements have been established, as well as short and long term benefits. Table 7:3 below 
presents an implementation plan for the case company. 
 

 Implementation Plan 
Forums Quarterly meetings, and progressively weekly meetings 
Improvement groups Team Production Groups for Lathes and Multi-op 
Short Term Benefits Visualise actual performance  
Long Term Benefits Fulfil targets for each implementation phase and achieve the 

determined goals for the project 
Table 7:3 Plan for Preparing the Organisation  

 

7.3 Prepare for Continuous Improvements 
The output from phase three is a routine in order to achieve continuous improvements. This 
following routine, presented in table 7:4, is an existing routine complemented with three 
additional steps with the intention to implement a complete routine that covers all activities 
from identification of deficiencies to secure that solutions being realised. 
 

 Continuous Improvements 
1. Define Identify components of disturbance causes 
2. Understand Identify the root causes 
3. Solve Create suitable solutions 
4. Realise Implement the suggested solutions 
5. Secure Review and then adjust when required 

Table 7:4 Routine for Managing the Output to Achieve Continuous Improvements 
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7.4 Prepare the Review Process 
The purpose of the last phase of the model is to secure the efficiency of both the performance 
measurement system and the routine to manage the output. The following routine, presented 
in table 7:5 below, visualises the three factors to be reviewed, in what forum and also the 
frequency of the review process.  
 

 Review Process 
Factors to Review Forum Frequency 
1. Strategic Objectives Management Review 2 times/year 
2. Measures Management Review 2 times/year 
3. Routine; Manage the output Production Meeting 2 times/month 

Table 7:5 Routine for Securing the Review Process 
 

7.5 Additional Output 
The following table 7:6 the output from the first phase and visualises a summarisation of 
measures, performance objectives, strategic objectives, level of planning, as well as their 
interrelations, useful as a tool in the review process in connection to the management review. 
 

 Summarisation of Measures and Objectives  

Measure 
Performance 

Objective Strategic Objective 
Level of 
Planning 

Id
en

tif
ie

d 
M

ea
su

re
s 

Budget vs 
Actual Costs Cost _ Strategic 

Customer 
Satisfaction Quality 

2. Enhance the quality level and consequently 
increase the quality target level regarding 
internal deviations and customer complaints 
resulting in a higher level of customer 
satisfaction 

Strategic 

Internal 
Deviations Quality 

2. Enhance the quality level and consequently 
increase the quality target level regarding 
internal deviations and customer complaints 
resulting in a higher level of customer 
satisfaction 

Tactical 

Customer 
Complaints 

 
Quality 

2. Enhance the quality level and consequently 
increase the quality target level regarding 
internal deviations and customer complaints 
resulting in a higher level of customer 
satisfaction 

Tactical 

Reliability of 
Delivery Dependability

3. Enhance and secure the reliability of 
delivery in order to provide an increased level 
of dependability at the customer 

Tactical 

Productivity Cost 1. Enhance the productivity and thereof 
decrease the production cost for each detail Operative 

Disturbance 
Causes Fast delivery 4. Reduce and secure the lead time in order to 

offer fast deliveries Operative 

Disturbance 
Causes Flexibility 5. Develop and enhance the flexibility through 

optimisation of the set up procedure Operative 

Table 7:6 Summarisation of Measures and Objectives



CONCLUSIONS 

8. Conc
ollowing section will present the conclusions drawn from without the conducted case 
study and consequently provide an answer to the problem formulation. Furthermore, 
evaluation of the model and criticism to the thesis will be given. 

 

lusions 

 F
8.1 Answer to the Problem Formulation 
This section will provide an answer to the stated problem formulation presented in the 
introduction chapter. The problem formulation is presented below; 
 
• How to conduct an implementation of a production performance measurement system at 

small and medium sized enterprises (SME) to maximize the utilisation of resources? 
 
An implementation of a performance measurement system will provide the organisation with 
significant information of the actual performance and the disturbance causes, which in turn 
will support the work towards continuous improvements. Through improvements within the 
production the company can achieve a more reliable and predictive production process and 
consequently an increased productivity. 
 
The construction of this model provides a methodology that supports the existing structure 
and routines within the organisation in order to utilise the existing resources. With the 
intention to prepare and secure an implementation of a performance measurement system at 
SMEs the model is constituted by activities supporting the advantages as well as over bridges 
the most common disadvantages for SMEs. The significant advantages on behalf of SMEs; 
loose structure, informal operating practices and lack of bureaucracy are reinforced by 
integrating the project and especially the output such as specification of requirements, new 
routines, improvement groups and forums within the organisation and in turn over bridge the 
disadvantages of limited resources and lack of formal planning.  
 
The first phase of identification and design, considered to be the most crucial phase in order to 
conduct a successful implementation, requires the organisation to establish both strategic 
objectives and strategies. This activity constitutes the foundation of a continuous strategic 
thinking, which often SMEs are lacking, and in turn navigate the company in the right 
direction in order to maximise the utilisation of resources and consequently increase the 
profitability. Though, a low level of formulated vision, mission and strategic objectives result 
in a rather time consuming activity, which is most critical due to limited resources in form of 
management time. Lack of time also reflects on the prioritisation of the project. Additionally, 
top management commitment is a pre-requisite to achieve acceptance, engagement and 
prioritisation. In combination with utilisation of already established information channels 
concatenation of the project will be enhanced, as well as to accentuate that the project is an 
integrated and permanent element of the organisation.  
 

8.2 Evaluation of the Model 
The purpose of this study is to develop, test and validate a model of how to implement a 
performance measurement system at small and medium sized enterprises in order to maximise 
the utilisation of resources. The model is constituted of four phases including fourteen steps 
with the intention to develop relevant measures, as well as concatenate the project within the 
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organisation in order to prepare and secure the implementation. Through a single case study at 
a selected case company all phases and steps have been possible to carry out and all 
predetermined outputs from each phase have been accomplished. Additionally, the output 
from each phase are consequently applicable, but can also be used as a tool or template when 
to follow up the result of the project, as well as when to carry through the routine for the 
review process.   
 
The model emphasise a consideration of both technical and organisational factors, which have 
resulted in that the project has been on a higher level integrated within the organisation. 
Furthermore, the first phase have been conducted in co-operation with several representatives 
at the case company, which have been a positive element of the model due to the increased 
level of involvement throughout all levels within the company. The CEO’s influence and 
participation in combination with the identification and prioritisation of strategic objectives 
have been a pre-requisite for accomplishing following steps, as well as facilitated the strategic 
thinking to permeate within the organisation during this process. This also implies a more 
solid foundation to enable the project to be supported by the top management. The 
identification of the stakeholders’ needs, expectations and requirement has increased the 
acceptance of the model due to the increased level of involvement and trust given. This have 
in a latter phase resulted in a higher level of interest and in turn also a higher level of 
acceptance of the project and consequently this may also counteract resistance to change.  
Though, the first phase of the model, identification and design, required the majority of the 
resources allocated this project due to the extensive activities regarding both the establishment 
of strategic objectives and the derivation of the measures. This has to be clearly understood 
and considered from the beginning in order to correctly allocate both time and personnel. 
These activities were constituted of reasoning and strive for balance between flexibility and 
usefulness. Regarding the strategic objectives, the in beforehand given performance objective 
were to some extent considered to be limiting, though at the end perceived as a useful tool in 
order to keep focus and accomplish the step. Accordingly, the amount of time spent on this 
specific step may have been decreased if the CEO had been given the possibility to prepare 
and evaluate the performance objectives in relation to the organisation in beforehand, which is 
particularly important for SMEs due to their limited resources.  
 
The model is to most extent considered validated due to the fact that all phases and steps were 
possible to carry through. The level of acceptance from without the participant at the case 
company is also considered high. The internal validity signifies how well the result reflects 
the reality (Merriam, 1994) and according to Svenning (2003) this is easier to achieve within 
a qualitative research. The internal validity for this case study is considered strengthened 
through triangulation, participant check, horizontal review, participative approach and 
clarification of reference point. Though, the limited time perspective indicates that the internal 
validity may additionally be strengthened. The internal validity is a pre-requisite to achieve 
external validity, which according to Merriam (1994) represent to what extent the results are 
applicable in terms of generalisation. To increase the level of generalisation, for single case 
studies in particular, it is of great importance to describe the context of the research, which 
within this thesis has been done in the empirics and the analysis, as well as through the 
thorough description of the model. Furthermore, the frame of reference provides both width 
and depth in form of presentation of performance measurement system, as well as of a 
thorough review of the problematic aspects of implementations in relation to SMEs.  
 
The phases and steps, as well as the sequence included in the model provide structure and 
consistency when to conduct a case study at a case company. The structure and systematic 
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mode of procedure therefore increase the level of reliability, i e the same research can to most 
extent be duplicated to receive similar results. Though, there are unreliable factors influencing 
the reliability of the results, such as the researchers experience and knowledge of the case 
company, the competence of the participants and the resources available for the case study. 
Pre-understanding and interpretation, as well as a person own experience and empathic 
understanding may have a negative impact on the objectivity. Though, this model is based on 
theory and thereof the objectivity is to some extent strengthened. These factors are inevitable 
and therefore important to take into consideration. Consequently, the purpose of this case 
study has to greatest extent been fulfilled. 
 

8.3 Criticism to the Thesis 
There are some elements within this case study that could have been carried through or 
planned in a more effective way. The planning of when to carry through the different steps 
could have been improved in order to secure that necessary skills, time and resources to be 
available. Though, the first phase required the majority of both time and skills, which had an 
impact on the planning. This case study does not take into consideration the actual output of 
the implementation and consequently it is not possible to validate the model throughout this 
point of view.   



RECOMMENDATIONS 

9. Reco
his chapter gives a presentation of the recommendations to the case company 
concluded from without the analysis, results and conclusions. Furthermore, 
suggestions for future research will be given.  

 

mmendations 

 T
9.1 Recommendations to the Case Company 
Through this case study at the case company the model conducted has contributed useful 
results in form of specification of requirements, information material, routine to manage the 
output and a routine regarding the review process. Accordingly, the recommendation to the 
case company is to utilise these results in their present state or use them as a tool or template 
in terms of adjusting and updating them according as the circumstances are changing, new 
information and experience are achieved. Furthermore, table 7:6 summarises measures, 
performance objectives, strategic objectives, level of planning and their interrelations, which 
consequently will be a very useful tool when to carry through the review process at the 
management review in order to cover all important factors, as well as initially follow up if the 
derived measures have been implemented as planned and consequently maintain the 
effectiveness of the performance measurement system. 
 

9.2 Future Research  
This master thesis is based on a single case study, which implies that the level of external 
validity has the potential to be enhanced through additional case studies of the model to 
prepare and secure an implementation of a performance measurement system with the 
intention to validate the above mentioned conclusions. The case study carried through in this 
thesis was conducted during a limited period of time and consequently not feasible to follow 
up the result of the implementation. This implies that there is a need for future research 
regarding an evaluation of the authentic result. Furthermore, this model has only been tested 
on a SME, which indicates a need to carry through and test the model on larger companies. 
Accordingly, following suggestions are for future researches; 
 

• Conduct additional case studies in order to validate the result 
• Follow up actual implementations 
• Conduct the model on larger companies 
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Preparing Interview - CEO 
   
This preparing interview with the CEO aims at forming a clear and comprehensible 
foundation in order to facilitate the following steps of identification and design of 
measures. This foundation will be informative regarding the organisation’s mission, 
vision and strategies. Furthermore, the purpose is to determine the boundaries of the 
project. 
 

 
• The Case Company: 
 

o Mission: 
 

o Vision: 
 
 
 
• Identification and Prioritisation of Strategic Objectives: 
 

o Quality 
 
o Speed 
 
o Dependability 
 
o Flexibility 
 
o Cost 

 
 
 
• Strategies 
 
 
 
• Project of Implementation of a Performance Measurement System 
 

o Purpose 
 

o Goal 
 

o Timeframe 
 

o Project Leader 
 

Appendix i 



Identification & Design - Project Leader 
   
The purpose for this interview is to identify stakeholders and derive strategically 
aligned measures from without the predetermined strategic objectives in order to 
create a balanced set of measures. 
 

 
 
 
 
• Identify Stakeholders 
 
 
 
• Derive Strategically Aligned Measures 
 

 Strategy to measures 

Measure 
Performance 

Objective Strategic Objective 
Level of 
Planning 

E
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s     
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• Assort Measures and Requirements in Three Steps 

Appendix ii 



Identification of Requirements - Stakeholder 
   
This interview aims at identify the need and requirements from one representative 
from each identified group of stakeholders in order to identify relevant facts for the 
specification of requirements. 
 

 
 
 
 
 
• Expectations of System 
 
 
 
 
 
 
• Requirements of System 
 
 
 
 
 
 
• Other demands related to the implementation 
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School of Technology and Design 
SE- 351 95 Växjö 

Sweden 
tel +46 470-70 80 00, fax +46 470-76 85 40 

www.vxu.se 
 


	FORSID1_eng-1
	A Model to Prepare and Secure an Implementation of a Performance Measurement System: A Case Study

	080523
	Table of Content
	1. Introduction
	1.1 Background
	1.2 Problem Discussion
	1.3 Problem Presentation
	1.4 Problem Formulation
	1.5 Purpose
	1.6 Relevance
	1.7 Delimitations
	1.8 Timeframe

	2. Research Methodology
	2.1 Plan of Examination
	2.2 Scientific Perspective
	2.3 Scientific Approach
	2.4 Research Design
	2.4.1 Single Case Study
	2.4.2 Action Research

	2.5 Data Collection
	2.5.1 Interviews
	2.5.2 Observations

	2.6 Scientific Credibility
	2.6.1 Internal and External Validity
	2.6.2 Reliability

	2.7 Methodological Selection

	3. Frame of Reference 
	3.1 Mission, Vision and Strategy
	3.2 Performance Measurement
	3.3 Performance Measurement System (PMS)
	3.3.1 System Requirements
	3.3.2 Implementation Issues

	3.4 Managing an Implementation
	3.4.1 Change Management
	3.4.2 Project Management
	3.4.3 Continuous Improvements 


	4. Model Development
	4.1 Literature Review
	4.2 Existing Frameworks
	4.2.1 Framework for auditing and enhancing performance measurement systems
	4.2.2 Designing, implementing and updating performance measurement systems
	4.2.3 Continuous Strategic Improvement Process for SMEs
	4.2.4 Designing a performance measurement system
	4.2.5 Summary of the Theoretical Relevance

	4.3 Prepare & Secure an Implementation
	4.3.1 Phase 1 – Identification & Design
	4.3.2 Phase 2 - Prepare the Organisation
	4.3.3 Phase 3 – Prepare for Continuous Improvements
	4.3.4 Phase 4 – Prepare the Review Process
	4.3.5 Operational Model


	5. Empirics
	5.1 General Description of the Case Company
	5.2 The Organisation
	5.3 Machinery & Maintenance
	5.4 Planning and Control 
	5.5 Continuous Improvement 
	5.6 Internal Communication
	5.7 Implemented Measures
	5.8 Improvement Potential
	5.9 Signal System 

	6. Analysis
	6.1 Phase 1 – Identification & Design
	6.1.1 Step 1 – Identify & Prioritise Strategic Objectives
	6.1.2 Step 2 - Determine Boundaries of Project
	6.1.3 Step 3 - Identify Stakeholders
	6.1.4 Step 4 - Identify Existing Measures
	6.1.5 Step 5 - Derive Measures from Strategic Objectives
	6.1.6 Step 6 - Assort Measures and Requirements

	6.2 Phase 2 – Prepare the Organisation
	6.2.1 Step 7 - Select Appropriate Forums
	6.2.2 Step 8 - Establish Improvement Groups
	6.2.3 Step 9 - Identify Short and Long Term Benefits

	6.3 Phase 3 – Prepare for Continuous Improvements
	6.3.1 Step 10 - Determine Improvement Objectives
	6.3.2 Step 11 - Create Routine to Manage the Output

	6.4 Phase 4 – Create Review Process
	6.4.1 Step 12 - Determine Factors for Review 
	6.4.2 Step 13 - Select Appropriate Forum for Review
	6.4.3 Step 14 - Determine Frequency of Review Process
	6.4.4 Template for Review


	7. Results
	7.1 Identification & Design
	7.2 Prepare the Organisation
	7.3 Prepare for Continuous Improvements
	7.4 Prepare the Review Process
	7.5 Additional Output

	8. Conclusions
	8.1 Answer to the Problem Formulation
	8.2 Evaluation of the Model
	8.3 Criticism to the Thesis

	9. Recommendations
	9.1 Recommendations to the Case Company
	9.2 Future Research 

	References

	Appendix I - Preparing Interview
	Appendix II - Identification & Design
	Appendix III - Identification of Stakeholders' Requirements
	baksida_eng-1

