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Abstract 

Manufacturers have in recent years become more and more aware of the benefits of offering more 

comprehensive value propositions. As the economic climate changes, more manufacturers are trying to 

capture value further downstream in the value chain by providing services. The field of performance 

management has been extensively adopted in production and the benefits of performance measurement 

have been widely praised both in literature and in business. The literature on performance management 

has also extended into service management and how to manage service performance. But how can 

performance measurement and performance measurement systems be implemented when the line between 

products and services becomes more and more unclear? 

Over a twenty week period, the researchers have studied, analyzed, and observed the procedures at Scania 

CV’s maintenance development and delivery organization. The study was conducted on Scania’s 

premises in Södertälje, Sweden. Scania’s Preventative Maintenance Development group develops and 

sets the requirements for the preventative maintenance programs Scania offers to its customers. The group 

had a desire to track and measure what effects changes made in the maintenance program have on the 

customer’s life cycle profit. At Scania’s Preventative Maintenance Development group, there is a 

developed performance measurement system, MPI-model, consisting of maintenance performance 

indicators (MPIs). The current MPI-model, however, lacks practical applicability. The master thesis has 

aimed at investigating how the MPI-model could be implemented in the preventative maintenance 

development by researching what criteria are set in literature for performance measures, how existing 

resources can be employed, and how performance measurement systems can be used. Apart from 

conducting a case study, in order to investigate how performance measurement systems could be 

implemented, an extensive literature review was also conducted to provide the necessary theoretical 

knowledge. The result of the study was a proposed three-step model that clarifies the requirements for the 

implementation of a performance measurement system. 
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Sammanfattning 

Tillverkande företag har på senare år blivit mer och mer medvetna om fördelarna med att utöka sitt 

värdeerbjudande. Allt eftersom det ekonomiska klimatet förändrats har fler tillverkande företag försökt 

förflytta sig nedströms i värdekedjan närmare kunden genom att erbjuda tjänster. Performance 

management har anammats av tillverkande företag och dess fördelar har uppmärksammats både i 

litteraturen och i näringslivet. Forskningen kring performance management har även berört tjänster och 

hur man ska mäta och styra dessa. Frågan denna studie berör är hur performance measurement och 

performance measurement systems skulle kunna implementeras när gränsen mellan tjänster och produkter 

blir allt mer oklar. 

Under en tjugo veckors period studerade, analyserade och observerade författarna förfarandena vid Scania 

CVs underhållsorganisation. Studien genomfördes på Scania i Södertälje, Sverige. Scanias grupp för 

Underhåll och Förebyggande Byten utvecklar och kravställer de förebyggande  underhållsprogram Scania 

erbjuder sina kunder. Gruppen har en önskan att spåra och mäta vilka effekter förändringar i 

underhållsprogrammet har på kundens lönsamhet över fordonets livscykel och därför har de tagit fram ett 

mätsystem, en MPI-modell, som består av indikatorer för underhållsprestanda (MPIer). Denna MPI-

modell är i dagsläget inte praktiskt tillämpbar och detta examensarbete har därför syftat till att undersöka 

hur MPI-modellen skulle kunna implementeras på gruppen för Underhåll och Förebyggande Byten. Detta 

har gjorts genom att utforska vilka kriterier som fastställs i litteraturen för mätning och styrning, fastställa 

hur befintliga resurser skulle kunna användas vid en implementering och hur mätning och styrning skulle 

kunna användas får att spåra och mäta effekterna som förändringar i underhållsprogrammet har på 

kundens lönsamhet. För att undersöka hur ett sådant mätsystem skulle kunna implementeras har en 

fallstudie genomförts på Scania för att följa deras utvecklings- och leveransprocesser för underhåll. En 

omfattande litteraturstudie genomfördes också för att ge den nödvändiga teoretiska bakgrunden. 

Resultaten av studien har sammanställts i en föreslagen trestegsmodell som klargör krav vid 

implementering av mät- och styrsystem. 
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Definitions 

Systems 

Automaster – A dealer management system that contains applications for generating invoices, work 

orders, et cetera 

FRAS – Contains field quality reports  

Multi – Contains the maintenance protocols, standard times, workshop information, spare parts, 

maintenance instructions, and a foreword for the service sales personnel  

RAMAS – Stores all maintenance agreements 

SAIL – External web portal for the distributors and dealers within the Scania sales and service network 

SDP3 – Diagnostics program used in the workshops 

TIME – An application in Austomaster that registers maintenance times  

VERA – Stores the diagnostics data along with other vehicle related information 

Other 

Green Card – A maintenance and repair contract 

YSRM – The group Preventative Maintenance Development 

R&D Factory – The management philosophy within Research and Development 

Scania Retail Systems - The management philosophy within the retail organization 

 



 

 

Table of Contents 
1 Introduction .......................................................................................................................................... 1 

1.1 Problem Definition ........................................................................................................................ 1 

1.2 Purpose .......................................................................................................................................... 2 

1.3 Research Questions ....................................................................................................................... 2 

1.4 Delimitations ................................................................................................................................. 2 

2 Methods ................................................................................................................................................ 4 

2.1 Choice of Methodology ................................................................................................................. 4 

2.2 Research Design ............................................................................................................................ 5 

2.2.1 Pre-Study: Problem Identification and Purpose Formulation ................................................. 6 

2.2.2 Literature Review ................................................................................................................... 7 

2.2.3 Constructing Evaluation Framework and Evaluation of Current MPI-model ........................ 8 

2.2.4 Workshop Visits ..................................................................................................................... 9 

2.2.5 Interviews ............................................................................................................................. 10 

2.2.6 Process of Analysis............................................................................................................... 11 

2.3 Validity and Reliability ............................................................................................................... 12 

3 Literature Review ............................................................................................................................... 13 

3.1 Manufacturers Moving Downstream ........................................................................................... 13 

3.1.1 Towards a Service-Based Economy ..................................................................................... 13 

3.1.2 Implications of Moving into Services .................................................................................. 16 

3.2 Performance Management ........................................................................................................... 17 

3.2.1 What to Measure .................................................................................................................. 20 

3.2.2 Performance Measurement Systems ..................................................................................... 22 

3.2.3 Implementation of Measures ................................................................................................ 24 

3.2.4 Using a Performance Measurement System ......................................................................... 25 

3.3 Summary of Literature Review ................................................................................................... 27 

4 Scania ................................................................................................................................................. 28 

4.1 Organization ................................................................................................................................ 28 

4.2 MPI-Model at Scania ................................................................................................................... 29 

4.2.1 General Description .............................................................................................................. 29 

4.2.2 The Economic Tree .............................................................................................................. 31 

4.2.3 The Availability Tree ........................................................................................................... 32 

4.2.4 The Customer Satisfaction Tree ........................................................................................... 33 

4.2.5 Interrelations between the Trees ........................................................................................... 33 

4.2.6 Limitations of the MPI-Model .............................................................................................. 33 



 

 

5 Results and Discussion ....................................................................................................................... 34 

5.1 Evaluation of Existing MPI-Model ............................................................................................. 34 

5.1.1 Evaluation Framework for Individual Performance Measures ............................................. 34 

5.1.2 Individual Measure Evaluation ............................................................................................. 36 

5.1.3 Major Measure Modifications .............................................................................................. 37 

5.1.4 Major Actions Taken ............................................................................................................ 38 

5.1.5 Discarded Measures.............................................................................................................. 39 

5.1.6 Evaluation Framework for Performance Measurement Systems ......................................... 40 

5.1.7 System Evaluation ................................................................................................................ 40 

5.2 Scania’s Maintenance Service Operations .................................................................................. 42 

5.2.1 Scania’s Move towards Solutions Provision ........................................................................ 43 

5.2.2 Preventative Maintenance Development Process ................................................................. 51 

5.2.3 Preventative Maintenance Delivery ..................................................................................... 53 

6 Analysis .............................................................................................................................................. 56 

6.1 Developing the System ................................................................................................................ 59 

6.2 Pre-conditions for Implementation .............................................................................................. 61 

6.3 Using the System and Acting on the Results ............................................................................... 62 

7 Conclusion .......................................................................................................................................... 63 

7.1 Empirical Contribution ................................................................................................................ 63 

7.2 Conceptual Contribution ............................................................................................................. 64 

7.3 Managerial Implications .............................................................................................................. 65 

7.4 Limitations and Further Work ..................................................................................................... 66 

Reference List........................................................................................................................................ 67 

 

List of Appendices 

Appendix 1: Workshop Protocol 

Appendix 2: Interview Questions 

Appendix 3: Summary of the Old MPIs 

Appendix 4: Sequence Diagram for Individual Measures 

Appendix 5: Measures within the New Performance Measurement System 

Appendix 6: Sequence Diagram for Performance Measurement Systems 

  



 

 

List of Figures 
Figure 1 Research design. ....................................................................................................................... 6 

Figure 2 Process for generating indicators (Parmenter, 2010) ............................................................. 18 

Figure 3 Implementation phases for a performance measurement system (Bourne et al., 2000) ......... 19 

Figure 4 Maintenance scorecard (Ahlmann, 2002). ............................................................................. 29 

Figure 5 Maintenance scorecard for the hauler industry (Bernspång & Kali, 2011) ............................ 30 

Figure 6 Economic tree (Bernspång & Kali, 2011) .............................................................................. 31 

Figure 7 Availability tree (Bernspång & Kali, 2011) ........................................................................... 32 

Figure 8 Customer satisfaction tree (Bernspång & Kali, 2011). .......................................................... 33 

Figure 9 Results from the evaluation processes (Chibuye & Löfgren, 2013) ...................................... 41 

Figure 10 Maintenance development process ...................................................................................... 52 

Figure 11 Information flows into the workshop ................................................................................... 53 

Figure 12 Information flows in the maintenance delivery process ....................................................... 54 

Figure 13 Three-step model for implementation of performance measurement systems (Chibuye & 

Löfgren, 2013) ....................................................................................................................................... 57 

Figure 14 Three-step model for implementation of performance measurement systems (Chibuye & 

Löfgren, 2013) ....................................................................................................................................... 65 

List of tables 
Table 1 Interviewees pre-study. .............................................................................................................. 6 

Table 2 Interviewees semi-structured interviews ................................................................................. 11 

Table 3 Criteria for the sequence diagram individual measures ........................................................... 34 

Table 4 Summary of the individual measures ...................................................................................... 36 

Table 5 Measure Repair Cost Ratio ...................................................................................................... 37 

Table 6 Measure Emergency Repair Time Ratio .................................................................................. 38 

Table 7 Criteria for the sequence diagram measurement system ......................................................... 40 

Table 8 Criteria identified in the literature for successful implementation .......................................... 58 

 

 



Performance Measurement Systems  Chibuye, L. & Löfgren, E., 2013 

- 1 - 
 

1 Introduction 

The introductory chapter gives a brief overview of the theoretical fields the research were based on. 

We also present the problem definition and introduce the company and department that were studied. 

Finally, we state the purpose and the research questions, as well as the delimitations of our research. 

Changes in technology and intense competition have led both service and manufacturing companies to 

move strongly into services (Vandermerwe & Rada, 1988; de Brentani, 1989). As the sales of new 

products decrease, along with a growth of the installed product base, the value for the manufacturer 

has been pushed downstream towards providing services for maintaining and operating existing 

products (Wise & Baumgartner, 1999). Furthermore, the transition from product-focus to service-

focus has been made in order to minimize the effects of fluctuations in demand, as the market for 

services is less likely to be influenced by external factors (Kowalkowski, 2008). Traditionally there are 

two basic strategic positions, low cost and differentiation, based on the work done by Porter. However, 

the strategic focus has in recent years moved beyond economic aspects and towards the customer. This 

shift has put higher requirements for organizations to identify their core value propositions in order to 

bond with their customers and thus make it difficult or costly for the customers to switch to other 

options, as well as to provide a means to distinguish themselves from competitors (Hope & Player, 

2012). As these new business models are emerging, it has become increasingly important to measure 

and control the outcomes of the new offerings. For the measurement of pure services, much work has 

been done on adapting measures from production to fit service operations (Parameshwaran, et al., 

2009). However, little research has been done to identify what factors need to be considered in order to 

implement performance measurement procedures as the line between products and services becomes 

more and more unclear. The benefits of performance measurement have been widely researched and 

performance management has been adopted by many organizations. In the new business environment, 

it is crucial to continue to reap the benefits of performance measurement. 

1.1 Problem Definition 
The department for Preventative Maintenance Development, hereafter YSRM, at Scania is responsible 

for setting requirements on the preventative maintenance programs Scania offers to their customers. In 

2010, a vision for the future maintenance programs was developed at Scania; the Scania Maintenance 

Vision
1
. The new maintenance program will, based on the maintenance vision, be adjusted according 

to the customer needs to increase customer profitability. As a result of the aspiration to change the 

maintenance program, it has become increasingly relevant to track what effects the changes made in 

the maintenance program have on customer’s profitability. For actors within the heavy vehicle 

industry, coming changes in legislation will possibly create a shift in the competitive environment of 

the maintenance delivery. The new legislation will restrict the privileges a heavy vehicle producer can 

provide their own workshops, as they will be required to provide the same information to all 

workshops, at the same price, and under the same conditions (Commission Regulation 582/2011, 

2011). 

A theoretical model for measuring maintenance performance, with maintenance performance 

indicators (MPIs), has previously been developed at Scania (Bernspång & Kali, 2011). The MPI-

model aims to identify crucial MPIs with focus on the customer’s life cycle profit of the vehicle. Life 

cycle profit takes all the costs and revenues throughout the life cycle of the investment into 

consideration (Folgado, et al., 2010). The trigger for our master thesis is that there is an aspiration at 

                                                      
1
 Scania Maintenance Vision (internal document) 
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Scania to use a performance measurement system as an operational tool within maintenance 

performance management. The aim is to create a framework for the implementation of a performance 

measurement system to measure and evaluate effects of changes in the maintenance program. The 

existing MPI-model has the limitations that it is not yet practically applicable and lacks instructions on 

how it should be used. The task is to revise and further develop the existing MPI-model as well as 

investigate how this performance measurement system could be implemented at the group YSRM. 

1.2 Purpose 
The refocus from product-centric to service-centric business models, requires new metrics and control 

structures. The purpose of the study is to research what the requirements are for implementing a 

performance measurement system in a manufacturing company moving towards services. Furthermore 

to investigate how performance measurement systems could be implemented to track effects of 

changes in service offerings, with particular application to maintenance offerings.  

1.3 Research Questions 
The main research proposition is: How could a performance measurement system be applied to meet 

the service strategic objectives of a manufacturing company striving to become a service provider? 

In order to address the research proposition, three research questions are posed. The first one 

concerning how to decide on what to measure, the second addressing how support structures influence 

the measurement process, and the final question aims at highlighting how actions can be based on 

performance measurement systems: 

(1) How can established criteria for performance measurement be applied to evaluate the 

appropriateness of a performance measurement system? 

(2) Given existing system support, how can communication channels and resources be employed 

to enable measurement and control? 

(3) How can a performance measurement system be used to track effects of changes made in a 

service offering, more specifically in maintenance services?   

In order to answer the research questions, a case study has been conducted at a manufacturing 

company moving into services. The methods used in the study will be further discussed in chapter 2. 

1.4 Delimitations 
The study was based on an existing MPI-model and we do not intend to create completely new 

performance indicators. Furthermore, we have not studied which value adding processes should be 

measured by the performance measurement system, as this work has already been done in the previous 

development of the existing MPI-model. One of the important parts of a performance measurement 

system is that it should be clearly linked to the organization’s strategic objectives. Since the theoretical 

MPI-model created at Scania, which is the basis for our work, had the aim to link to life cycle profit 

objectives, this will also be the aim of our model. Other corporate strategic goals will not be covered 

in the study. We will not further investigate how this strategic goal has been found. 

The study was conducted in Sweden and the scope of our research was limited to Scania-owned 

workshops and retailers from the perspective of the group YSRM. Due to convenience of location, all 

our workshop visits were done in the Stockholm region at Scania owned workshops. Even though the 

operations in the workshops differed slightly, we deemed them as representative. 
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Due to lack of time and resources, the study was confined to the development and delivery of the 

preventative maintenance services. Other service offerings delivered and developed by Scania were 

outside the scope of the study even though some of the findings could be transferred to other service 

processes. Furthermore, the study is also limited to generating a proposed way to implement a 

performance measurement system for the maintenance service processes. We will not participate in 

any implementation processes for the performance measurement system.  
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2 Methods 

The chapter describes the research methods used to conduct the study. A case study at Scania has 

been chosen as the main research method and has been conducted to provide an understanding of the 

context in which the performance measurement system will be used. The majority of the data collected 

in the study was of a qualitative nature consisting of interview transcriptions, observation notes, and 

literature review material. 

2.1 Choice of Methodology 
Paradigms are of interest when discussing the choice of methodology. Our study is conducted 

somewhere between the paradigms interpretivism and positivism, however of a more interpretive 

nature. We have chosen an inductive approach and have used qualitative research methods, which are 

some of the characteristics of an interpretive study (Collis & Hussey, 2009). The inductive approach 

was necessary because the empirical reality had to be observed in order to develop the theory. 

Throughout the study, an iterative process of analysis and theorizing was adopted. These approaches 

and methods have been chosen in order to gain a deeper understanding of the subject.  

A case study at Scania was chosen as the primary research method in the study to investigate and 

evaluate how performance measurement systems can be practically implemented in a manufacturing 

company moving their value proposition further down the value chain in pursuit of strategic 

objectives. A case study is a methodology to investigate a single phenomenon in a natural setting 

(Collis & Hussey, 2009) and apart from aiming at exploring the phenomenon it aims to help 

understand the phenomenon within a particular context (Yin, 2009), which is of great interest for this 

study. 

Scania’s group YSRM was chosen as the case object since the group is responsible for setting the 

requirements for the maintenance programs Scania develops and sells to their customers. Furthermore, 

YSRM is responsible for setting the intervals and content of the maintenance activities, thus 

controlling the structure of the maintenance programs offered to Scania’s customers. To answer the 

research proposition “How could a performance measurement system be applied to meet the service 

strategic objectives of a manufacturing company striving to become a service provider?” Scania 

provided the opportunity for us to map and evaluate their current procedures in pursuit of more 

customer focused maintenance offerings by following the maintenance development and delivery 

processes. Therefore, choosing the maintenance service processes as a way to answer our research 

questions offers many aspects to be studied and analyzed. The choice of using Scania as a case object 

was mainly due to their history as a strong manufacturer that in recent years, from top management, 

has indicated the need for a shift toward a different view of the core business. The recent shift gives us 

a unique opportunity to observe what possibilities there are for performance measurement systems to 

be used in order to facilitate the shift. In addition, the maturity level of the shift provides an 

opportunity to identify areas and circumstances that need action before a successful service strategy 

can be implemented in a manufacturing company at the verge of moving their value proposition 

further down the value stream. 

The research questions we have posed are of an explanatory nature (Yin, 2009) and aim at dealing 

with operational links and a case study are a recommended research methodology. Yin (2009) 

proposes histories and experiments as alternative methodologies to attain answers to research 

questions of an explanatory nature. However, our aim is not to identify causal links between variables 

as is the aim with experiments (Collis & Hussey, 2009) and we also lack the ability to control the 

environment we are studying which, according to Yin (2009), is necessary when conducting 
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experiments. Experiments are also often criticized for having a very narrow focus (Collis & Hussey, 

2009) and the aim of this study is to analyze measurement and control within a broader service 

context. The research was conducted with an analysis of a current situation. Therefore, histories were 

rendered as inapplicable for this specific study, since histories have a focus on past events (Yin, 2009). 

Another option for the research methodology is to use action research (Collis & Hussey, 2009). 

However, action research requires a longer research period. In addition, the study conducted for this 

master thesis is not involved in any implementation work, thus rendering action research inapplicable. 

The reason for selecting a case study instead of the alternative quantitative methodologies was mainly 

due to the possibility to combine different methods, i.e. the use of triangulation, to increase the validity 

of the study (Collis & Hussey, 2009) that is available in a case study. 

Different data collection methods have been used within the study such as observations, interviews, 

documentation, and archival records and will further be discussed in the next chapter covering the 

research design. An alternative data collection method of interest for this study is benchmarking. 

However, due to time constraints, believed low response rate, and the confidential nature of some 

questions concerning business processes, benchmarking was not used in the study.  

Several observation locations were selected to enable a comprehensive mapping of the maintenance 

function, from development to the customer. The duration of the study was 20 weeks, the duration of 

the master thesis course. 

2.2 Research Design 

An appropriate research design enables a transparent view of the research, and thus facilitates the 

assessment of the validity of the research, and is a critical part of a study (Yin, 2009). A well 

formulated research design will guide the process of collecting, analyzing, and interpreting results, 

hence it provides the researchers with the logic that connects the empirical data to the study´s initial 

research questions and, further, to its conclusions.  

The study is concerned with how performance management procedures could be implemented within 

an organization that has or is in the process of changing their position along the value chain, from 

being product-centric to service-centric, i.e. a service provider. To investigate this phenomenon, 

Scania’s maintenance development and delivery organization was chosen as a case object. Our 

research started with a pre-study with the aim to identify the problem and formulate the purpose and 

the initial research questions. The pre-study included reviewing the literature, unstructured interviews 

as well as observations at Scania’s group YSRM. Next step was to do an extensive literature review to 

get a deeper understanding and to set up a theoretical framework for the study. A structured evaluation 

framework was developed that enabled a more comprehensive understanding of the current MPI-

model at YSRM. This evaluation framework also gave an understanding of the current limitations and 

constraints for the implementation of the existing MPI-model.  

In order to further understand the context in which the MPI-model will be used and to chart the 

information flow and process steps between YSRM and the end customer, both workshop visits and 

semi-structured interviews were conducted. The mapping of the current information flows and 

processes involved in the maintenance development and delivery processes also had the aim to give an 

understanding of the possibilities for measurement and control of the maintenance service offering. 

The empirical results from the different steps defined by the research design were then analyzed 

through the theoretical frameworks. Finally, conclusions were drawn based on the empirical and 

theoretical data that was collected during the study. The writing process was done in parallel with the 

data collection and analysis throughout the duration of the master thesis course. The research was an 
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iterative process, where the steps were revisited or done in parallel. However, in figure 1, the steps are 

illustrated in a linear sequence for clarity.  

 

 

Figure 1 illustrates the research design for the study. However, the process was an iteration between the different steps 

which are illustrated in a linear process for clarity. 

All interviews during the study were conducted in Swedish. This was also the case with the questions 

asked during the workshop visits. All quotations used in this paper from these occasions are therefore 

translated to English during the writing process.  

2.2.1 Pre-Study: Problem Identification and Purpose Formulation 

The purpose of the pre-study was partly to get a background to the existing MPI-model development 

and to get an understanding of the strategic objectives that lead to its creation. The pre-study also 

provided a means to narrow down the problem presented to a manageable size in order to aid the 

formulation of the purpose of the study, as well as to identify research questions. 

In the pre-study phase, a series of interviews were held with subjects from various parts of the Scania 

organization and subsidiaries. These interviews had the purpose to give a general overview and an idea 

to use as a basis for narrowing down the field of study as well as to give an overview of the existing 

MPI-model and the strategic goals the model links to. In addition, interviews were held in order to 

ascertain how and if key performance indicators and performance measurement are used within the 

Scania organization to unearth possible best-practices. The interviews were held in conference rooms 

on Scania premises due to convenience of location and access. The interviews were unstructured, as 

the aim was to gain general knowledge within fields that were new to the interviewers. All interviews 

were between 1-1.5 hours long and were recorded with permission from the subjects. Along with the 

recording, key notes were taken. All interviews were conducted with both researchers present. The 

subjects for the initial interviews where suggested by the thesis supervisor at Scania and are presented 

in table 1. 

Table 1 summarizes the interviewees for the pre-study. The organization, department and position are stated for each 

interviewee, however the interviewees’ names are excluded due to anonymity. 

Organization / Department Position 

Scania / Preventative Maintenance Development Senior Engineer 

Scania / Preventative Maintenance Development Head of  Preventative Maintenance Development 

Scania /  Service Products, chassis, cab, body, 

maintenance channel 

Technical Manager for Uptime, Repair Cost and 

Maintenance Costs 

Scania / Service and Operations Head of Service Operations 

Scania / Service Portfolio Management Business Developer Manager 
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A review of internal documents found in the internal web database, including the Scania Maintenance 

Vision, was done to get a description of the strategic objectives behind the MPI-model initiative as 

well as to clarify commonly used terms, such as “Uptime”, heard during the initial interviews.  

Apart from the internal documents, an initial literature review was conducted. The literature review 

was aimed at giving a general insight into the existing research in the phenomenon of manufacturers 

extending their value chain moving into services, as well as into performance management. The 

literature was found through various web databases such as SciVerse, the Royal Institute of 

Technology’s library database Primo, IEEEXplore, EBSCOhost as well as through Google Scholar. 

The search was conducted using the search words “servitization”, “product-service systems”, “service-

dominant logic”, “service performance”, “performance measurement”, “performance management”, 

“performance measurement systems”, and  “performance measurement maintenance”. In addition, a 

reference search was conducted on frequently cited authors and articles within these fields.  

The pre-study along with discussions with both the supervisor at Scania as well as our supervisor at 

the Royal Institute of Technology (KTH), lead to the first version of the purpose definition as well as 

to the research questions.  

2.2.2 Literature Review 

An extensive literature review was conducted to provide knowledge about the process of moving 

downstream in the value chain, the drivers for such a move, transition strategies, and the service 

implications on performance management. Moreover, a literature review within performance 

management was conducted with the aim to provide a framework for evaluating the existing MPI-

model and identify existing evaluation procedures. The literature was used to provide a distinct set of 

criteria to evaluate the existing MPI-model against that would then provide the basis for a template 

and work order for a systematic evaluation.  The review provided a means to answer research question 

one and provide theoretical criteria for performance measures as well as performance measurement 

systems.  

The literature search process for the review was conducted in a similar way as the pre-study literature 

search. The literature reviewed was a consortium of articles from journals, books, and other published 

works. The search was conducted in the same databases, using the same search words. The search was 

narrowed to literature with the requirement that the search words were a part of the title or the 

description of the publication. The specification reduced the number of hits, but also increased ratio of 

Scania / Sales and Services Management Project Director 

Scania-Bilar Sverige Bus and Engine Service Manager 

Scania / Services Portfolio Management Product Planning – Repair and Maintenance 

Scania / R&D Factory Office Business Developer 

Dynamate Industrial Services AB Senior Consultant 

Scania / Business Development Vice President Business Development 

Scania / Workshop and Parts Development Manager Workshop and Parts Development 

Scania / Business Control and Analysis Business Analysis 

Scania / Scania Transportlaboratorium Managing Director 

Scania / Scania Transportlaboratorium Vehicle Supervisor 

Scania-Bilar Hovsjö Customer Responsible Mechanic 

Scania / Quality Information Analyst 

Scania-Bilar Sverige, Region Stockholm Outdoor Sales Person 

Scania / Service Support Solutions Development Engineer – Service 

Scania / Project, Language and Internal Systems Senior Technical Advisor 
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relevance. Furthermore, the key authors identified during the pre-study were further investigated as 

well as the reference lists within their articles. 

In addition to providing knowledge of the processes involved in strategic moves toward services and 

assessment criteria for the existing MPI-model, the literature review aimed at providing guidelines for 

the reporting and usage of the performance measurement system as well as recommendations for data 

collection procedures necessary for attaining reliable data for the reporting system. Thus, the review 

also provided answers to research questions two and three by providing theoretical guidelines for the 

design of the reporting system, communication procedures, along with recommendations for usage and 

the visual presentation. 

2.2.3 Constructing Evaluation Framework and Evaluation of Current MPI-model 

In order to assess the effectiveness and efficiency of the existing MPI-model, there was a need for a 

structured and methodical evaluation process. This evaluation process was constructed using findings 

from the literature as well as input from the brainstorming sessions we held and was aimed at 

answering research question one. The evaluation was a necessary step to take in order to answer the 

remaining research questions as it provided a set of measures and a measurement system that, in 

theory, fulfill the set requirements for effective and efficient measures. 

The models for the evaluation processes were constructed by combining evaluation procedures and 

performance measurement system theories found in the literature into structured sequence diagrams. 

The reasoning behind using multiple sources from literature was to create a more comprehensive and 

encompassing evaluation framework. The components from the literature used in the evaluation 

frameworks were grouped in areas that related to each other to create a more comprehendible flow. 

Some of the components were so closely related that they overlapped; therefore some of them were 

combined to create encompassing evaluation steps. 

Brainstorming sessions were held to generate the criteria for each step in the sequence diagrams. The 

criteria were found by analyzing the underlying reasoning of the questions and statements proposed in 

literature. The criteria aimed at creating a structured approach to the evaluation processes as well as to 

minimize the risk of interpretative differences in the evaluations. In addition, the criteria were defined 

in a way that facilitated clear objective understanding. The evaluations based on the sequence 

diagrams will provide a set of measures that fulfill the criteria stated in literature as well as a logically 

structured system.  

The recommended actions to be taken in each step in the sequence diagrams were found in the same 

way as the criteria for passing and failing each step. A lengthy brainstorming session was conducted to 

try to ascertain possible reasons for failure to meet the set criteria. This brainstorming session provided 

the recommended actions to be taken if the measure or the system failed to fulfill criteria.  

The procedures and work methods for these evaluations were structured based on the results of a 

discussion, with the researchers as participants, concerning the most logical flow of action and were 

done as follows: 

(1) Every measure was individually evaluated according to the defined steps in the sequence 

diagram for individual measures. 

(2) Where a measure failed to fulfill criteria, the suggested action(s) was taken. 

(3) When all measures had passed through the evaluation sequence, a new set of measures that 

fulfill the stated criteria had emerged. 
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(4) The new set of measures was then evaluated using the sequence diagram for system level. 

(5) Where the system failed to fulfill criteria, the suggested action(s) was taken. 

(6) When the system had passed through all the steps, a new performance measurement system 

had emerged. 

After the evaluation processes were completed in accordance with the above described process, a 

context analysis was conducted. This was done in order to adapt the system of measures to fit into the 

context where the data is collected and analyzed. The context analysis will be elaborated further under 

the sections describing the workshop visits and the semi-structured interviews. 

2.2.4 Workshop Visits 

In order to narrow down the data to be collected during the workshop visits, a pilot study was 

conducted. Yin (2009) identifies several ways of reasoning for conducting a pilot study in case studies, 

including the unit of analysis having large amounts of accessible data, or the case object being an 

extreme representative of the studied phenomenon. Our pilot study was conducted in order to refine 

our data gathering methods, as well as a means to refine our predefined study procedures as defined in 

the workshop protocol. 

The pilot study was conducted at one of Scania-Bilar Hovsjö’s branch offices located in connection to 

Scania Transportlaboratorium AB following a preliminary workshop protocol. At Scania 

Transportlaboratorium’s office, there is an adjoining workshop that services the Scania fleet owned by 

Transportlaboratorium. The aim for the pilot study was to provide guidance on what to consider when 

constructing a protocol for the following workshop visits. The study also aided in identifying areas of 

interest to observe and study in order to answer research question two and three by providing a view 

over the current communication and reporting procedures within the workshops. The pilot study aided 

in formulating the data collection methods, and likely sources of required data for the following 

workshop visits. The observations made during the pilot study also gave insight into new areas of 

interest to study for our research proposition. The choice of using Scania Transportlaboratorium for 

the pilot study was mainly due to the convenience of the geographic location. In addition, the group 

YSRM  has a close relationship with Scania Transportlaboratorium which facilitated the contact. 

The pilot study was conducted by interviewing select staff at Scania Transportlaboratorium and 

observing the work procedures and information flows during the service delivery. Notes were taken on 

the systems and procedures that needed to be investigated further. The summary of the new input for 

the resulting workshop protocol were noted after the study in line with the recommendations for pilot 

case studies (Yin, 2009). 

Following the pilot study, three workshop visits were conducted with the aim to identify and map the 

workshop processes. The mapping of the workshop processes was done by following a workshop 

order throughout the delivery processes. Questions were asked to the workshop manager and select 

personnel on each step of the delivery process according to the observation and question protocol 

presented in appendix 1.  

The purpose of the workshop visits was to gain insight into the peculiar characteristics of maintenance 

services as well as to identify the current communication channels and procedures. In order to identify 

the characteristics of maintenance services at Scania there was a need to map the maintenance service 

delivery process. In addition, the workshop visits provided additional aspects relevant for the 

developed MPI-model. These aspects aim partly at providing further evaluation criteria for the existing 
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model, but also to provide additional answers to research questions two and three as it provides the 

context in which the results of the study will be used.  These findings also aimed at gaining a frame of 

reference for setting the performance measurement system into the maintenance context at Scania. 

In the study, the units of analysis were Scania operated and owned workshops located in the 

Stockholm region.  All three workshops visited for the case study; Scania-Bilar Hovsjö, Scania-Bilar 

Jordbro, and Scania-Bilar Kallhäll, are a part of Scania CV’s subsidiary Scania-Bilar Sverige. The 

selection of appropriate workshops within these limitations was done through an assessment of the 

represented process steps available and the ability they had to participate. The data collection required 

that the workshops provided certain services during a customer’s visit. These steps were check-in 

services, invoicing, preventative maintenance delivery as well as repair facilities. The workshops that 

were a part of this case study had all these service point represented in their operations. 

The data collection procedures during the workshop visits were dictated by the observation and 

question protocol. The protocol was developed from the areas of interest identified from the literature 

review, but also with the input from the pilot study. The collection methods used for this part of the 

research were mainly semi-structured and unstructured interviews that allowed us to ask follow-up 

questions with the workshop managers and select personnel. The form of the interviews was chosen so 

that the interviewee could freely recite what their daily work consisted of, without our trail of inquiry 

leading them to forget details that are of interest for the study. We also wanted the interviews to have 

more of a conversational nature, in order to capture the specific difficulties each interviewee perceived 

they encountered in their work. The semi-structured form of interviews is also suggested as a good 

way to conduct case study interviews as they allow the interviewer to come across as unbiased (Yin, 

2009). 

As a part of our study, it was also of interest to understand and view the current management 

procedures at the group YSRM  where the performance measurement system was to be used. In order 

to do this, we participated in the daily morning meetings for a full week. Apart from observing the 

meeting form, we also took notes of the meeting procedures.  

Apart from participating in the daily morning meeting, we also attended the weekly meetings that the 

group had. This was also in order to observe the management procedures as well as to observe the 

current reporting procedures. These observations were done in order to help in answering research 

question three.  

2.2.5 Interviews 

Apart from the workshop visits, semi-structured interviews have been used as one of the primary 

methods for collecting data for analysis. Interviews are used to find out what the interviewee thinks, 

does, or feels (Collis & Hussey, 2009) and in this specific study the interviews had the purpose to 

identify drivers, conditions, and difficulties for measurement and control within maintenance 

development and delivery. Furthermore, the interviews aimed at identifying and mapping the 

information and communication flows between the group YSRM, where the performance 

measurement system is supposed to be used, and the end customer, whose profitability YSRM aims to 

improve. A strength with using interviews was that interviews allow the researcher to ask complex 

questions and more importantly, follow-up questions (Collis & Hussey, 2009). The type of case study 

interview we chose was focused interviews since they can be used to corroborate certain facts that we 

already thought had been established (Yin, 2009). However, Yin (2009) points out that this type of 

interviews should be used with caution and that the questions are carefully worded so the interviewee 

is allowed to provide fresh commentary about the topic. 
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The respondents were chosen based on their role in the maintenance development and delivery 

processes. The wish was to interview at least one from each department / position that is involved in 

the processes of developing and delivering preventative maintenance. Based on the pre-study, six 

interviewees  participated as they had already been identified as involved in the processes. However, 

five group representatives were added after the first interviews as new departments / positions were 

identified. These were also chosen to give insight in every group’s tasks and deliveries. In table 2 all 

the interviewees are presented, with no internal ranking. 

Table 2 summarizes the interviews conducted with the persons that in some way are involved in the preventative maintenance 

development or delivery processes. The names of the interviewees are excluded due to anonymity but are instead presented 

by their position, department and organization. 

Organization / Department Position 

Scania / Preventative Maintenance Development Method Engineer 

Scania / Preventative Maintenance Development Senior Engineer 

Scania / Project, Language and Internal Systems Senior Technical Advisor 

Scania-Bilar Kallhäll Invoicing Personnel 

Scania / Services Portfolio Management Product Planning – Repair and Maintenance 

Scania / Business Control and Analysis Business Analysis 

Scania / Preventative Maintenance Development  Acting Head of Preventative Maintenance Development 

Scania-Bilar Sverige, Region Stockholm Outdoor Sales Person 

Scania / Service Support Solutions Development Engineer – Service 

Scania-Bilar Sverige Director After Sales 

Scania / Workshop and Parts Development Manager Workshop and Parts Development 

Each interview was recorded with the permission of the interviewee, transcribed and printed 

afterwards, and had a duration of 30 minutes and they were all held in Swedish. Key notes were taken 

during the interview and the accuracy of the notes was confirmed by the interviewee at the end of the 

session. Most of the interviews were held face-to-face in conference rooms on Scania premises. 

However, due to convenience, two of the interviews were held over a conference telephone in Scania’s 

meeting rooms. Both researchers were present during the interviews and we followed a predefined 

template with open-end questions presented in appendix 2. However, the interviews were semi-

structured and thereby the interviewees were allowed to elaborate on their answers during the 

interviews and new questions were added during the interviews. The semi-structured way was chosen 

as it allow the interviewer to add questions that arise during the interview in order to explore new 

areas of interest that arise from a specific answer (Collis & Hussey, 2009) which was of great interest 

for this study. Furthermore, as there was a need for the interviewee’s opinion in order to develop an 

understanding of the respondent’s environment and working conditions, thus, the semi-structured way 

was appropriate.  

The semi-structured interviews concluded the data collection process for the study. The result of the 

data collection was a large amount of qualitative data in the form of recorded interviews, transcriptions 

of the semi-structured interviews, workshop protocols, observation notes, along with a large amount of 

summarized literature. The following chapter 2.2.6 will give a description of the analysis method used 

in the study. 

2.2.6 Process of Analysis 

The data that was collected was of a qualitative nature and of a manageable volume. Thus, the method 

of analysis that was chosen was non-quantifying. The need for a systematic analysis along with the 

explanatory nature of the study gives several options for the analysis procedure. We chose to base our 

analysis on the quasi-judicial method due to the systematic approach, the use of rational arguments to 
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interpret the data, as well as the systematic evaluation and reevaluation of the data. The method also 

assisted us in reflecting upon the data at various stages of the research.  

The empirical findings were analyzed using the theoretical frameworks as a base. The initial analysis 

was done by trying to identify the original problem and was followed by using the empirical findings 

to compile a current state. The identification of the current state was done in order to identify the 

context, underlying issues, as well as a base theory of what the main problems were. After identifying 

potential problems, the theoretical frameworks and following research were revised and new sources 

of evidence were found. The process of analysis was repeated throughout the research with continuous 

reflection upon the data. In parallel, theories were eliminated and data was reduced based on the 

empirical data collected in the research process. Finally, a likely explanation to the studied phenomena 

was found and appropriate recommendations were made based on the theoretical frameworks and the 

empirical findings. 

2.3 Validity and Reliability 
Yin (2009) proposes four tests for assessing the quality of a case research design; construct validity 

(correct operational measures), internal validity (establishing causal links), external validity (definition 

of the domain where the results can be generalized), and the reliability (repeatability of the study). 

With these four tests as a base, one can judge the quality of almost any social science research method. 

When conducting an interprevist study, reliability does not always hold a high importance. The reason 

for this is due to the fact that, under the interprevist point of view, the researcher influences the 

environment he or she is studying, thus making replication very difficult (Collis & Hussey, 2009). The 

study we have conducted has been close to an interprevist study, thus making exact replication hard to 

attain. We have however, provided a thorough description of the data collection methods and thus 

providing researchers to duplicate the research procedures. It could be difficult for any researchers 

with the aim of replicating our study to create the exact same circumstances and context from which 

our conclusions have been drawn. As we have been in the environment we have studied, and those 

around us have been fully aware of our presence, we can have influenced the environment we meant to 

study, one of the common occurrences when conducting interprevist studies (Collis & Hussey, 2009). 

The use of the detailed case study protocols has been a way for us to increase the reliability of our 

study. The case study protocols provide following researchers to use the same lines of inquiry to study 

a similar phenomenon. 

The vast majority of our data collection methods have been of a qualitative data, and much of this has 

been based on the perceptions of the interviewees. The nature of enquiry also holds that our analysis 

and data base is a collection of personal perceptions, as well as theoretical data. This fact also leads to 

that the validity of our study is the correct reflection of the perceptions held by the persons within the 

organization. One risk of basing the analysis on the perceptions of the interviewees is that the 

representation of reality will be somewhat contingent on which subjects have been chosen for the 

interviews. However, the recitation and subsequent analysis of this data will give an accurate view of 

the context from the study proposition’s point of view.  

We have used different types of triangulation to increase the validity and reliability of our research. 

We have used data triangulation where we have collected the same information from different sources 

as was done with using multiple workshop visits to map the workshop processes. We combined the 

information given by the workshop managers with the observations and the information given by 

select personnel to ensure a correct reflection of the processes. In addition to data triangulation, we 

also attempted to reduce bias by always being two investigators at each interview and workshop visit.  
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3 Literature Review 

This chapter aims at giving the reader an overview and an understanding of the theoretical framework 

the study was based on. The chapter presents literature on new business models for manufacturing 

companies and provides an overview of performance management procedures. 

The contributions from literature aim at giving an overview of what implications the new service-

focused operational profile can have on traditional performance management. Furthermore, the main 

organizational differences and complications the new focus can have on the management and control 

within manufacturing organizations will be addressed. The chapter also presents some different 

approaches to the shift in business models as well as literature concerned with the use of performance 

measurement systems in general with the requirements and procedures necessary for management and 

control through measurement. 

3.1 Manufacturers Moving Downstream 
Many organizations in both manufacturing and services are growing increasingly aware of the 

competitive gains that services provide in the marketplace (Johnston & Clark, 2008). These benefits 

have become increasingly known both in literature (Vandermerwe & Rada, 1988; Davies, 2003), as 

well as in business. This perception has instigated a downstream move, from product-centric to 

service-centric organizations and business strategies. This shift, that was termed “servitization” by 

Vandermerwe and Rada (1988), requires a greater focus on customer relations (Vandermerwe & Rada, 

1988) and an expanded definition of what constitutes the organization’s value chain (Wise & 

Baumgartner, 1999). The following chapters 3.1.1 and 3.1.2 aim at giving an overview on the current 

literature within the research area of servitization and other closely related fields. In addition, the 

implications and challenges for manufacturing companies trying to make the shift from a product-

centric to a service-centric business models identified in literature will be addressed. 

3.1.1 Towards a Service-Based Economy 

The role of the manufacturers’ traditional value chain, where they produce and sell goods, has become 

less and less attractive for manufacturers due to decreases in product demand (Wise & Baumgartner, 

1999). Along with this, there is a belief that adding services to the product offer creates additional 

value adding capabilities for the manufacturer (Baines, et al., 2009). The phenomena servitization has 

been widely studied in literature  (Wise & Baumgartner, 1999; Davies, 2003; Baines, et al., 2009) and 

has been seen as a necessary process for manufacturers to sustain a competitive edge (Vandermerwe & 

Rada, 1988).  

Vandermerwe and Rada (1988) characterized the servitization process as the move from companies 

focusing on selling products or services to providing bundles of goods, services, support, knowledge 

and self-services. In this bundle, some of the components were customized, while others were 

standardized (Vandermerwe & Rada, 1988). However, as the research within the field of servitization 

has progressed, more and more authors are pressing for integrated solutions (Oliva & Kallenberg, 

2003; Davies, 2004), where the manufacturer provides high value solutions that address customer’s 

operational or business needs (Davies, 2004).  

Servitization has mainly been driven by customer demands (Vandermerwe & Rada, 1988). However, 

there are several different factors that drive manufacturers into servitisizing their operations. There are 

economic drivers like higher profit margins and the countercyclical nature of services provides a 

stability of income. In addition to providing steady revenue stream, the increases in the installed 

product base and decreases in new purchases, along with the increased life cycle of complex products, 
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have pushed the economic value further downstream toward services (Wise & Baumgartner, 1999). In 

addition, services provided throughout the life cycle of a product require fewer assets than the 

manufacturing process, and offer higher profit margins (Davies, 2003). The competitive arguments for 

pursuing services are that services’ intangible nature make them hard to replicate, thus providing a 

means of differentiation in an increasingly competitive market (Vandermerwe & Rada, 1988; Gebauer, 

2007). High quality services can also provide a means for manufacturing and product-centric 

organizations to differentiate themselves in markets with a slow, expensive, and short-lived product 

development processes (Fitzgerald, et al., 1994). Established manufacturing firms have the additional 

advantage of product knowledge, thus gaining a competitive edge in terms of maintaining and 

operating their own products (Oliva & Kallenberg, 2003). The high degree of services, provides a 

unique opportunity to get close to the customer and understand their operations. Through this, the 

provided solutions can be formed to fulfill customer needs and thus creating higher customer loyalty 

(Vandermerwe & Rada, 1988).  

A special case of servitization is the closely related research communities within product-service 

systems. This concept has an emphasis on the sale of usage, in contrast to the traditional focus on the 

sale of products, and is linked to sustainable production and consumption (Mont, 2002; Aurich, et al., 

2006). The theories and ideas of the product-service systems originate from Europe, and much of the 

research has been conducted in Scandinavia and the Netherlands, mainly found in the research fields 

of environment, sustainability, and economics (Baines, et al., 2007). Similar to servitization, the 

literature within product-service systems recognize a shift in the value adding processes, from the 

production processes further down the value chain (Mont, 2002).  The product-service system based 

strategy urges manufacturing companies to use their deep product, process and customer knowledge in 

order to reduce the cost of the product and thus increase the competitiveness (Baines, et al., 2007). 

One major feature within the product-service systems literature is the focus on sustainability  and the 

aim for a reduction of material flows in production (Mont, 2002; Aurich, et al., 2006; Aurich, et al., 

2010). In short, a product-service system can be seen as an integrated offering consisting of products 

and services, which delivers the value to customer through usage and can lead to a decoupling of 

economic growth and consumption of material. This, in turn, can lead to a reduction of the 

environmental impact of economic activities (Baines, et al., 2007). The strong focus on sustainability 

and environmental impact is one of the major differences between the literature on product-service 

systems and the servitization literature in general, where the focus is mainly on economic growth, for 

example Vandermerwe & Rada (1988). 

There are several ways to meet customer demands through servitization. Wise and Baumgartner 

(1999) identify four possible downstream business models: 

(1) Embedded services: Services that are embedded within the technology. These are “smart” 

systems that are configured to free the customer from performing certain services and thus 

lowering the labor costs for the customer. However, this is not a possible solution for all 

products since there is a limited ability to build in services within the product itself.  

(2) Comprehensive services: Encompass for example services provided to the customer around 

the ownership and operation of the product, or maintenance contracts.  

(3) Integrated solutions: Solutions where manufacturers combine products and services so 

seamlessly that it is difficult to separate them from each other.  

(4) Distribution control: Solutions that involve moving into the customer’s business and taking 

over control of the distribution activities.  
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A similar classification is also done within the product-service system literature. The product-service 

systems are divided in; product oriented product-service systems, for example technical services such 

as maintenance or user training, use-oriented product-service systems where the customer buys usage 

or availability, and finally result-oriented product-service systems where the manufacturer or company 

sells results and capabilities instead of products. These product-service system solutions give 

manufacturers the opportunity to differentiate their products from their competitors and also enable the 

manufacturer to customize their offerings based on the customer’s demands and needs (Baines, et al., 

2007).  

Besides deciding on the downstream business model, Oliva and Kallenberg (2003) suggest a four-step 

servitization process for a manufacturing company to become a service provider. These guidelines 

were based on an extensive multiple-case study done on manufacturing companies that have been 

successful in their downstream move. The first step to take is to consolidate all the product-related 

services within the organization to one business unit with the aim to improve service performance and 

increase sales. The consolidation is also accompanied by the development of monitoring systems to 

assess the efficiency and effectiveness of the service delivery. The second phase is initiated when 

profit opportunities within the installed base of products is identified and requires setting up structures 

and processes for acting on and exploiting the profit opportunities. The internal focus in the second 

phase is to develop a well-functioning service organization and to develop metrics to assess 

performance. The external focus is to establish the service organization on the market. The third phase 

in the servitization process is the expansion of installed base service offerings. There are two 

transitions in the third phase, the first being a transition from a transaction-based customer focus to a 

relationship-based and the second transition is expanding to process-based value proposition. These 

transition have  implications on the pricing strategies and the focus moves from product efficacy to 

assessing how well the product functions within the end-user’s processes. The fourth and final phase is 

taking over the end-user’s operations and creating a “pure service organization” and is still an 

uncommon move within the servitization of manufacturing companies (Oliva & Kallenberg, 2003). 

The research within the move towards a more service-based economy has been widespread, 

concerning several different fields of research. Within the marketing field however, the concept of 

service-dominant logic has emerged in recent years which describes how employees, customers and 

stakeholders become integrators in the value co-creation. Service-dominant logic, in contrast to other 

research areas on the rise of the service economy, implies that service is the base to all exchange and 

that goods are a means of delivering services and represent a special case of service provision (Vargo 

& Lusch, 2006). Vargo and Lusch mean that the observation of the transition from a goods-based 

economy to a service-based economy relies on the basis of the previous goods-dominant logic of trade 

and views within servitization and related research areas as incorrect interpretations of the 

observations on the marketplace. 

The move toward a more service-based economy has been research from different viewpoints, ranging 

from the drivers for extension of traditional value chains, to the explanation what this shift really is. In 

our study, the phenomena will henceforth be termed servitization, as the main interest is to evaluate 

the effects this shift has on business and management. In this study, the viewpoint is of little 

significance. 
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3.1.2 Implications of Moving into Services 

Authors identify several key differences between services and manufacturing outputs; intangibility, 

heterogeneity, simultaneity, and perishability (Fitzgerald, et al., 1994; Bowen & Ford, 2002). In 

addition to these main qualities, in services, the fact that the customer often is present during the 

delivery process is another factor that differentiates services from manufacturing (Fitzgerald, et al., 

1994). Similar arguments are made by other authors, for example Davis (2003) states: “Manufacturing 

involves managing activities that transform raw materials […] into a physical object […]. Services 

involve managing knowledge-based activities whose output adds value in forms that are essentially 

intangible to the customer.” (Davies, 2003, p.323). In contrast to products, the services are 

successively realized over the full length of the product’s life cycle as seen by the customer. This life 

cycle includes the purchasing, usage, and disposal phases of the product’s life (Aurich, et al., 2006).  

The characteristics that differentiate services from products also have the potential to cause problems 

in the performance measurement of service offering. When managing performance of service 

offerings, Homburg and Garbe (1999) identified problems managers where facing regarding the 

understanding of service quality. Many managers felt that the focus on technical specifications and 

product mindedness may be some of the most significant obstacles for managers to overcome for 

successful industrial services operations (Homburg & Garbe, 1999). The inherent heterogeneity and 

intangibility of services also pose a problem for managers and is apparent when managers try to create 

a robust and appropriate system for the quality measurement of services. The heterogeneity and 

simultaneity of services processes and production also make it difficult for service managers to trace 

input and output costs, as it is difficult to identify which specific resource that leads to a specific 

output (Fitzgerald, et al., 1994).  

Along with the inherent differences between products and services, one difficulty in the refocus from 

product-centric to service-centric operations is the need for a change in cultural perception. In the 

traditional manufacturing firm, services are often viewed as add-ons, whereas these services are 

viewed as value-creating within a service-centric organization. In addition, the new service network 

structures require capabilities in diffusion of knowledge and the ability to manage large organizations. 

The transition from product-centric to service-centric operations requires a structured and systematic 

transformation effort along with multi-level change management (Oliva & Kallenberg, 2003).  

The new business models also require new ways to measure performance that cover the life cycle 

perspective, as the traditional performance metrics have had a heavy focus on the production processes 

(Wise & Baumgartner, 1999). In the service context, the close proximity to the customer, along with 

the factors that differentiate services from manufactured goods, can pose several problems for 

managers when trying to measure the performance of the offerings. The fact that there are many 

aspects of service quality to monitor and control can create difficulties. The assessment of an 

intangible product’s effectiveness and efficiency relies very heavily on the customer’s subjective 

evaluation (Bowen & Ford, 2002). In addition, as the quality of service is in the customer’s perception, 

the different expectations of the customers make objective measurement difficult to achieve 

(Fitzgerald, et al., 1994) and the same output can still receive different customer evaluations, and gives 

different performances. The difficulty in gaining an objective measurement of service quality can set 

higher requirements on the service provider to understand the driving forces behind the customers 

purchase decision (Bowen & Ford, 2002). As manufacturers are servitizing their business, the service 

characteristics become a part of the operations and influence the management of the organization. 
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3.2 Performance Management 

Performance management is the process that organizations use to manage their performance in line 

with corporate functional strategies and objectives (Bitichi, et al., 1997). In addition, performance 

management includes managing the spreading of information, allocating resources, setting 

performance goals, and using results from measuring performance to create positive change in the 

organization (Amaratunga, et al., 2001).  

The process of measuring performance, i.e. the input to the performance management process, is 

called performance measurement. Neely et al. (1995) define this as (p.1229): 

“Performance measurement can be defined as the process of quantifying the efficiency 

and effectiveness of action.” 

The term effectiveness refers to how well an organization meets customer needs, whereas efficiency 

refers to how well the organization’s resources are being used (Neely, et al., 1995). However, for 

performance measurement to be valid, it needs to take place within a relevant context and reference 

framework, for example, developed from strategy (Bourne & Neely, 2003). As the environment 

surrounding the organization is subject to change, the performance measurement needs to be a flexible 

enough process to follow (Tsang, et al., 1999). Within the process of performance measurement, two 

main concepts can be found; performance measures and performance measurement systems. Neely et 

al. (1995) defines these as (p. 1229): 

“A performance measure can be defined as a metric used to quantify the efficiency and/or 

effectiveness of an action.” 

“A performance measurement system can be defined as the set of metrics used to quantify 

both the efficiency and effectiveness of actions.” 

A good performance measurement system is at the heart of creating an effective and efficient 

performance management process (Bitichi, et al., 1997). An effective performance measurement 

system has to be aligned with the corporate strategy since measuring the performance plays a crucial 

role in translating organizational mission and strategy into reality (Neely, et al., 1995).  According to 

Parmenter (2010), a way to assure alignment is to have a starting point in the organization’s vision and 

mission statements. From this, one can identify the organization’s strategies within different 

perspectives (such as customer, internal processes, financial results, et cetera). Through these steps, 

the organization can identify their critical success factors which then give indications on what to 

measure on an operational level, illustrated in figure 2.  
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Figure 2 illustrates the process of generating indicators with a clear link to vision, mission and values (Parmenter, 2010). 

Apart from aligning the performance measurement process with organizational strategy, the process of 

measuring the performance can be improved by evaluating the performance measurement system at 

three different levels. The three levels of evaluation suggested by Neely et al. (1995) are; individual 

performance measures, a set of performance measures, i.e. the performance measurement system, and 

the relationship between performance measurement system and the environment within which it 

operates. These levels can aid the analysis and enables an evaluation of all aspects of a performance 

measurement system (Neely, et al., 1995). 

However, the performance management process does not end when a performance measurement 

system is developed. When it is decided what needs to be measured, the focus has to switch to how to 

implement and use the performance measurement system within the organization (Bourne, et al., 2000; 

Kueng, 2002). Kueng (2002) suggests that the life cycle of a performance measurement system should 

include the following steps; definition of performance indicators, data collection, storing and 

analyzing data, disseminating results, and improving performance. All theses aspects are important 

and need to be considered in the process of measuring performance. Bourne et al. (2000) have 

developed a framework (figure 3) for developing a performance measurement system with three main 

phases; the design of the performance measures, the implementation of the performance measures, and 

the use of the performance measures. These three phases cover all aspects of the life cycle suggested 

by Kueng (2002). The first phase, system design, is concerned with the question “what should we 

measure” and is subdivided into identifying the key objectives to be measured and the designing of the 

measures (Bourne, et al., 2000). The literature concerning this phase is extensive and as previously 

mentioned there is a strong consensus among the authors that the measures should be derived from 

strategy (Lynch & Cross, 1995; Neely, et al., 1995; Bourne, et al., 2000; Parmenter, 2010). The second 

phase, implementation, is concerned with the stage when the systems and procedures are put in place 

to collect and analyze the data that enable the measurements to be made on a regular basis (Bourne, et 

al., 2000). The main parts of this phase are concerned with how to use computer systems and if 

automatic or manual data collection methods should be used (Bourne, et al., 2000; Kueng, 2002). The 

third phase, the usage, consist of two subdivisions where the first is concerned with measuring how 
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well the strategy is implemented and the latter covers how the measures are used to challenge the 

strategic assumptions (Bourne, et al., 2000).  

  

 

 

Figure 3 presents the phases in the implementation process of a performance measurement system as proposed by Bourne et 

al. (2000). 

A performance measurement system should, according to Bourne et al. (2000), progress through all 

three phases. However, there is usually an overlap of the phases and the progress is not always linear. 

At different points there is a need for reviewing and developing the performance measurement system. 

In the framework (figure 3) four additional processes are presented that are required in order to update 

the performance system over time (Bourne, et al., 2000): 

(1) A process for reviewing and revising targets and standards.  

(2) A process for developing individual measures as performance and circumstances change.  

(3) A process for regularly reviewing and revising the set of measures.  

(4) A process for using the performance measurement system to challenge the strategic 

assumptions.  

The framework developed by Bourne (2000) gives a holistic overview of the life cycle of a 

performance measurement system. The separation into three, somewhat overlapping, life cycle phases 

facilitates the evaluation of the performance measurement system in manageable pieces and each 

phase requires different evaluation and analysis approaches. The following subchapters in chapter 3 

will further investigate the areas of literature currently published linked to these phases.  

Phase 1 Phase 2 Phase 3 
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3.2.1 What to Measure 

”What gets measured, gets done” (Peters & Waterman, 1982)
2
 

As Peters and Waterman (1982) state, the measures give indication of appropriate behaviors and 

actions, and this emphasizes how important it is to choose measures with caution. As previous 

mentioned, performance measurement aims at translating an organization’s strategy into reality, and 

more precisely this means that the role of performance measures should be to help organizations align 

their daily operations to strategic objectives (Parmenter, 2010).  

According to Jordan and Messner (2012), apart from facilitating managerial action, performance 

measures also serve as a means of control since they highlight the strategic objectives and help 

managers prioritize actions (Jordan & Messner, 2012). Also, performance measures can influence 

behavior that lead to success as well as give managers an overview of the operational status (Beck & 

Oliver, 2004). The measures give the organization an indication of priorities; this means that incorrect 

measures will give a faulty indication of what is important for organizational success. Importantly, the 

actions of measurement influence the output and are not a goal in itself. If the measures are aligned 

with the strategies and chosen with respect to the organization’s objectives, this can assure that one is 

working in consistency with the corporate strategy. To summarize, the performance measures can be 

said to have four general purposes (Neely, et al., 2007):  

(1) Aid managers in tracking implementation of strategies.  

(2) Help communicate strategies within the organization.  

(3) A means of driving desired employee behavior, in accordance with strategic objectives.  

(4) And finally, the measures can be used to evaluate the situation and if the strategic objectives 

are being attained.  

The performance measures are commonly called indicators, as they are used to give an indication of 

previous performance as well as to give an indication of future action. The term key performance 

indicator (KPI) is widely used, both in literature, and within organizations. However, the interpretation 

of what a KPI really is differs. A way to clarify what constitutes a KPI is suggested by Parmenter 

(2010). He suggests the use of four levels of performance measures; key result indicators (KRIs), 

result indicators (RIs), key performance indicators (KPIs), and performance indicators (PIs). The KRIs 

and RIs are indicators that reflect past performance, and can be both financial and non-financial 

measures. They can be the basis for trend analysis, but they cannot, however, give any indication on 

what actions need to be taken to improve results (Parmenter, 2010). These measurements can give 

insight to the board of an organization who are not involved in day-to-day operations (Hope, 2007). 

On the other hand, KPIs and PIs are non-financial measures that can give indications on specific 

actions to take to influence results. KPIs and PIs are on an operating level, and should transfer 

responsibility to team level. The key indicators, both KRIs and KPIs, have a crucial impact on the 

organization’s success factors and organizational performance, while the RIs and PIs do not. It is 

common to find all four types of measures within the organization, but it is important to make a 

distinction between them (Parmenter, 2010).  

                                                      
2
A famous quotation based on Peters and Waterman’s book In Search of Excellence: Lessons from America’s 

Best-Run Companies, 1982 
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When developing performance measures, it is important to ensure that the measures fulfill certain 

requirements. Neely et al. (1997, 2000) have tried to compile a general framework for developing and 

evaluating the effectiveness and efficiency of the individual performance measures. Their work 

resulted in the Performance Measurement Record Sheet and contains ten aspects that need to be 

fulfilled for a performance measure to be deemed “good” (Neely, et al., 1997; Neely, et al., 2000): 

(1) Title: A good title is one that clearly shows what the measure is supposed to do. 

(2) Purpose: The underlying purpose of the measure needs to be clearly stated in order to justify 

its introduction. 

(3) Relates to: It needs to be clearly stated which business objective the measure relates to. 

(4) Target: A target for each measure needs to be specified in order to help assess how well one is 

doing in a business objective. These targets are recommended to be set according to how well 

competitors are doing. 

(5) Formula: This is how the measure is to be recorded. This is one of the most challenging 

aspects of performance measurement, since measurement affect behavior. 

(6) Frequency: The frequency of which it should be reported and recorded should be decided 

from the measures level of importance. 

(7) Who measures: Identify who is to collect the data for the measure. 

(8) Source of data: The source of raw data should be specified. 

(9) Who acts on the data: The person responsible for acting on the data should be specified. 

(10) What do they do: It is possible to define a general managerial action plan on how to react to 

the feedback given from the data. 

The aim of this sheet is to provide a structured approach for the design of individual performance 

measures. In order to assess the appropriateness of the individual measures in specific units within the 

organization, Kennerley and Neely have presented some tests (Kennerley & Neely, 2003, p.220):  

(1) The truth test: Is the measure definitely measuring what it is meant to measure? 

(2) The focus test: Is the measure only measuring what it is meant to measure? 

(3) The consistency test: Is the measure consistent whenever it is measured or whoever measures 

it? 

(4) The access test: Can data be readily communicated and easily understood? 

(5) The clarity test: Is any ambiguity possible in interpretation of the results? 

(6) The so what test: Can, and will, the data be acted upon? 

(7) The timeliness test: Can data be analyzed soon enough so that action can be taken? 

(8) The cost test: Is it worth the cost of allocating and analyzing the data? 

(9) The gaming test: Does the measure encourage any undesirable behavior? 



Performance Measurement Systems  Chibuye, L. & Löfgren, E., 2013 

- 22 - 
 

These nine tests combined with the ten prevoiusly mentioned criteria should be used continually to 

ensure that the individual measures remain relevant. In order to structure the measures used in 

performance management, these can be placed in performance measurement systems. The following 

chapter 3.2.2 will present the evolution of performance measurement systems and how these can be 

used and evaluated in the performance management processes. 

3.2.2 Performance Measurement Systems 

Historically, the performance measurement systems have been based on financial measures leading to 

a focus on past events and on local rather than overall operational health (Bourne & Neely, 2003). 

However, due to growing discontent and an aspiration to cover the depth and width of an organization, 

new frameworks for performance measurement, with more balanced perspectives have emerged 

(Neely, et al., 2007). These frameworks found in the literature aim at helping organizations categorize 

their operations into perspectives where it is of interest to measure performance. The categorization 

can help organizations identify the performance indicators relevant to their operations. The 

frameworks do not, however, provide any specific performance indicators to track (Bourne & Neely, 

2003) or how to implement the performance measurement systems (Bourne, et al., 2000).  

As a response to the changed needs, one of the first frameworks developed was the Performance 

Measurement Matrix (PMM). It was designed by Keegan, Eiler and Jones (1989), and categorizes the 

measures in non-cost or cost and internal or external measures. Another performance measurement 

framework in the early stages of new measurement categorization was the Strategic Measurement 

Analysis and Reporting Technique (SMART), developed by Wang Laboratories. It also aimed at 

broadening the focus from financial measures to a more complete view of the organization. The 

SMART framework differs from the PMM in the sense that it transfers the measures down the 

organization, while preserving the link to corporate strategy (Neely, et al., 2007).  

The Results-Determinant framework, developed by Fitzgerald a few years later, shows dependencies 

between past and future performance. This framework contains six dimensions; competitive 

performance, financial performance, quality of service, flexibility, resource utilization, and innovation. 

The first two reflect the results of a chosen strategy, whereas the following four reflect determinants of 

competitive success (Fitzgerald, et al., 1994). 

The Balanced Scorecard (BSC) by Kaplan and Norton (1992), is one of the most popular performance 

measurement frameworks. The BSC uses four perspectives to analyze the organization; financial, 

internal business, customer, and innovation and learning perspective. Similar to the Result-

Determinant framework, the BSC aims at linking short term operational control to long-term vision 

and strategy of the business. The BSC also aims at reducing sub-optimization by encouraging 

managers to have a more holistic view of the business, taking all important perspectives into account 

(Kaplan & Norton, 1992). Many researchers have adopted the BSC as a basis for developing their own 

frameworks. However, some researchers mean that these four perspectives are not enough to capture 

all aspects of a business. For example, Parmenter (2010) added two perspectives to create, in his view, 

a more comprehensive framework. The two additional perspectives are environment and community, 

and employee satisfaction (Parmenter, 2010). 

The Performance Prism is a multi-facetted framework that was developed in an attempt to resolve the 

short-comings of several previously developed performance measurement frameworks, not solely the 

BSC (Neely, et al., 2007). The performance prism is meant to assist managers in the important task of 

selecting performance measures. It encourages managers to answer explicit questions to aid in the 

selection of measures (Neely, et al., 2001). The framework consists of five inter-related perspectives; 
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stakeholder satisfaction, strategies, processes, capabilities, and stakeholder contribution, each 

associated with specific questions. These questions aim at aiding in identifying key stakeholders and 

their needs, identifying required strategies to meet these, processes required to be in place to enable 

meeting the stakeholder needs, necessary capabilities, as well as identifying what contributions are 

required from the stakeholders to enable reaching strategies as well as maintaining and fulfilling 

stakeholder needs (Neely, et al., 2007). In contrast to other common frameworks, the Performance 

Prism does not argue that measures should be derived from strategy. Instead, it is argued that the 

strategies should be derived from a stakeholder analysis. This means that the strategies should be 

formulated after answering questions about stakeholder needs (Neely, et al., 2001). Even though the 

Performance Prism provides a multifaceted view of organizational priorities and focal points, the lack 

of an established review procedure can be seen as one of the weaknesses of this framework (Najmi, et 

al., 2012). 

Even though there are some differences between the frameworks and they all aim at complementing 

and improving previously developed frameworks, there are many common characteristics between 

them (Neely, et al., 2007):  

(1) The measurements used by an organization must provide a balanced view of the whole 

business. 

(2) The measurement system should include measures that are financial and non-financial, 

internal and external, as well as measures of efficiency and effectiveness. 

(3) The system should provide a brief overview of the organization’s performance that is easily 

understood. 

(4) The measures used need to be multidimensional to encompass all aspects important for 

organizational success. However, there is no widespread consensus on how many, or which 

specific perspectives to use. 

(5) The frameworks provide the means to map all measures of organizational performance. This 

enables organizations to get an overview of areas that need greater focus, or areas that are 

neglected. 

(6) The measures within the system need to have a clear linkage for congruence of organizational 

goals and actions. 

(7) The frameworks highlight the importance to know the sources of success. This in order to 

enable both reporting of past performance, as well as aid in control for future performance.  

(8) It is important for the measurement system to work in accordance with current management 

techniques within the organization. 

These frameworks give managers a way to categorize their operations and give indication on what 

types of measure to use to assess their businesses. Some authors have taken this one step further and 

have developed management processes to identify key measures to be used in the performance 

measurement system. An example is Dixon´s Performance Measurement Questionnaire, which is a 

tool that can be used to evaluate the performance measurement system and help re-focus the set of 

performance measures. When evaluating the performance measurement system, it is of interest to 

reflect upon its consistency, comprehensiveness and if it is balanced, i.e. aligned with philosophies, 

strategies, and incentive schemes (Kennerley & Neely, 2003). 
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Apart from focusing on the individual performance measures and the performance measurement 

system, Neely et al. (1995) emphasize that the relationship between the performance measurement 

system and the environment within it operates is essential to consider. When developing and analyzing 

the individual measures and the systems, some consideration is taken to the context and environment 

as previously described. However, a deeper knowledge and understanding of the specific context is 

needed, especially within the interfaces where the performance measurement will be done. The 

characteristics and implications of the servitization context have been presented in chapter 3.1. 

3.2.3 Implementation of Measures 

Bourne et al. (2000) suggested a three step view of the development and implementation of the 

performance measures. The second step in this process is the actual implementation of the 

performance measurement system, and is concerned with the collection and the processing of data 

(Bourne, et al., 2000). Some authors argue that this phase in the implementation of the performance 

measurement system often is neglected (Kueng, 2002) and that one of the main obstacles for a 

successful implementation of the performance measurement system identified through case studies 

was based in the computer systems within the organizations (Bourne, et al., 2000). Eccles (1991) 

argues that there are three steps in implementing new non-financial performance measures. The first 

step is to create an information infrastructure that specifies the information needed in order to manage 

the business as well as how the information should be handled. This should be followed by putting the 

technology to support the new infrastructure in place, as well as establish methods for generating the 

performance data. The final part of establishing the information flows is to establish the ownership and 

responsibility of collecting the data, calculating the measures, and analyzing the data that is generated 

(Eccles, 1991). 

The establishment of new systems to support the performance measurement system sometimes 

requires organizations to acquire new knowledge in the processes needed for regular data collection 

and treatment. For regular calculation and reporting, the use of automated data collection and 

calculation procedures is recommended, sometimes even required (Bourne, et al., 2000). Some of the 

identified benefits of having automated systems for data handling are that the risk of data manipulation 

can be decreased (Kueng, 2002), some systems offer automated report generation, and that it can 

facilitate the overview of what data is available (Bourne, et al., 2000). Kueng (2002) even goes as far 

as to equate a performance measurement system with an IT-structure that delivers, compares, and 

communicates data related to organizational performance. By first identifying the performance 

measures that need to be tracked, one can set requirements on the system support and facilitate the 

selection of appropriate system support (Eccles, 1991). A high level of system integration also 

facilitates the data collection and analysis processes since it allows all relevant performance 

measurement data to be gathered without having to access multiple systems and data bases (Kueng, 

2002). 

Apart from using automated data collection routines, there is a need for routines for storing important 

performance data. A recommendation is to keep all performance related data in a central database so 

the data can be accessed by anyone who is in need of the information (Kueng, 2002).  

  



Performance Measurement Systems  Chibuye, L. & Löfgren, E., 2013 

- 25 - 
 

3.2.4 Using a Performance Measurement System 

The purpose of a performance measurement system is to gain a holistic view of all measures and 

perspectives that are crucial in an organization’s aspiration to be effective and efficient. However, if 

the performance measurement system is not communicated in a good and understandable way, there is 

a risk that the benefits of measuring the performance will be reduced. This chapter 3.2.4 will 

encompass both how the reporting should be conducted and how the design and layout of the visual 

presentations should be constructed to aid understanding.  

The performance measurement systems provide information on how the apparent performance of the 

organization is. However, managers can only respond to the data and information they receive and 

thereby crucial factors for success are how the reports are structured, prepared and presented (Hope & 

Player, 2012). According to Tomic and Milic (2013) the data collected and presented by the 

performance measurement system has no meaning unless it is interpreted. Data becomes valuable 

information and actionable knowledge only when meaning has been added (Tomic & Milic, 2013) and 

when context is clearly defined (Hope & Player, 2012). Furthermore, an isolated measure fails to 

provide any adequate information. However, to become meaningful, the measure can be 

complemented by its context, how it has changed over a period of time, and compared with the desired 

outcome (Amber & Roberts, 2007). The analysis of the performance indicators, named business 

analytics by Hope and Player, transforms the performance indicators from “dumb” to “intelligent” and 

instead of just portraying what has happened, the business analytics also provide why it has happened. 

The performance indicators provide detailed data while the analytics provide high-level alerts, i.e. 

information on a particular aspect of performance to find out what is happening and why (Hope & 

Player, 2012). 

The by far most important attribute of a report is its relevance. A report should not only show the 

status of today, but also highlight that some actions need to be taken if a significant variation from the 

trend line is identified. Today many organizations use a lot of different reports just for the sake of 

reporting, however, the only reports that should remain within an organization are those that give real 

insight (Hope & Player, 2012).  

To ensure that a report provides real insight and is useful, many authors have constructed guidelines 

for reporting (Lynch & Cross, 1995; Bauer, et al., 2004; Hope & Player, 2012). According to Hope 

and Player a report should cover five aspects; context, level, trend, analysis, and action, to give 

managers the desired information and evaluation on what is happening and what, if any, actions to 

take (Hope & Player, 2012). A consortium benchmarking, focused on performance measurement, done 

by Leeds University Business School identified some best practices in performance measurement 

reporting. In order for the reporting to serve its purpose as an effective way of communicating, it 

should be fit for audience, open, concise, and accessible. Furthermore, in order to enable reporting that 

is fit for audience and types of measures, clarity is crucial. In addition, the reporting of the results 

needs to reflect the hierarchy and linkages of the measures and also link the results to necessary 

actions (Bauer, et al., 2004). Lynch and Cross (1995) also provide some guidelines for reporting. They 

suggest that reports should (Lynch & Cross, 1995): 

(1) Be designed in a simple and consistent format that all employees can understand. 

(2) Show a balanced profile of performance to avoid mixed performance signals or sub-

optimization. 

(3) Measure and manage performance over time.  
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(4) Include control limits to account for random statistical fluctuation. 

(5) Focus on continuous improvement. 

(6) Show relationship between department and core process. 

To ensure the usefulness of the reporting, all of the above guidelines can be used. Apart from focusing 

on the reporting, different techniques can be used to simplify the performance measurement systems 

such as; hierarchical structuring of reports, clustering of metrics into different perspectives, and merge 

performance metrics into one single number. The fundamental stone in the performance measurement 

system and the reporting is clear communication so that managers can identify today’s performance 

and where and what, if any, actions are needed. Unfortunately, as Lohman et al. highlight, the 

communication between users and reporters is often poor, which causes insufficient readability and 

limited usability (Lohman, et al., 2004). 

The reporting enables managers to get desirable insight and information on the organizations 

performance. However, how the information is presented is vital for clear and effective 

communication. Visualization enables the user to gain understanding more easily (Tomic & Milic, 

2013) and as commonly said, a picture says more than a thousand words. The saying being true, the 

visual message needs to be supported by necessary text in order to communicate the data, information 

and the desired message in a comprehensive way (Few, 2006). As the purpose with presentation and 

visualization is clear communication, a good design starts by asking who will use the results, in what 

way and why (Myatt & Johnson, 2009). According to Few, a classification can be done to address 

these questions, and the requirements in the design and functionality differ depending on the answers. 

The categorization can for example be made according to role; strategic, analytical, or operational, 

type of data; quantitative or non-quantitative, data domain; sales, finance, marketing, manufacturing, 

or human resources, types of measures; key performance indicators or non-performance, span of data; 

enterprise-wide, departmental, or individual, update frequency; monthly, weekly, daily, or hourly, 

interactivity; static display or interactive display (Few, 2006).  

The key information from the analysis of the performance indicators and the reporting need to be 

presented in an adequate way so the information and its intended messages reach the receiver, usually 

the managers, in a clear way. The information that is presented needs to fit on a single page or screen 

so the information can be viewed at a glance and immediately understandable (Few, 2006; Amber & 

Roberts, 2007; Hope & Player, 2012). When visualizing the data, which is usually done by different 

types of graphs, some general guidelines are; simplify as much as possible, show the data and reduce 

the clutter, revise to increase the link to the data, and be honest (Myatt & Johnson, 2009). Graphs are 

commonly used to present data, however, to present various graphs together with other information, 

dashboards are commonly used. According to Few (2006, p. 34), a dashboard is defined as: 

“A dashboard is a visual display of the most important information needed to achieve one 

or more objectives; consolidated and arranged on a single screen so the information can 

be monitored at a glance.” 

The purpose of a dashboard is to efficiently present the key information so the viewer, usually 

managers, can link different pieces of information together at just a glance (Amber & Roberts, 2007), 

extract the correct meaning and respond with necessary actions. The information presented on a 

dashboard is often visually presented but text is also used when needed. It is crucial that the medium 

used for communication is the medium that in the most efficient way communicates the information. 

However, the dashboards are highly graphical since visualization can often comprise more information 
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than text alone. As with the reports, the presentations should provide context to enrich their meaning, 

for examples by comparisons and trend lines (Few, 2006). Both past and future metrics should fit on 

the dashboard since an examination of past performance should inform the consideration and 

evaluation of future plans. However, the focus should be on future performance measurements since 

the aim with measuring performance is to create a real-time and forward-looking organization (Amber 

& Roberts, 2007). 

3.3 Summary of Literature Review 
The literature review has provided insight into the research conducted within the field of servitization 

and strategic downstream moves. The literature has discussed the main drivers, transition strategies, 

and implications of such a downstream move. In general, the drivers and perspectives of the 

downstream literature are homogenous. However, the basic definitions of products and services differ 

slightly in the service-dominant logic literature, but this does not influence how organization are 

affected by the shift in business focus. The review of the literature on downstream moves has provided 

the main differences between traditional manufacturing business models and the new emerging 

service-centric business models. The literature review also provided an overview of the implications 

the service-centric business models have on management and control. 

In addition, the literature review has covered the research field performance management. The review 

of performance management literature has provided criteria for performance measures and 

measurement systems, how to select what to measure, as well as how to implement and use a 

performance measurement system. The literature shows that the basic criteria for performance 

measures do not differ remarkably. The researchers agree on the need for a strong link to strategic 

business objectives, the purpose of using performance measures, and how to communicate the results 

from the system.  

These two research areas have provided insight and knowledge that will be used to understand and 

analyze the case company and to answer the research questions.  
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4 Scania 

In order to provide an understanding of the current state at Scania, chapter 4 is dedicated to give an 

overview of the Scania organization, specifically the group YSRM. In addition, the chapter aims at 

providing an insight to the current MPI-model at Scania, which is the basis of the master thesis.  

4.1 Organization 
Scania CV AB is a wholly owned subsidiary of Scania AB and includes all production, marketing, and 

finance companies within the Scania group. Scania AB is a holding company and has no actual 

operations. Scania CV AB (henceforth Scania) is a global company with service operations in over 

100 countries as well as production units in Europe and Latin America. Scania employs approximately 

38,600 (2012) employees worldwide with around 3,400 employees within the centralized Research 

and Development (R&D) organization in Södertälje, Sweden. Scania’s goal is to provide heavy trucks, 

buses, and engines that provide a high profitability and uptime for the customer throughout the product 

life cycle. All business development within the organization is done following Scania’s core values; 

customer first, respect for the individual, and quality. Scania is currently investing in developing the 

company’s service operations in order to meet changing customer demands and an increasing fleet of 

existing vehicles, as well as the decreasing demand for new vehicles (Scania AB, Annual Report, 

2013).  

The group YSRM is positioned under the Vehicle Definition branch of the R&D organization and the 

main responsibilities are to create maintenance programs and workshop manuals. The group is cross 

functional and consists of technical writers and development engineers and receives information from 

design engineers, illustrators and method engineers. The end users of finished products from YSRM 

are the mechanics in the workshops, the spare parts personnel, the service sales persons, and the 

vehicle owners.
 3
 

Scania has a service network that consists of about 1,600 service workshops globally (Scania AB, 

Annual Report, 2013). Scania-Bilar Sverige was created 1990 and is now a fully owned subsidiary of 

Scania CV and is responsible for the sales and service deliveries on the Swedish market through a 

network of distributors. In Sweden, Scania has around 100 service locations all over Sweden and 

employs about 1,600 people (Scania, 2012). Within Scania’s central organization, the department 

Sales and Services is located in Södertälje and has the global responsibility for developing strategies, 

operations, and control of Scania-owned service and retailer networks through local units. In Sweden, 

the retailer networks are divided into three larger regions which have the local control for the 

workshops and retailers. The department Franchise and Factory Sales centrally at Scania has the 

responsibility for developing standards for the global sales and service networks. The main tasks of the 

groups within Franchise and Factory Sales is to set pricing and marketing strategies for the sales and 

services, as well as to explore new market opportunities for Scania’s sales and services
4
. 

Scania has expressed, through various mediums, that there is an aspiration to keep developing the 

service organization with an overall strong focus on the service business. One of the goals with 

expanding and developing the service organization has been to be able to provide customers with 

transport solutions that enable the customers to have the highest possible profitability (Scania AB, 

Annual Report, 2013). 

                                                      
3
 Presentation of YSRM (internal document, 2012) 

4
 Internal homepage on Scania’s intranet, accessed 24 April, 2013  
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4.2 MPI-Model at Scania 

Our master thesis had the aim to construct a framework for the practical implementation of a 

performance measurement system. The performance measurement system should be based on a 

previously developed MPI-model at Scania. Therefore, it is essential to gain insight into the current 

MPI-model and this chapter 4.2 gives a brief description of the existing model, its measures and 

interrelations. 

4.2.1 General Description 

The MPI- model developed at Scania by Bernspång & Kali (2011) had the aim to result in a model of 

a set of possible measures to evaluate the preventative maintenance programs offered by Scania. The 

MPI- model consists of a set of maintenance performance indicators (MPIs), that form up a system 

that measures the performance of preventative maintenance with respect to the customer’s life cycle 

profit  for heavy trucks (Bernspång & Kali, 2011). 

In order to map what is relevant and of interest when developing the MPIs in the MPI-model, 

Bernspång and Kali used the Maintenance Scorecard (MSC) developed by Ahlmann (2002). The MSC 

is a type of balanced scorecard, with particular respect to the maintenance perspective. As shown in 

figure 4, the MSC consists of four perspectives and the arrows symbolize the relationships between 

them. All the relationships are possible to calculate or measure (Bernspång & Kali, 2011).  

 

 

Figure 4 presents a maintenance scorecard that can be used to identify maintenance performance indicators. It is similar to 

the balanced scorecard but with a particular application to maintenance (Ahlmann, 2002). 
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The basic MSC (figure 4) was then modified by Bernspång and Kali based on their interviews
5
 and 

studies within the hauler industry, which resulted in a new adjusted MSC shown in figure 5. Each 

relationship in the adjusted MSC was then quantified as the basis for the MPIs in the MPI-model.  

 

 

Figure 5 is a maintenance scorecard for the hauler industry used to derive the MPIs used in the MPI-model (Bernspång & 

Kali, 2011). 

The MPIs, quantified from the relationships, were then structured in a MPI-model. In order to provide 

a better overview of the MPI-model, Bernspång and Kali (2011) used a multi-criteria hierarchical 

system. The hierarchical system enables categorization of the MPIs into different levels enabling a 

reporting system aimed at specific groups and overburdening managers with measures and information 

can be avoided. In addition, the MPIs within the model are divided into three categories based on three 

identified main areas that are impacted by maintenance activities from a customer perspective; 

economy, availability, and customer satisfaction, all illustrated in MPI-trees. These categories were 

based on cost allocations derived from a case study done on the hauler industry. The economic and 

availability MPIs are meant to reflect the customer perspective, in this case the hauler, while the 

customer satisfaction MPIs aim at giving the maintenance organization insight into the external 

effectiveness of the preventative maintenance program as perceived by the end customers. Each of the 

MPIs has equations for calculation, displayed in the MPI-trees. The lack of availability of data has led 

to that some of the measures in the MPI-model need to be estimated, while others are available for 

measurement. Bernspång and Kali (2011) also identified the strengths and weaknesses of all the 

individual MPIs, a summary can be found in appendix 3. 

  

                                                      
5
 The interviews refer to twelve interviews with service sales representatives working at different Scania 

workshops, interviews with five haulers, an interview with the hauler industry organization Sveriges 

Åkeriföretag, an interview with the Swedish association for maintenance technology Utek, and 20 Scania CV 

AB employees working with maintenance related issues. 
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4.2.2 The Economic Tree 

The economic tree (figure 6) describes the economic impact of maintenance activities on the 

customer’s profitability. The main MPI in the economic tree, E1, is affected by the cost efficiency of 

maintenance. It is the MPI that is directly linked to the overall objective within the Scania 

maintenance organization to maximize customer’s life cycle profit, and is thus the most important MPI 

in the economic tree. In order to enable greater understanding of the factors influencing the value of 

E1, this MPI has subsequently been broken down by Bernspång & Kali (2011) into further MPIs that 

are perceived to have the most significant impact on E1’s value. In all the MPI trees, arrows have been 

used to illustrate the desired directionality of the value (Bernspång & Kali, 2011). 

 

Figure 6 illustrates the economic tree (Bernspång & Kali, 2011). 

The first breakdown level of E1 consists of the MPIs E2 and E3. E2 is meant to give an indication of 

the distribution of maintenance activities on scheduled and non-scheduled time, as this affects the cost 

impact on the customer. The desire is that E2 has a low value, as the non-realized revenue for the 

customer will be lower if more maintenance activities are done on occasions when the vehicle is not 

intended for use. E3 represents the more tangible part of the maintenance activity, as it reflects the cost 

the customer is debited for a maintenance occasion.  

The next level, with measures E4-E6, aims to describe the different cost components of maintenance. 

In addition to the desire to lower overall maintenance costs, there is an aim within Scania’s 

maintenance organization to lower the amount of emergency repairs, or even eliminate them 

completely with an effective preventative maintenance program. Therefore, the value of the measure 

E4 is desired to be low in favor of a higher value on E5. 

The two final breakdown levels, with the measures E7-E9, refer to the work done in the workshops 

during, and in between, the maintenance occasions that can lead to a higher share of maintenance costs 

being relayed to cost related to preventative maintenance work. These measures also include 

information about personnel training and number of critical components checked at each preventative 

maintenance occasion.  
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4.2.3 The Availability Tree 

The availability tree (figure 7) consists of MPIs concerning the uptime and availability of the 

customer’s vehicles. The link between the economic and the availability tree is that by reducing the 

amount of downtime a customer has, one can also reduce the costs associated with non realized 

revenue (profit lost due to downtime). A difference to be observed between the economic and the 

availability tree, even though the measures may seem similar, is that the MPIs in the availability tree 

are based on time rather than cost. The aim of the MPIs in the availability tree is to enable planning of 

the preventative maintenance occasions to minimize the unplanned maintenance, and thus also 

lowering the total amount of downtime a customer has (Bernspång & Kali, 2011). 

 

Figure 7 illustrates the availability tree (Bernspång & Kali, 2011). 

Bernspång and Kali (2011) highlight the fact that not all maintenance time is downtime as downtime is 

only induced when the maintenance activity occurs during planned operating. The breakdown 

reasoning in the availability tree is the same as the applied reasoning in the economic tree where each 

MPI is broken down into causal MPIs. 

In contrast to the economic tree, this tree has two (instead of one) primary MPIs at the top. The reason 

for this is that the two indicators complement each other and eliminate the drawbacks of each 

individual MPI. At the top level of the tree, the measures A1.1 and A1.2 can be found. They aim at 

reflecting the amount of time the vehicle is available for value creating activities. The two measures 

are meant to reflect the effectiveness and efficiency of the maintenance program and are subsequently 

broken down to a new level of measures containing A2, A7, and A10. This level is meant to reflect the 

factors that can influence the availability and downtime of the vehicle, namely the number of 

occasions and intervals of the maintenance activities, the amount of time spent on maintenance, and 

possible delays in the planned preventative maintenance activities. 

The measures A2 and A7 are broken down further to reflect the share of maintenance time spent on 

each type of maintenance activity. The reason for this is because the different types of maintenance 

activities have very different effects on the total cost of maintenance, where planned repairs and 

preventative maintenance in theory, if planned correctly, have a smaller impact on the availability of 

the vehicle. Another reason for this breakdown is to avoid that the stretching of maintenance intervals 

leads to more emergency breakdowns and other operational disruptions (Bernspång & Kali, 2011). 
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4.2.4 The Customer Satisfaction Tree 

The third, and final, set of MPIs consists of the measures that are linked to customer satisfaction. 

Bernspång and Kali (2011) defined three MPIs to be used to measure customer satisfaction, presented 

in figure 8.  

 

Figure 8 illustrates the customer satisfaction tree (Bernspång & Kali, 2011). 

The most vital MPI in this tree is C1, the maintenance contract quota, which gives a share of vehicles 

with a maintenance contract. Below this MPI lie C2 and C3; PM contract renewal rate and customer 

satisfaction rate respectively. The focus here is to validate whether the service products offered in the 

workshops were attractive to the customer, in this case the studied hauler segment, or not. 

4.2.5 Interrelations between the Trees 

The MPIs described in the previous sections have been clearly linked and those links are displayed in 

the trees. However, Bernspång and Kali (2011) identified other links that were not as clearly 

displayed. The MPIs that are calculated in the availability tree can easily be transformed into cost 

related MPIs as in the economic tree, and vice versa. The close relation between the two trees also 

means that changes in the MPIs higher up in the availability tree will likely induce a change in the 

MPIs in the economic tree, influences in the other direction also holds true. As a consequence the 

overall assessment of changes in one of the trees needs to coincide with positive changes in the other 

tree in order to indicate a true positive change. The implications of these interrelationships is that the 

MPI trees need to be viewed as a performance measurement system, and conclusions cannot be drawn 

by viewing and evaluating changes in a single indicator, or even in a select group of MPIs (Bernspång 

& Kali, 2011). 

4.2.6 Limitations of the MPI-Model 

Bernspång and Kali (2011) tested their MPI-model on a fictive case. The test showed that within the 

developed model, some of the most crucial measures were the measures that also were the most 

difficult to measure and attain. The terms uptime and downtime are difficult to measure accurately due 

to their close link to planned operating time, which has been defined by Bernspång and Kali as the 

time the hauler wishes to use the vehicle. Bernspång & Kali (2011) argued that the subjectivity of this 

measure makes it difficult to attain with a high degree of accuracy. Another aspect lifted by the 

Bernspång & Kali was the fact that much of the required data is not recorded by Scania at this point in 

time, or the data is not gathered in the form required by the model. The model developed was tested on 

a sample of different vehicles with different requirements on availability and maintenance costs 

(Bernspång & Kali, 2011). 
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5 Results and Discussion 

This chapter presents the results from the evaluation of the existing MPI-model at Scania. The findings 

from the interviews, both pre-study and semi-structured, are presented and discussed, along with the 

results from the workshop visits. These results provide an overview of the current information flows 

and responsibilities within the maintenance context at Scania. 

The evaluation of the existing MPI-model resulted in a new performance measurement system that 

aims at tracking the effects of changes made in the preventative maintenance program. Since the 

purpose of the master thesis was to research the requirements for the implementation of a performance 

measurement system, the context is of great importance. The aim of the mapping of the maintenance 

organization, both through interviews and workshop visits, was to gain insight into several different 

aspects of the maintenance services. Firstly, the mapping provided an overview of how the control of 

the maintenance service development could be implemented at Scania. Secondly, it provided an 

overview of the current limitations for an implementation of a performance measurement system. 

Lastly, the mapping gave insight into how one could disseminate the results from the performance 

measurement system to the groups and persons involved in both the development and delivery of 

maintenance services. 

5.1 Evaluation of Existing MPI-Model 
In order to design a performance measurement system that can be used as a tool to track effects of 

changes made in the maintenance service offering YSRM creates at Scania, an evaluation of the 

existing MPI-model was performed. As presented in chapter 3, Neely et al. (1995) suggest an 

evaluation on three levels; individual measures, measurement system, and the measurement system in 

its context. In chapter 5.1, an evaluation on the first two levels are presented. Moreover, the evaluation 

frameworks developed for these two levels are presented.  

5.1.1 Evaluation Framework for Individual Performance Measures 

The framework for evaluating the individual performance measures was based on both the 

Performance Measurement Record Sheet compiled by Neely et al. (1997, 2000) as well as the tests 

presented by Kennerley and Neely (2003). These frameworks are mainly proposed to be used for the 

creation of new performance measures. However, the criteria defined by these authors can be applied 

in an evaluation process, as the criteria need to hold true for established measures as well as for newly 

developed measures. Therefore, the chosen frameworks, have been revised to be used in the evaluation 

of existing measures. The revision of the frameworks resulted in a sequence diagram that was used to 

evaluate each measure in a structured and comprehensive way. The full sequence diagram can be 

found in appendix 4. The criteria for each step in the sequence diagram are presented in table 3. 

Table 3 summarizes the criteria for each step in the sequence diagram for the evaluation of the individual measures. 

Step Criteria 1 Criteria 2 Criteria 3 Criteria 4 

1: Is the title clear and 

understandable? 

Name should reflect 

what is being measured 

N/A N/A N/A 

2: Is the purpose of the 

measure clearly stated? 

Explicitly described N/A N/A N/A 

3: Is measure linked to 

a business objective? 

Directly or indirectly 

linked to a business 

objective 

N/A N/A N/A 

4: Does it measure 

what it is supposed to 

measure? 

What is being 

measured reflects the 

purpose of the measure 

What is being 

measured reflects 

something different 

from the purpose 

N/A N/A 
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5: Has a reference 

value been set? 

A value set at a certain 

point in time to 

measure performance 

against 

N/A N/A N/A 

6: Has a target been set 

for measure? 

A value set for desired 

performance 

N/A N/A N/A 

7: Is the formula for 

calculation defined 

with units for 

input/output? 

There is a formula for 

calculation with 

defined input and 

output with units 

N/A N/A N/A 

8: Is the source of raw 

data defined? 

It is clear where the 

input data can be found 

There is a source 

where the raw data 

can be found 

There is an 

estimation that 

provides an 

acceptable accuracy 

for the model* 

There is an 

equivalent formula 

that reflects the 

purpose of the 

measure 

9: Is the measurement 

consistent? 

The measurement is 

consistent independent 

of measuring occasion 

or person conducting 

measurement 

There is an 

identifiable source of 

inconsistency 

N/A N/A 

10: Is there a 

possibility for 

ambiguous 

interpretation? 

The meaning of the 

result is not clear 

The factor that causes 

ambiguity can be 

traced 

Calculation can be 

clarified to avoid 

ambiguity 

N/A 

11: Is frequency of 

measurement defined? 

A set interval for data 

collection 

N/A N/A N/A 

12: Is it clear who 

collects the data? 

A person/unit 

responsible for 

collecting data has 

been appointed 

N/A N/A N/A 

13: Can/will data be 

acted on? 

The causal effects 

influencing measure 

can be controlled and 

acted on 

The measure influence 

the business 

performance towards 

business objective 

N/A N/A 

14: Can data be 

analyzed soon enough 

to be acted on? 

The process of analysis 

is at least as fast as the 

required response time 

N/A N/A N/A 

15: Is it worth the cost 

of allocating and 

analyzing the data? 

The benefit (revenue, 

brand et cetera) is 

larger than the 

financial cost of 

allocating and utilizing 

measure 

Equivalent output can 

be found 

using/collecting/analy

zing other data source 

No managerial 

action possible 

without this 

measure 

N/A 

16: Has the person 

responsible for acting 

on data been 

appointed? 

The person responsible 

for managerial action 

has been appointed 

N/A N/A N/A 

17: Does the measure 

encourage undesirable 

behavior? 

Optimization based on 

this measure can have a 

damaging impact on 

overall business 

performance 

Equivalent output can 

be found using other 

measure(s) 

N/A N/A 

18: Has managerial 

action been defined? 

It is defined what to do 

if value of the measure 

changes  

N/A N/A N/A 

* The provided accuracy can be evaluated using a sensitivity analysis 

The first step in the evaluation of the existing MPI-model was conducted by identifying the strategic 

objectives that are at the base of the measures. The objective of increasing life cycle profit had been 

identified when the previous MPI-model was developed, and was then, similar to Parmenter’s 

framework (2010), broken down into two critical success factors; increasing vehicle availability and 

decreasing life cycle cost for the customer.  During the evaluation process it was assessed if each 

measure was a good indication of any of these critical success factors. When each measure had been 
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evaluated, the remaining system of measures was evaluated against its link to the two critical success 

factors.  

5.1.2 Individual Measure Evaluation 

The evaluation performed on the existing MPI-model, in accordance with the sequence diagram for the 

individual measures described in previous section, resulted in a modified set of measures. In chapter 

5.1.2 the results are presented with the new and revised measures and a description of the major 

adjustments and changes made. 

In the evaluation of the existing MPI-model, we have chosen to refer to the MPIs simply as measures 

and not categorize them in KPI, KRI, PI, and RI since it does not appear to be of any relevance for the 

evaluation process. The evaluation of the individual measures in the existing MPI-model at Scania 

resulted in a new set of measures, summarized in table 4. A more thorough description of each 

individual measure, including their purpose, input data, formula for calculation, and proposed 

managerial actions, can be found in appendix 5. 

Table 4 presents a summary of the individual measures. 

Name Purpose Formula for calculation Old name 

Value Loss 

per Uptime 

To reflect the loss of value of 

each uptime hour due to 

maintenance 

Total maintenance cost + value of non-realized revenue 

Uptime 

E1 

Non-Realized 

Revenue 

Ratio 

To reflect what share of the 

total costs is due to reduced 

customer earning ability 

Value of non-realized revenue 

Total maintenance cost [SEK] + value of non-realized revenue 

E2 

Maintenance 

Cost per 

Uptime 

To reflect if maintenance is 

done in a cost efficient 

manner 

Total maintenance cost 

Uptime 

E3 

Preventative 

Maintenance 

Cost Ratio 

To reflect the effectiveness of 

preventative maintenance 

program 

Total preventative maintenance cost 

Total maintenance cost 

E5 

Repair Cost 

Ratio 

To reflect the effectiveness of 

the preventative maintenance 

program 

Total emergency repair cost 

Total planned repair cost 

E4, E6 

Repair Work 

Order Ratio 

To reflect the effectiveness of 

the preventative maintenance 

work 

Repair work orders from preventative maintenance 

Total repair work orders 

E7 

Availability To reflect the availability a 

customer has on his/her 

vehicles 

Uptime 

Planned operating time 

A1.2 

Uptime per 

Maintenance 

Hour 

To reflect the effectiveness 

and efficiency of the 

preventative maintenance 

program 

Uptime 

Total Maintenance time 

A2 

Preventative 

Maintenance 

Time Ratio 

To reflect the effectiveness of 

the preventative maintenance 

program 

Preventative maintenance time 

Total maintenance time 

A4 

Emergency 

Repair Time 

Ratio 

To reflect the effectiveness of 

the preventative maintenance 

program 

Total emergency repair time 

Total planned repair time 

A3, A5 

Uptime per 

Maintenance 

Occasion 

To reflect the available 

uptime between maintenance 

occasions 

Uptime 

Maintenance occasions 

A7 

Uptime per 

Preventative 

Maintenance 

Occasion 

To reflect the available 

uptime between preventative 

maintenance occasions 

Uptime 

Preventative maintenance occasions 

A8 

Mean Time to 

Failure 

To reflect the reliability of 

the vehicle 

 

 

 

A9 
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As seen in table 4, the majority of the measures have only been slightly altered. Some of the old 

measures have been discarded and/or replaced with new measures. The names of all the old measures 

have been modified and input data has been defined, as well as the managerial action for changes in 

the results from the measurement presented in appendix 5. In addition to these changes, some of the 

methods and formulas for calculation have been modified to eliminate inherent ambiguity in the 

interpretation of the measures. In addition to the revision of the measures, YSRM has been stated as 

the only entity responsible for acting on, and interpreting, the measures. 

5.1.3 Major Measure Modifications 

The purpose of the old measures E4 and E6 is to show the effectiveness of the preventative 

maintenance program by showing the cost distribution of emergency repairs and planned repairs. 

When evaluating both measures, E6 failed to fulfill the criteria for step 10, “Is there a possibility for 

ambiguous interpretation?”. The reason for the ambiguous interpretation was that there was no way to 

determine the desired directionality of the measure, this also created difficulties in setting a target 

value for E6. Following this, an alternative way to illustrate the purpose of both E4 and E6 was to 

combine the two and develop a new measure, Repair Cost Ratio presented in table 5. This new 

measure also illustrates the cost distribution but eliminates the bi-directionality of E6.  

Table 5 describes the new measure Repair Cost Ratio. 

Previous name: E4,E6 

New name: Repair Cost Ratio 

Purpose: To reflect the effectiveness of the preventative maintenance program 

Description: 

Reflects what share of the repair cost is due to emergency repair activities 

by looking at the ratio between emergency repair costs and planned repair 

costs generated through preventative maintenance program. An effective 

preventative maintenance program will lead to a decrease in this measure. 

Business objective: Linked to life cycle profit 

Formula for calculation 

(with units): 

Total emergency repair cost [SEK] 

Total planned repair cost [SEK] 

Unit for output data: Unit less 

Input data: 

1) Total emergency repair cost = workshop repair cost + emergency 

assistance fee + towing fee + replacement vehicle fee 

2) Total planned repair cost = workshop repair costs associated with 

planned repair occasion 

Source of raw data: 
1) Invoice records from workshop, Scania assistance, and contractor 

2) Workshop invoice 

Measuring frequency: At every maintenance occasion 

Reference value: Reference should be set at first measuring point 

Target value: 0 

Who collects data: Invoicing personnel 

Who acts on data: Preventative Maintenance Development 

Action required: Re-evaluate maintenance program intervals and content 

A3 and A5 aimed at illustrating the distribution of repair activities from a time perspective. A3 failed 

on the criteria for step 17, “Does the measure encourage undesirable behavior?”. The measure is 

desired to have a low value. However, the target value can be achieved by sub-optimizing the planned 

repair occasion, for example by increasing waiting time. The effect could be reduced by displaying a 

relation that considers both desired and undesired behavior, for example by displaying the emergency 

repair time together with the ratio. When evaluating A5, the measure failed on the criteria for step 10 

in the same way as E6. From this an alternative way to overcome the failings of both A3 and A5 was 

found. By combining the two, a new measure Emergency Repair Time Ratio (table 6) was developed 
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that eliminates the problems discovered with A5. However, this does not completely eliminate the risk 

for sub-optimization previously found with A3. This can be eliminated by displaying the ratio along 

with the total repair time. 

Table 6 describes the new measure Emergency Repair Time Ratio. 

Previous name: A3,A5 

New name: Emergency Repair Time Ratio* 

Purpose: To reflect the effectiveness of the preventative maintenance program 

Description: 

The measure shows the time ratio between emergency repairs and planned 

repairs. An effective preventative maintenance program aims at preventing 

critical breakdowns thus lowering the amount of time spent on emergency 

repairs. 

Business objective: Linked to life cycle cost 

Formula for calculation 

(with units): 

Total emergency repair time [h] 

Total planned repair time [h] 

Unit for output data: Unit less 

Input data: 

1) Total emergency repair time = time from breakdown until vehicle is back 

on road (not including breakdowns due to accidents) 

2) Total planned repair time = All the time associated with a planned repair 

occasion, including transportation time and waiting time 

Source of raw data: 
1) Information from customer 

2) Workshop invoice and information from customer 

Measuring frequency: At every repair occasion 

Reference value: Reference should be set at first measuring point 

Target value: 0 

Who collects data: Indoor service sales person 

Who acts on data: Preventative Maintenance Development 

Action required: Revise preventative maintenance program intervals and content 

* This measure should be displayed together with total repair time (emergency repair time + planned repair 

time). 

5.1.4 Major Actions Taken 

In order to aid understanding and enable practical applicability, minor changes and clarifications have 

been done for all the old measures as previously described. However, some of the measures required 

more substantial actions. Common for these measures was that they failed on step 17, “Does the 

measure encourage undesirable behavior?” in the evaluation process. These measures were not 

revised but instead there was a need to display the relations between desired and undesired behavior, 

which was one of the requirements set in our evaluation framework. 

The measure E5 failed on step 17 since it did not consider the total maintenance cost, and thus 

optimization toward the set target value could lead to increased total cost for customer while at the 

same time showing positive results. The risk of undesirable behavior linked to E5 can be alleviated by 

displaying the components of the measure, i.e. preventative maintenance cost and total maintenance 

cost, together with the ratio.  

Both A8 and A9 fail to give a correct estimation of the actual uptime a customer gets between 

maintenance activities. An increase in A8 is only beneficial if it does not lead to a decrease in A9, and 

vice versa. To avoid this sub-optimization, the measures need to be displayed together to find an 

optimal maintenance interval for each customer. 
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5.1.5 Discarded Measures 

The purpose of the evaluation of the old measures was to create a set of relevant, useful measures that 

support the work toward the business objective to increase the customer’s life cycle profit. Some of 

the old measure did not fulfill this purpose and were therefore discarded according to actions defined 

in the evaluation framework. 

E8 and E9 both failed on fulfilling the criteria for step 13, “Can/will data be acted on?”, since the 

factors influencing the measures are beyond the control of YSRM. Furthermore, a discussion can be 

held on whether these measures are linked to the business objective or not. There could be some 

economical benefits for the customer due to training of preventative maintenance personnel or regular 

inspection of frequent sources of breakdowns. However, the amount of time spent on these activities 

does not give an adequate indication of the actual effects on customer’s life cycle profit. The measures 

E8 and E9 have been discarded and their purpose has been transferred to the managerial actions 

proposed for Repair Work Order Ratio.  

The measure A1.1 failed to fulfill the criteria for step 13, “Can/will data be acted on?”, since it is an 

absolute number and no actions can be defined based on it. The measure is not crucial for the 

measuring process since it can be calculated using A1.2 and there is no need for both A1.1 and A1.2. 

Therefore, the measure A1.1 has been discarded. 

The measure A6 failed to fulfill the criteria for step 13, “Can/will data be acted on?”, as YSRM 

cannot act on or influence the ratio of condition based maintenance
6
. Therefore, A6 has been 

discarded. The measure A10 also failed to fulfill the criteria for step 13, since the measure’s outcome 

is influenced by how well the customer meets their preventative maintenance appointments. Therefore, 

YSRM cannot influence A10 and the measure has been discarded.  

The existing MPI-model includes three measures; C1, C2, and C3, that are linked to customer 

satisfaction. These measures aim at measuring the external efficiency of the preventative maintenance 

program. The measures are clearly linked to one of Scania’s core values, “Customer First”, however, 

these measures do not link to the business objective of increasing the customer’s life cycle profit 

which is the main objective for YSRM. Therefore, these measures have been discarded. Furthermore, 

the group YSRM has no direct contact with the end customer, which makes it difficult for the group to 

get qualitative and quantitative data on the customer’s point of view as well as limited possibilities to 

act on the data. In order to get useful information about the customer’s business, it would be advised 

that a more comprehensive information gathering is done, and that the subsequent measurement of 

customer satisfaction should be based on information provided from, for example, a customer survey.  

  

                                                      
6
 Decision based on information provided by our supervisor at the group YSRM at Scania 
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5.1.6 Evaluation Framework for Performance Measurement Systems 

The framework for evaluating the system of measures was based on the breakdown process from 

business objectives to individual measures created by Parmenter (2010). In addition, Neely et. al. 

(2007) provided a foundation for common attributes in balanced performance measurement systems 

which were used to construct a sequence diagram for a methodical evaluation of the set of 

performance measures, presented in appendix 6. A prerequisite we have set for conducting the system 

evaluation is that each of the individual measures has been evaluated according to the sequence 

diagram for the individual measure evaluation (appendix 4). For each of the steps in the sequence 

diagram, criteria were defined to facilitate the evaluation seen in table 7. 

Table 7 summarizes the criteria for each step in the sequence diagram for the evaluation of a performance measurement 

system. 

Step Criteria 1 Criteria 2 Criteria 3 

1: Have the individual 

measures been evaluated? 

Each of the individual 

measures in the system 

have been evaluated 

according to the sequence 

diagram for individual 

measures 

N/A N/A 

2: Are all critical success 

factors linked to the 

business objective 

identified? 

The business objectives 

have been broken down 

into critical success 

factors 

N/A N/A 

3: Are all critical success 

factors covered by the 

system? 

All factors influencing the 

success of the business 

objective have been 

covered by the system 

N/A N/A 

4: Is the system logically 

structured? 

The measurement system 

is structured in a way that 

facilitates understanding 

of system and relations 

between measures 

N/A N/A 

5: Are interrelations 

within the system clear? 

The interrelations are 

illustrated or stated in a 

clear way 

There are influential 

factors within the system 

 

6: Do the measures within 

the system provide a clear 

picture of status? 

The measures within the 

system together create a 

picture of the current 

status 

N/A N/A 

7: Is the system aligned 

with current management 

techniques? 

The system can be 

implemented and used in 

the current management 

procedure 

There are management 

techniques being used 

within the business unit 

The management 

techniques are for the 

purpose of measuring, 

reporting, and controlling 

 

5.1.7 System Evaluation 

After the evaluation of the individual measures, an evaluation was conducted on the set of measure 

with the aim to create a performance measurement system. Our task was to create a performance 

measurement system with respect to the business objective to increase the customer’s life cycle profit. 

Increased life cycle profit can be achieved either by increasing the life cycle revenue for the customer 

or by decreasing the customer’s life cycle cost.  

The new performance measurement system developed is aimed at aiding YSRM in their work. The 

only parameters linked to the business objective that can be influenced by YSRM are the costs and 

time losses due to maintenance activities. Therefore, the critical success factors for reaching the 
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business objective are high availability and low costs related to maintenance activities. These business 

objectives and identified critical success factors were the starting point for the evaluation the old MPI-

model. These success factors were not identified by us but refer to the factors stipulated in the 

previous work that lead to the development of the existing MPI-model.  

The evaluation of the system of measures was conducted using the seven step sequence diagram for 

system evaluation (appendix 6). The evaluation resulted in a new performance measurement system 

shown in figure 9. To illustrate the interrelations between the measures, a tree structure has been used. 

The measures found in the lower levels in the tree influence the connected measures above. To 

illustrate the desired directionality of each measure, an arrow has been placed beside it. If the measure 

is desired to increase in value, it is illustrated by ↑ and if a decrease is desired, it is illustrated by ↓.  

 

Figure 9 presents the results from the evaluation processes with the new performance measurement system. The arrows 

indicate the desired direction of the MPI (Chibuye & Löfgren, 2013). 

A major difference between our new performance measurement system (figure 9) and the previous 

MPI-model is the link between the MPI tree structures and the overall business objectives. The 

purpose of the linkage is the need to show interrelationships between all the measures in the system. 

This has been illustrated using dotted lines linking the trees to life cycle profit. The previous MPI-

model discussed the linkages and the need to observe both the economic and availability tree in order 

to interpret the performance of the maintenance program in a correct way. However, there was a need 

to illustrate the linkages in a clearer and more understandable manner. Each measure is linked to one 

of the two sub business objectives. 

The evaluations have resulted in a new performance measurement system with measures that are 

linked to the customer’s life cycle profit. Even though the set of measures and the system fulfill the 

criteria for effective and efficient measurement, as stated in the literature, it cannot be implemented at 

this stage. The findings show that the lack of insight into the maintenance processes and what data is 
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available are barriers to implementation. Therefore, the following chapter 5.2 will address the 

maintenance service context at Scania in which the system will be used, as well as provide an 

overview of the current perceptions of the new focus on services. 

5.2 Scania’s Maintenance Service Operations 

As highlighted in the theoretical framework, the context in which the performance measurement 

system is to be used is of great importance. The third level of evaluation, as suggested by Neely et al. 

(1995), requires an understanding of the environment where the system will be used. The unstructured 

interviews that were held in the beginning of the study gave interesting insight into why there was a 

perceived need for a performance measurement system to be used in the development of preventative 

maintenance programs. The interviews also gave indication of the underlying strategic objectives that 

has spurred the need for management and control.  

Several of the interviewees discussed why there is a need for a greater focus on preventative 

maintenance programs, and the management and control of the development of these: 

“The vision for Scania Sales and Services is a ‘Vision Zero’ where the customer has no 

unplanned stops and avoids downtime. We are supposed to guarantee 100 % uptime and 

provide the customer with the optimal maintenance occasion.” 

“The customer should only need to worry about their own operation;, Scania should take 

care of the rest. That way, we can become a real ‘Solutions Provider’.” 

“The most important part of the maintenance deal is to provide the workshops with the 

tools and systems they need to take care of the customer.” 

Other interviewees stated different reasons for the increased focus on the preventative maintenance 

development process: 

“The change management has primarily been driven by emission legislations and other 

legislation. One exception is in the urban bus segment. They have been very good at 

setting requirements on Scania as a service provider. The same shift is becoming more 

common on the heavy vehicle segment. Changes in the competitiveness on the market 

have caused an increased interest in life cycle profit and uptime among these customers. 

Prestige and image have diminished in importance.” 

“The customers that are under the highest competitive pressure are setting higher 

requirements and drive change in Scania.” 

“The customer does not want to have to care; they just want everything to work.” 

Some interviewees, who in different ways had experience in measurement and control, gave some 

input on what they think is important when using measurement as a management tool and their 

experience with these: 

“The measurement should provide something for the user. It should give input to work 

methods that can help you reach the corporate objectives. Continuous feedback is needed 

for the manageability of the system.” 

”There are currently no uniform standards for reporting [at Scania]. Today, there is a lot 

of manual data gathering.” 
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Finally, the interviews indicated that there is a need for a greater understanding of the customers, their 

businesses, and their needs in order to provide better service-product combinations: 

”It is more important to view the customer with respect to their operational layout, rather 

than to view the product type.” 

“One of the complications is the use of haulers [by the big customers]. This makes it 

difficult to know what the end customer actually wants.” 

The interviews showed that there are both internal and external forces driving the desire to change 

Scania’s business model and to get closer to the customer. It seems as if Scania has a desire to get a 

better understanding of their end customer’s business and to provide better products and support to 

their customers.  The first impression is that there was a consensus on the objectives of extending the 

value chain. But, in order to understand how the performance measurement system could be used in 

this pursuit, it was important to further investigate the drivers and possible barriers to the 

implementation of it. During the initial interviews, we also got the impression that there were no 

uniform reporting and measuring practices in place in the maintenance service development and 

delivery. The findings from the interviews showed that the measurement procedures within production 

are well developed at Scania and some have been transferred into the R&D groups through the work 

with R&D Factory, and within the market organizations with the introduction of Scania Retail 

Systems. The introduction of these has also influenced the management practices with the daily 

morning meetings and the use key performance indicators on the work processes. However, it seems 

as if it has been difficult to establish solid measurement procedures for the maintenance service 

outputs.  

The literature on performance management stresses the importance of having clear and well 

communicated strategic objectives, as well as having these objectives operationalized for each 

department involved in achieving them. Therefore, it is important to ascertain the dissemination of the 

objectives and the perceptions of the meaning of these in the departments that are a part of the 

preventative maintenance development and delivery processes. The processes will be described in the 

next chapters 5.2.1 and 5.2.2, along with a brief discussion of the meaning and implications of these 

results. 

5.2.1 Scania’s Move towards Solutions Provision 

As presented in the theoretical framework, and discussed by many researchers, more and more 

manufacturing companies are looking to service provision as a way to extend and/or move their value 

chain further downstream  (Vandermerwe & Rada, 1988; Davies, 2003; Oliva & Kallenberg, 2003; 

Gebauer, 2007; Baines, et al., 2009). With the literature as a base, together with Scania’s strategic 

focus to strengthen the life cycle profitability of their products (Scania AB, Annual Report, 2012), a 

part of the semi-structured interviews was concerned with the main drivers, complications and 

implications of this new way of viewing preventative maintenance services. The interviewees were 

asked in their capacity as a part of the development and delivery processes. However, many of the 

interviewees have a history in other areas of the Scania organization, and were asked to use all of their 

experiences when answering the questions. 

Drivers  

Regarding the question on what the interviewees perceived as the main drivers for the new focus on 

after-market services, many of the interviewees responded that the after-market is an only partially 

tapped source of revenue: 
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“Earning money. One has realized that there is big business left after the product has 

been sold. In summary, one wants to make money.” 

“In comparison with the actual vehicle sales, we make a lot of money on services. The 

sale of vehicles isn’t very profitable, and the profitability will decrease further as China 

and Asia grow stronger. They will be able to push the prices since they will be able to 

produce an equal product, at a lower price. This is why we need to tie the customer closer 

by providing complete solutions.” 

Some of the interviewees took an even wider perspective on the driving forces and the need for this 

shift in strategic focus: 

“Making money is without a doubt one factor but I also think that the outside world has 

changed. As we are moving to more and more complex products, it is more difficult for 

the customer to be outstanding both on maintenance and in their own core business. I 

think the competition is forcing this process.” 

“I am convinced that it is a matter of survival. […]There are many manufacturers of 

heavy vehicles that make good heavy vehicles. Look at Mercedes, MAN, Scania, or Volvo, 

they all make world class trucks. […]The customers are more and more concerned with 

the total cost of ownership; they don’t care as much about what kind of truck the driver is 

most comfortable in. We need to ensure that we can make money over the whole life cycle 

of the truck, there is no other way.” 

Other external drivers stated in the interviews were changes in the customer’s demands. One 

interviewee explicitly stated: 

“The customer wants to move goods from point A to B, and doesn’t want to be concerned 

with when or how to maintain his vehicle. He just wants things to work.” 

Apart from being a necessity for survival, the lock-in effects and competitiveness of offering superior 

services was also an area discussed by the interviewees as important driving factors: 

“Providing services offers the opportunity to integrate closer to the customers business. 

You get a stronger hold of the customers. If they only buy a vehicle, they could get that 

from anybody. But if they buy driver training, service contracts, and financial 

management services, we have gotten closer to their business model, so to speak. This 

makes it more difficult for them to just change suppliers, to for example Mercedes, 

because they already have multiple services from Scania. This makes them less allured to 

change. This makes them more loyal to the brand.” 

“There are several drivers. One classic thing is that the vehicles are becoming more and 

more alike. This means that we need to differentiate ourselves to be attractive. And on the 

repair and maintenance side we are approached by a tougher competitive climate. This 

means that we need to develop more complex solutions.” 

The drivers stated by the interviewees strongly correlate with those cited in the servitization literature, 

both in the internal and external drivers. The responses regarding the drivers were very homogenous. 

All the interview subjects named earning capabilities in the after-market as one of the main drivers. 

Along with the views on the changing competitive pressure, both on Scania and its customers, there 

was a consensus that the after-market needs to be exploited. The coherence shows that the overall 
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vision and objectives of providing solutions has been well communicated to the departments involved 

in the delivery and development process. Among the interviewees, there was a common understanding 

of the importance of capturing value throughout the vehicle’s life cycle.  

Expectations 

Apart from exploring the perceived drivers for expanding into more complex service solutions, it was 

also of interest to address what expectations the interviewees had on such an expansion. The objective 

was to gain insight into what the overall attitude was to the expansion, and also reflect the extent to 

which the strategy has been disseminated and received within the different groups.  

“It depends on who you ask. Actually there are a lot of different expectations within the 

organization. Of course, the person that has driven this forward and has talked the most 

about becoming a solutions provider is our CEO. The expectation in the long term is to 

increase the revenue. If we do this, we will succeed, if we don’t we will perish. If we work 

with this, we can learn about our customers and in turn create better products. 

Fundamentally, it is about earning capacity.” 

Even though the views differed, many of the interviewees stated that the expected effects are to sustain 

competitiveness and remain a strong brand: 

“We have a strong brand, and it is important for us to be receptive to the customer’s 

demands in order to stay strong as a brand.” 

“To keep our market share, or in reality, in order to grow. The expectation is to come up 

with offers that are better than our competitor’s. Today’s products are very similar, so we 

need to find new ways to differentiate ourselves. I strongly believe in the importance of 

knowing your customers, selling more than just something on 4 wheels.” 

 “In order to keep our market share and have some growth, we have to become a solution 

provider. And a side effect of this is that we will earn a lot of money on this [service 

provision]. By selling services, we will make more money and keep our customers. It’s 

ingenious!” 

 “Hopefully, we will make money from after-market sales. And the customers will turn to 

Scania for complete solutions. […] To provide a product that functions for the full life 

cycle, and that the customer makes the most amount of money over the full life cycle.” 

 “The effect is that we can continue to grow and remain top ten in the world. We are 

currently one of the smallest companies on the market. In order to afford to stay on the 

market and keep up with the development, we need to make more money.” 

The perceived expectations ranged from strengthening the bond with the customers to ensure a 

stronger market position. The responses showed that apart from communicating the overall strategic 

objectives and the vision of providing service solutions, the expectations on the strategic shift were 

very high. There is a desire to sustain a position as a market leader and have continued growth. A 

successful performance management process can aid in reaching strategic objectives. Therefore, it is 

important to have a continuous feedback on the current state as well as indication of future 

performance. The starting point in creating a successful performance management process is 

establishing and communicating goals and expectations. Based on our findings, we believe that the 

current strategies and goals have been well communicated and interpreted by the groups involved in 
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the maintenance development processes. Furthermore, the common perception provides a good 

platform for performance measurement and management toward becoming a solutions provider. 

Maturity 

One question asked to the interviewees was concerned with how long they had experienced a change 

in the strategic focus within Scania. The question was of a subjective nature in order to get an 

indication of how long the servitization strategy and rhetoric has influenced the daily work.  

Some of the interview subjects responded that the strategic shift has been in progress for many years. 

However, the recent economic dip in 2009 has been perceived to have accelerated the strategic shift. 

Even though the orders of new vehicles dropped significantly during this period, Scania had positive 

numbers in the income statements for this period, mainly due to the after-market sales. 

“I don’t know the exact time frame. However, I think that the last economic crisis was a 

real wake-up call due to the fact that we sold almost no new vehicles but still made money 

thanks to the after-market sales. We sold no new trucks or buses, but the maintenance of 

the old vehicles still earned us money. I think this was a sort of blow torch, and this 

[after-market services] gained much greater focus. Around this time, the then sitting CEO 

wrote a declaration of intent that highlighted the importance of this [after-market 

services].”  

“The concept of managing the whole vehicle has been discussed on a meaningful level for 

about 10 years. But the real service development has gained real attention the past 3-4 

years. Scania has offered repair and maintenance agreements for the past 15-20 years. 

The wider insight to offer transport solutions instead of vehicles has come in the past 3-5 

years.” 

The interviewees stated that the impact of the after-market sales in the economic slow-down caused a 

shift in even the most product centered parts of the organization. However, there are differing opinions 

on how far Scania has gotten in the process of becoming a “solutions provider”. Many agree that the 

vocabulary has existed for a long time: 

“Well, the concept on one-stop shopping has been discussed for many years. But the next 

question is how far one has actually gotten. This has been under discussion for at least 6-

7 years, and is a part of how we think.” 

“I would say it has been discussed for quite some time. I started working at Scania 12 

years ago, and the sales of maintenance agreements were already on the table. We should 

sell much more than just a vehicle. In recent years, it has been intensified with the 

aspiration to provide solutions, one should develop other services to sell with the vehicle. 

But this has been mainly rhetoric; we don’t actually have that many services to offer.” 

“The basic requirements to be able to call yourself a ‘solutions provider’ are to get the 

vehicle in for service, performing the right service, and at the right time. Today, the 

customer calls the workshop and asks if they can come in for service. This is pretty far 

from being a ‘solutions provider’.” 

 “25 years! We haven’t been talking about solutions for 25 years, but we started a 

process of acquiring workshops and integrating forward. This was the starting point for 

the mindset that after-sales services are important.” 
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“It is at least 10, 11, or 12 years since we started to acquire dealers in Europe. This 

process [becoming a solutions provider] has been under way for a long time.” 

The overall responses show that the service provision has been discussed for several years. The spread 

in the perception of the time frame for the move toward adding more services to the product offering 

could indicate that the rhetoric has existed for a long time, but that the discussions have not influenced 

the daily work significantly. However, the consensus is that the focus has intensified in more recent 

years and the new focus seems to have been instigated by the top management when the CEO wrote a 

memo that specified a common definition of what Scania’s maintenance goals actually meant. With 

the memo, the goals were transformed from rhetoric to operational goals. The memo was published in 

the middle of the economic slowdown in 2009, when the vehicle sales stagnated and the after-market 

sales provided a stable income.  

The interviewees all agreed that Scania has not gotten as far as they would have wanted, but that they 

are on the right track. In our opinion, one of the main reasons why the progress towards becoming a 

solutions provider has been slow is due to the lack of ownership of the servitization strategy. However, 

the more recent focus from top management can be seen as a turning point as it has instigated a 

process towards a more centralized after-market service development and delivery. Through our 

interviews, we have learned that there are both major and minor reorganizations on the way within the 

after-market service development groups. As discussed in the servitization literature, the consolidation 

of the product-related service organizations is one of the first major steps in creating a new customer 

focused business model. We believe that the consolidation of the service organizations can greatly 

facilitate the performance management processes. As the new groups are created, hopefully the 

responsibilities can be clarified, resources can be defined, and traceability can be increased and thus 

facilitating the measurement and control within service development. 

Barriers to Success 

We asked the interviewees to reflect upon what barriers, past or current, they perceive as hinders 

towards becoming a “solutions provider”. The interviewees’ answers touched upon several different 

aspects, which may be a reflection of their different positions and responsibilities within the 

preventative maintenance development process and/or that there are many aspects left to consider. 

Many of the interviewees stated the current IT-structure, both in the development and delivery 

processes, as a main barrier to success. 

“The largest obstacle for us today to become a good service provider is to have a good 

IT-structure. Currently, we offer many good services […] but unfortunately, everything is 

a bit ‘stand-alone’ and spread over different systems. Our recipients, i.e. the sales 

personnel, have a very heavy administrative burden since they are required to use so 

many different systems. We want the workshops to only focus on their core-business, and 

at the same time we, on a central level, want them to sell transport solutions. But when 

we can’t offer them an integrated, well presented, and complete IT-solution where they 

can ‘pick and chose’, it makes it difficult for them to become a ‘solutions provider’. This 

due to a heavy administrative load, and they just can’t keep up in the given time-frame.”  

“It is mainly our system support. Currently, one person has to keep track of what the 

customer has been promised and it is not a sustainable way to do things. It makes it 

difficult for us that have the contact with the customer, that we lack system support to do 

this.” 
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“The current systems do not support the back-office work. There is a need for a better 

coordination of the systems. The difficulties in matching the interfaces have a detrimental 

impact on the communication.” 

“It is not possible to have an IT-landscape that is this differentiated, and offer so many 

different service offers. […] And then we have someone that needs to face the customer, 

and search through many different dealer systems to be able to offer the customer a good 

agreement. Instead this person is overwhelmed with a heap of administration. What one 

really wants is that he could focus on the customer, see the customer’s needs, and offer 

new things to the customer. Currently, it is only about keeping afloat.” 

Both internally and externally there are many different IT-systems that do not have common 

interfaces. As the responses reflect, this makes it difficult to work with solutions provision without 

adding a large administrative burden. The interviews also showed that there are no centrally set 

frameworks for the service provision. 

 “The service organization is very divided. The distributors have had a lot of freedom 

compared to our competitors. We need to take care of the customer’s business instead of 

having this division.” 

“There is no clarity as to which group has the responsibility. One could think that we 

would have a central organization that has the full responsibility for this [the service 

development and delivery], but right now there are many different groups that work with 

this.” 

The dealerships and workshops have had a lot of freedom in their work, but the new focus on solutions 

provision has led to a desire for more central control from within Scania.  

The traditional mindset of a manufacturing company was also highlighted as a barrier to success, 

along with the management practices and organizational structure. 

“We are a traditional manufacturing company that makes products. There are many 

people within the organization, like myself, that have worked here for a long time. It is 

easy to get stuck in your old ways of thinking. There is a risk that there are thoughts like 

‘it was better before’ and ‘ what’s wrong with just selling trucks’. From mentally 

understanding, to acting in the right way is a big step. So there are many risks with the 

fact that we are an old company, with long going traditions.” 

“Scania is a product organization, this means that the service way of thinking is lagging. 

The service way of thinking needs to permeate the disturbance of the product 

mindedness.” 

“The culture and tradition within the field. And what are our customers ready for? […]In 

short, it is the internal culture, the customer maturity, and the reward systems within the 

organization.” 

 “The organization. It is without a doubt the organization and the leadership. That is 

where it all starts.” 
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In order to become a “solutions provider”, the interviews showed that it is very important to have a 

strong customer focus and knowledge about the customer’s business. Furthermore, it is important to 

have the right competence in order to fulfill the customer needs. 

“Our service product doesn’t fulfill the customer’s expectations. We are lagging in 

comparison with our competitors. We are also quite expensive, so even if a customer buys 

a Scania truck, he may still choose to do his service at ‘Nisses Mekaniska’ instead.” 

“I think there is a plethora of obstacles. Mainly it is difficult to have the competence 

needed. You need to be able to serve the whole vehicle, including add-ons. I think it is 

difficult to gain this competence, but I think it is important if you want to be perceived as 

a ‘solutions provider’. You need to be flexible to meet the requirements of your market. 

[…] Another factor is the competition, how should you price these solutions?” 

The interviews showed that there are many areas that are perceived as barriers to success and need to 

be developed further. Many of the interviewees had lengthy discussions and a lot of input about the 

different factors that they perceive as hindering or slowing down the progress towards a stronger 

service provision. A recurring factor is the lack of system integration and support, which could be seen 

as a consequence of the autonomy of the different service development and delivery groups. As a 

result of this division it has become difficult to offer complete and integrated solutions to the customer 

and most importantly, it is difficult to have knowledge and control over what the customer is 

promised. The lack of an overview of what the customer is promised, combined with the division of 

responsibilities, could have the effect that the traceability of the outputs from the performance 

measurement system is low. As we see it, the low traceability is caused by the lack of knowledge in 

who has offered what to the customer and through which systems this has been communicated. 

Therefore, a department cannot be certain that the change in performance is a result of their efforts or 

due to efforts in another part of the organization. The division within the service development 

departments can also make it difficult to know what resources and knowledge are available within the 

organization. As a consequence, it is hard to have a united front when facing the customer, thus 

making it difficult to establish trust and create a strong customer relationship. The customer 

relationship is a crucial part of understanding the customer’s business in order to offer them superior 

solutions.  

An additional barrier that was highlighted by the interviewees was the organization’s culture, 

structure, and management. As previously discussed, the management’s view has begun to shift and 

this has been communicated both internally and externally. However, it is a long process for the new 

view of the business to be transferred into the organizational culture. The cultural clash between being 

a product-centric organization and being a service-centric organization has, in the literature, been 

addressed as one of the major difficulties for managers to handle when servitisizing their business. At 

Scania, the clash of culture can, in the future, become one of the great challenges to overcome. We 

believe that the strong focus from the top management on transforming the business model, along with 

the strong earning capabilities services provide, will facilitate the cultural transformation. 

Factors Critical for Success 

The question about the factors critical for success gave many similar responses as the current barriers 

for success. However, there were many new insights and perspectives highlighted by the interviewees. 

One recurring theme was the importance of having the willingness to take some risks and dare to enter 

“unknown” territory: 

“Dare to fail. To have the confidence to try.” 
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“It takes patience and resilience in order to have this customer focus. We need to create a 

culture around this. That it is ok to give the customer things for free in order to create a 

relationship, to get closer, and to really understand the customers. In order to create 

really good solutions, you need to understand the customers business and make him open 

up. Factors critical for success are to have patience, to process, process, to work, and 

work.” 

“In order to be profitable, you need to have a world class after-market organization that 

is flexible enough to adapt to changing customer needs. You need to be ‘top of the line’ 

for the customers to come to you for their future service needs.” 

Apart from changing the attitude within the organization, the interviews also revealed that one needs 

to have a greater focus on the customer, no matter the cost, and understand the new requirements of 

the changes in the competitive market: 

 “It is mainly about listening to the customer. Trying to sell what the customer wants and 

not what Scania wants to sell.” 

 “An economic down-turn. Normally, it takes the customer at least 1-2 years before they 

trust you as a partner in the solutions provision. With the current requirements on 

profitability, it can be difficult to handle a year of negative figures in the pursuit of this.” 

“Teaching people to focus on the customer, what is the best for the customer. The end 

customer, and sometimes even the end customer’s customer. If we keep the focus on the 

customer, and always think about how we can help them, we will succeed.” 

In addition to the increase in customer focus, many interviewees stressed the importance of both 

management and system support in the transition process. Many of the responses were similar to the 

perceived barriers. The consensus is that, in order to have a sustainable growth within service 

provision, there is a need for a support system that facilitates the service provision. 

“System support is very important.” 

“We work a lot with how the flow in the workshops should be in the future. In this 

process, we need to connect all the systems. Currently, for example, we have the 

maintenance protocols in Multi [system that supports the maintenance delivery] that 

don’t support any information feedback. The mechanic needs to manually write a lot of 

information concerning maintenance, but in other systems. We really need automatically 

transferred data.”  

“I think that robustness is an important factor, and I don’t think we are currently 

perceived as robust. This mainly rest on our systems, diagnostics, and protocol 

management. We are currently split into several systems. You can find some information 

here, and then you can find some information there. You have to search a little here, and 

a little there. I think many people don’t perceive this as modern.[…] There is no clear 

logic as to how and where the information is stored.” 

“The organization. Our organization has the knowledge; that is not an issue. It is about 

ensuring that the right people do the right things. And this is where the leadership comes 

in.” 
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The interviews showed that there are many perspectives on what the critical success factors are in the 

process towards becoming a solutions provider. The perceived conflicting demands on both economic 

growth, while still creating greater bonds with the customers and putting effort and resources to help 

Scania understand their customers, can create unclear priorities. When using financial performance 

measures to assess operational success, one can risk creating a conflict between what you say and what 

you do. As clearly stated in literature, the performance measurement system should give an indication 

of the organization’s priorities, aid in implementing strategy, and give indication on future actions 

needed to reach strategic goals. The focus on economic growth that is perceived by the interviewees 

could pose a problem for managers using operational performance measures. If there is a lack of 

balance between long-term and short-term performance measures, where a great focus is on past 

economic performance, there is a risk that the long-term organizational goals are thwarted. In the 

strive to become a solutions provider with a greater focus on the customer’s business, the pressure of 

maintaining economic profitability in the short term can decrease the possibilities to achieve this goal. 

In order to overcome the risks it is important to create performance measures and reward systems that 

are in line with the strategic objectives. 

The common denominator is that the interviewees press on the need for a proper support system, and a 

united front. As previously discussed, system support is crucial in order to gain an overview of the 

service development process and which resources are available. Apart from gaining an overview, the 

lack of system integration could pose a problem for the feedback loops since it is unclear where 

information can be found. When measuring performance, it is important to create a long-term solution 

that enables information and measures to be fed back into the organization. Without a functioning 

feedback process, there is a risk that the data collection and measure calculations will add 

administrative burden that is both time and resource consuming. The extra administrative burden not 

only risks to command so much time that the responsible person might lose interest in collecting the 

data, but also risks to lower the reliability of the data if the collection procedures are manual. The lack 

of overview of the data can also lead to that data is not collected from the original source, thus 

lowering its reliability. These factors are also discussed in the literature as possible risks with low 

system integration. 

5.2.2 Preventative Maintenance Development Process 

Through both semi-structured interviews and observations, we have investigated the underlying 

drivers for performance measurement within the preventative maintenance development and delivery 

processes as presented in the previous chapter. The semi-structured interviews also gave an overview 

of how preventative maintenance programs are created and delivered by Scania to its customers. These 

results are presented together with a presentation of the workshop process based on the results of the 

workshop visits. Apart from providing a context in which to place the performance measurement 

system, this mapping can serve as a base for phase two and three, implementation and usage, in the 

framework developed from Bourne et al. (2000). By doing the mapping, we got insight into how the 

performance measurement system could be implemented and used in the current organization. 

One of the main findings from the process mapping was that there are many different groups within 

the Scania organization that are involved in the preventative maintenance development process. In 

figure 10, an overview of the maintenance development process at Scania is presented. 
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Figure 10 summarizes the maintenance development process from the group Preventative Maintenance Development to 

Outdoor Service Sales. 

The process map covers the basic information flows in the preventative maintenance development 

process. However, when further probed, the interview subjects disclosed that the information flows 

were not as clear cut as they previously described. In general, the flow presented in figure 10 is a 

reflection of how they are supposed to work. In reality, however, many of the interviewees stated that 

they have several other information flows and responsibilities, that they often bypass each other, and 

perform tasks outside their core responsibilities. For example, one interviewee stated: 

“We are in reality not involved, but we work as a link between them. We know from 

experience that what is possible technically is not always possible in the commercial 

system because of some miscommunication between the two groups. This is when we try 

to be a bridge so the mistakes can be avoided. In a perfect world, our involvement should 

not be necessary.” 

It seems that, in reality, there are uncertainties in where each group’s responsibilities begin and end. 

Through the interviews, we found that there was no clear ownership over the maintenance 

development processes.  

The uncertainties could cause problems in the use of the performance measurement system. The 

performance measurement system should be used as a tool to allocate the right resources on crucial 

operational tasks and if there is an uncertainty in which resources are doing what tasks, the possible 

action options will be limited. When the interviewees were further probed it was reveled that the 

uncertainty in responsibilities and ownership not only cause confusion externally, but that this is a 

problem internally as well. One risk of not having clear responsibilities and ownership is that the same 

work is done in more than one place and that it is difficult to identify who has the real responsibility, 

possibly leading to important tasks left unhandled.  

The different groups have organizationally described supplier and customer links. However, the 

interviews revealed that within each group these links had differing effects on the actual work done 

and on what basis the groups set the requirements for their work.  

 “If you start ‘out there’ [end customer], then the steps you take from there are not 

important. The most important thing is to end up with a good product.” 
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“Our customer is mainly the distributor, and the distributor’s customer is the workshop, 

and the workshop’s customer is the end customer. So we always have the end customer in 

focus, everywhere, of course.” 

“We also communicate with the end customer, not nearly as often as we communicate 

with the workshops though. But it is important to check, how they [end customer] feel.” 

In order to manage performance, it is important to know what your role is in the development process. 

In order to become a solutions provider, it is important to have the end customer in mind. However, it 

is crucial to have an understanding of the whole process to be able to identify other influencing factors 

besides your own work. When transforming strategic objectives to operational performance measures, 

it is also important to understand where in the development process you can contribute to reaching the 

goals of the organization. The above responses indicate that there is a strong will to please the end 

customer, and sometimes the effect on other parts in the development process are unknown. When you 

are a part of a delivery chain, the operational measures need to be a combination of the overall 

strategy, but also integrated with the requirements and needs of your internal customers. As we see it, 

the lack of this understanding could result in a sub-optimized performance measurement system that 

lacks an overall view of the organization’s well being. 

When the development of the preventative maintenance program is completed, the outcomes are 

methods, protocols, tools, and training that are then used in the workshops to deliver the preventative 

maintenance services. The following chapter 5.2.3, will provide an overview of the delivery process 

and information flows in the workshops. 

5.2.3 Preventative Maintenance Delivery 

The groups within Scania illustrated in chapter 5.2.2 all produce, in one way or another, different sets 

of tools and methods to be used by the workshops in the maintenance delivery process. The findings 

showed that there are many different information flows into the workshop from within the Scania 

organization concerning the preventative maintenance services. These are presented, from a workshop 

point of view, in figure 11. 

 

Figure 11 gives a schematic illustration of the information flows into the workshop. The dotted arrow indicates that the 

information goes through the system Multi, while the full arrows indicate other information channels. 
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The developed performance measurement system aims at measuring the effects of changes on the end 

customer’s life cycle profit. The majority of the input data for the performance measurement system is 

generated or stored in the maintenance delivery process. Therefore, it is of importance to identify the 

information flows within the workshops with a focus on the data stored and in which system it can be 

found. The workshop visits provided an overview of the full maintenance delivery process and is 

illustrated in figure 12. The illustration also provides an overview of the information that is processed, 

stored, and registered throughout the maintenance delivery process. 

 

 

Figure 12 shows the a schematic view over the information flows in the maintenance delivery process in the workshop. 

The presented flow and process illustration (figure 12) is based on the visits to the workshops. 

Furthermore, the workshop visits and the interviews therein gave insight into the different concerns 

expressed by the interviewees. Many of the concerns were associated with the data collection, one 

prerequisite for a successful performance measurement system. 

“In my position, all the data is stored manually and it is only given to the customer if they 

request it. There is no electronic storage.” 

”There are currently no requirements on the coding of data from the workshops. This has 

lead to that the data coding and quality of the data can vary a lot. […] In the best of 

worlds, the data would be tagged. Coding is used in some of the distributor systems, but 

far from all of them” 

“There are so many different systems. I think I currently have upwards 30 different 

passwords for our systems.” 

“There are many different systems, which do not communicate with each other. There is a 

high risk of double labor.” 

“There is a lot of paper work in connection with this, that doesn’t really help the 

customer. And it is hard to charge the customer for the time that takes.” 

The disparity in the IT-structure not only creates barriers in the pursuit of becoming a solutions 

provider as discussed in chapter 5.2.1, but could also create difficulties in the aspiration to measure 

and control the development and delivery processes. It is advised in the literature on performance 

measurement to use automated data collection and storage in order to assure quality and continuous 
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data collection. In order to achieve automated data handling for the performance measurement 

systems, it is important to have an integrated IT-structure. The quotes above, together with the process 

overview show that there are many information channels used in the maintenance delivery process. 

The lack of feedback on the information the workshop provides expressed by some of the interviewees 

can give an impression that the information is not used and thus lowers the incentive for the 

workshops to systematically provide information besides that is used for invoicing.  

“Sometimes, we send in reports that are not addressed. We don’t get any feedback from 

these reports. This results in that we just stop sending reports. It takes time from our work 

and then we don’t get anything back.” 

Since there are no uniform requirements on the workshops provide, each workshop has developed 

methods that work for their needs. For example, some workshops have started to implement a 

separation of work lines within the work orders that are coded in order to facilitate the invoicing 

processes. The lack of uniform requirements also makes it difficult to automatically and systematically 

gather the data needed for the performance measurement system at YSRM as well as the lack of 

coding routines. Currently, there is a statistics group within R&D that can compile reports and gather 

data from the workshops. However, the current IT-structure has lead to that the data collection 

procedures require a large amount of resources and it will be difficult to have regular data collection as 

the lack of common interfaces provide little insight into where data can be found. The workshop visits 

also revealed that almost all maintenance associated data is coded during the invoicing process. 

However, as the workshops do the coding for their own benefit and that there is a lack of knowledge 

about this within Scania, much of the available data is unused or lost entirely. 

During the workshop visits, it appeared that most of the input data necessary for the performance 

measurement system was logged during the invoicing process. However, the reliability of this data for 

the performance measurement system can vary since some of the time measurements in the workshop 

are based on theoretical times, which is not always the same as the actual maintenance times. Another 

aspect that arose during the interviews was that the customers are very present in the maintenance 

delivery process. The strong customer presence is one of the factors often identified in the literature as 

one of the main differences between product and service provision. 

The empirical findings from the semi-structured interviews presented above, have highlighted the 

current organizational view of the transition towards becoming a ‘solutions provider’. These findings, 

together with the findings from the workshop visits, the evaluated MPI-model, and pre-study 

interviews, will be analyzed in the following chapter. 
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6 Analysis 

In this chapter, the empirical findings are analyzed and discussed through the theories found in 

literature. We propose an implementation model that provides a structured approach to facilitate 

performance management within an organization. The model will also be used as a framework for 

answering the study’s research questions. Furthermore, the chapter gives the reader insight to 

Scania’s current state along with recommendations on how to proceed in the implementation of a 

performance measurement system for tracking the effect of changes in the preventative maintenance 

offering. 

As the interviews showed, Scania started acquiring market organizations worldwide during the 1990’s, 

which could be seen as a starting point for moving downstream in the value chain. After the 

acquisitions, the market organizations have been allowed to continue to control their own operations 

and have developed their own work methods. The autonomy in the service provision can be seen as 

one of the reasons for the disparate systems and work methods. During more recent years, the service 

provision has become a larger focal point from the top managers within the Scania organization. The 

intensified focus is partly due to the facts that one has, within the Scania organization, realized a shift 

in competition with other manufacturers producing high quality products and selling the products at 

lower prices. In addition, the recent recession has highlighted the need for multiple sources of revenue 

to ensure future growth, in line with what many authors within the field of servitization name as 

important drivers for moving the value chain downstream (Vandermerwe & Rada, 1988; Davies, 

2003). The presence of the customer throughout the production and delivery of maintenance services 

differ very much from the product development and production processes. As a result, there is a need 

for new understanding of what adds value for the customer in a service-centric business model. The 

challenge will be to translate these new requirements to performance measures and managerial actions 

that are in line with the new customer profile. 

The new strategic focus on service provision, and the desire to have a more centrally controlled service 

organization at Scania, has highlighted the disparity of the service development and delivery both 

internally and in the market organizations. There are currently many groups, systems, processes, and 

methods involved in the service development and delivery. Due to the disparity, it is difficult to just 

apply a performance measurement system in one of the groups and use it as a management tool. As we 

see it, there are several implications of the disparity on the service organizations, and in turn this 

affects the application of a performance measurement system to guide the development of service 

offerings and solutions to customers. One symptom of the disparity is that the employees in the 

workshops often cannot separate the units within Scania. Many of the groups within the service 

delivery process have information they need from the workshops in order to complete their task. Even 

though the groups often need the same information, there are several different systems were the 

information is stored. As a result, the workshop employees register the same data in several places or 

in some cases just ignore to fill in the information at all due to the high administrative load. Another 

area that is affected by the unclear communication flows is in the direct contact with the workshop. 

One unit visits the workshop to gather information for their work, but this information is not shared 

with other groups within Scania that is in need of the same information. A consequence of the lacking 

feedback on the provided information is the difficulty to track the changes in performance as well as 

tracing the source of the change in performance outcome. From the workshops point of view, all 

representatives from Scania are one unit and they assume that information is shared. As a result, some 

information is excluded as this was “already shared” with Scania at a previous occasion. This division 
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of responsibility within the Scania service organizations is one of many reasons why it is difficult to 

centrally measure and control the service delivery and development.  

The literature on performance management highlights the importance of setting goals and reference 

points in the measurement process. The empirical findings show that this is somewhat lacking within 

Scania today since there is no common way in which the strategic objectives are translated into 

operational measures. We believe that the lack of a common goal that is well communicated 

throughout the organization leads to sub-optimization where each group works toward their own 

perceived goal. The disparity makes it difficult to assess how far along Scania has come in the process 

of becoming a solutions provider, but the empirical findings support that they are far from the 

solutions provider they strive to become.  

When implementing a performance measurement system, it is important to understand the context in 

which it will be used. When transitioning from a product-centric to a service-centric organization, it is 

important to re-evaluate the pre-conditions for successful operations. To ensure that the performance 

measurement system considers the new environment, we propose a structured three-step approach, 

adapted from Bourne et al (2000), to guide the implementation process. To reap the benefits of a 

performance measurement system it is important to understand that there is more to consider than just 

the system itself. The proposed model highlights the important aspects to consider; from the 

development and evaluation of metrics, through securing trustworthy data and support systems, all the 

way to using the performance measurement system and acting on its results. In each step of the 

process model the environment and context needs to be taken into consideration. The proposed three-

step model is presented in figure 13. 

 

 

Figure 13 shows the three-step model. It gives an overview of the proposed implementation process for performance 

measurement systems; from developing a system to using and acting on its results (Chibuye & Löfgren, 2013). 

The three-step model provides an overview of areas to consider in the implementation process and 

whereas Bourne et al. (2000) only provide relevant process steps,  our model compiles criteria found 

in literature for each of the steps in the implementation process. Our model can provide some 

guidelines to use when implementing a performance measurement system and adapting the system to 

Developing the 
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• What to measure 

• Measures & measurement system 
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• System & information structure 
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the current context. The criteria found in literature have been compiled in table 8 and have been used 

as a foundation for the analysis of the implementation possibilities of the performance measurement 

system at Scania’s maintenance development and delivery processes. 

Table 8 lists the criteria identified in the literature needed for successful implementation of a performance measurement 

system categorized in accordance with the proposed three-step implementation process. The evaluated performance 

measurement system and the current state of the preventative maintenance development and delivery departments are then 

identified in accordance with the requirements. 

Implementation step Theoretical requirements Scania’s maintenance organization 

1) Developing the system 

Strategic business objectives Clear and communicated strategic objectives The top management has clarified the strategic 

objectives within the after-market services and 

has translated this into operational goals 

What to measure Should cover the perspectives identified as 

important in order to reach strategic objectives 

 

Should cover both internal and external critical 

success factors for the business 

 

 

 

Should be a balance between financial and 

non-financial measures 

The key perspectives concerning preventative 

maintenance have been identified 

 

Both internal and external factors from the 

customer perspective have been considered in 

the performance measurement system for 

preventative maintenance 

 

Both financial and non-financial measures 

have been considered 

Measures & measurement 

system 

Performance measures should be aligned with 

corporate strategy 

 

 

Performance measures and the measurement 

systems should be designed according to the 

proposed evaluation frameworks (see further 

the evaluation framework designed for 

individual measures and measurement system) 

 

The measures should give an indication of 

future performance 

 

 

Help categorize business in to the areas critical 

for success 

 

 

Should give a balanced view of the 

organizational performance 

Each measure in the evaluated performance 

measurement system is aligned with the 

corporate strategy 

 

The performance measures and performance 

measurement system are designed according to 

the proposed evaluation frameworks 

 

 

 

The performance measures reflect past 

performance 

 

 

The performance measurement system is 

categorized in the areas critical for increasing 

the customer’s life cycle profit 

 

The performance measurement system has 

broken down the customer’s perspective into 

performance measures and does not consider 

other aspects of the organization 

2) Pre-conditions for implementation 

System & information 

structure 

A clear information infrastructure that 

specifies where, how, and when data is to be 

collected 

 

Automated central performance related data 

collection and storage 

 

System support for automated data collection 

 

 

High level of system integration 

There is no clear information infrastructure 

and the sources of data have not been specified 

 

 

There are no automated data collection and 

storage procedures in place 

 

There is some system support for automated 

data collection 

 

There is a low system integration 

Responsibilities It should be clear who is responsible for 

collecting, calculating, and analyzing the data 

 

 

There is a statistics department that can collect, 

calculate, and analyze the data but there has 

been no external demand and thereby no set 

requirements on the data  
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3) Using the system & acting on the results 

Reporting A regular reporting process has been 

established 

 

 

The report should cover context, level, trend, 

analysis, and action 

 

The report should show a balanced profile of 

the performance 

For the measurement of the preventative 

maintenance program there is no regular 

reporting process 

 

There are no available reports 

 

 

There are no available reports  

Acting Regular communication of the results to the 

involved parties 

 

 

Use the results as a base for prioritizing action, 

allocating resources, and planning activities 

Currently there are no reports to communicate 

concerning the preventative maintenance 

development and delivery processes 

 

Currently there are no reports to communicate 

concerning the preventative maintenance 

development and delivery processes 

The above summary (table 8) of the theoretical and empirical findings will be the base for the final 

analysis that will lead to the answers to the posed research questions. In addition, the summary will aid 

in identifying the necessary actions Scania’s maintenance development and delivery departments 

could take in order to successfully implement a performance measurement system to track the effects 

of changes made in their preventative maintenance offering.  

6.1 Developing the System 
As presented in the theoretical framework, a functioning performance measurement system is essential 

for a successful performance management process (Bitichi, et al., 1997). For the measurement system 

to be functioning it needs to link to strategic business objectives, the measures within the system need 

to fulfill certain criteria (Neely, et al., 1995), and the system needs to be adapted to the relevant 

context (Bourne & Neely, 2003). With this as a base, and the empirical findings in mind, the first step 

in our model (figure 13) for creating a functioning performance management process is to assess these 

factors. The first step consists of three parts; the strategic business objectives, what to measure, and 

finally the measures and the measurement system.  

At Scania, one of the core values is “customer first”, and an overall strategic business objective is to 

increase the customer’s profitability over the vehicle’s life cycle (Scania AB, Annual Report, 2013). 

For YSRM this has been translated into two main critical success factors; increasing the vehicle 

availability, and decreasing the maintenance cost for the customer. It is of great importance to define 

and communicate the organizational objectives to involved parties. Clearly stating and communicating 

the strategic objectives will facilitate the measuring process because it clarifies the direction the 

organization wishes to move in. As stated in literature, a performance measurement system should 

play a crucial role in translating the strategic business objectives in to operational goals for each 

business unit (Neely, et al., 1995).  

The evaluation of the existing MPI-model was conducted in order to assess the appropriateness of the 

performance measures and was confined to the perspective of YSRM. During the course of the 

research it became clear that the measures that are linked to the identified critical success factors were 

influenced by the work of other groups in the development and delivery chain. In the pursuit of the 

strategic objectives, it is important that all involved parties have a clear, well communicated, and well 

defined view of the end objectives. To ensure a common goal definition, and a common translation of 

what the objectives mean in terms of the daily operations for the involved parties, we suggest creating 

a forum where clear and common goals should be set, as well as a translation of what the goals mean 
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for each party. In addition to creating a common goal, it can aid in creating an understanding of the 

division of responsibilities and contributions from each party. 

Peters and Waterman (1982) argue that the measures an organization uses should reflect their priorities 

as the measures influence behavior. Even though the performance measurement system is established, 

it is limited to measuring internal and external factors, both financial and non-financial, from the end 

customer’s perspective. However, in order to get a balanced view of what this really means for 

Scania’s maintenance organization’s daily operations there is a need for internal process-based 

metrics. The literature highlights the importance of using perspectives that reflect both internal and 

external, financial and non-financial measures, as well as measures of efficiency and effectiveness. 

One of the risks of not using internal measures is that it becomes difficult to track the action-outcome 

relationships and therefore, controlling the outcomes becomes more difficult. Without the traceability, 

there is no indication of which factors can influence future performance and the system will only 

provide an overview of past events. 

The previously developed MPI-model was designed without consideration to the applicability, 

traceability, or measurability of the individual measures. One of the biggest restrictions identified was 

that there was no focus on the sources of data to the measures in the model. This lead to a set of 

measures that needed modifications and estimations in order to be used, thus providing lacking 

guidance in the preventative maintenance development. Another problem identified was that many of 

the measures lacked a clear purpose. Without a clear purpose for a measure, the use and introduction 

of the measure cannot be justified (Neely, et al., 1997). By regularly and systematically reviewing 

performance measures, one can continuously assess their relevance. The performance measurement 

system also needs a regular review to assure that all crucial perspectives are covered and up to date. 

We propose a structured evaluation approach as seen in the sequence diagrams in appendices 4 and 6, 

and a regular review of the measures and measurement system in order to be able to adapt to changes 

in the organization and environment. By periodically reviewing the measures, one can avoid having 

irrelevant measures that do not aid in achieving strategic objectives.  

The interviews conducted revealed that there was a low traceability of the measures within the system. 

There were many different groups within the organization and in the workshops that could have an 

influence on the outcomes of the measures.  It seems like the disparity could be traced back to the fact 

that the organization has many overlapping and parallel development processes for the same services. 

Seeing this through the servitization literature, the overlap and disparity can be caused by the attempt 

to coordinate previously autonomous service development and delivery groups in the pursuit of a new 

service-focused business model. In order to meet the service strategic goals of the organization, it is 

crucial to coordinate the different groups in order to minimize the double labor and enable clear 

control structures. 

A performance measurement system is not a stand-alone unit and needs to be set in relation to the 

context in which it is going to be used. Even if a performance measurement system fulfills all criteria 

for functioning measures and systems, input data and communication flows need to be established and 

secured. The empirical findings revealed that the existing MPI-model was not the root cause for the 

difficulty in using the system for reaching the strategic goals, rather that the surrounding systems, 

context, and organizational structure created barriers to central measurement and control.  
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6.2 Pre-conditions for Implementation 

To manage performance, one needs a functioning set of measures. Apart from this, it is crucial to have 

systems and support structures that enable implementation of the performance management processes. 

As presented in our three-step model, the second step in the process toward having a functioning and 

applicable performance measurement system has certain preconditions. Bourne et al. (2000) also point 

out the importance of procedures for data collection and data analysis in order for measurement to be 

made on a regular basis. The second step in our three-step model is based on two separate sub-

conditions in order to enable implementation of a performance measurement system; system structure 

and responsibilities.  

In order to regularly calculate the measures within the performance measurement system, there is a 

need for a continuous flow of input data. The data may need to be gathered from different functions 

within an organization, and some of it needs to be reworked. To enable a continuous flow of data, it is 

crucial to have an overview of where information can be found, and what information is available for 

use. The empirical findings showed at an early stage that there was a certain level of confusion and 

lack of clarity in what information came from what source, where the information each group 

delivered ended up, or what information was available. Some of the main risks with the lack of 

knowledge of the information and communication flows seem to be that it is difficult to get 

trustworthy input data and that the data has a low traceability. The lack of credible input data means 

that the performance measurement system cannot be used for management and control since it is based 

on incorrect or faulty information. By mapping the information and communication flows, the risk of 

attaining faulty input data can be avoided. In addition, it is crucial to set requirements on the input 

data. 

As discussed in the theoretical framework, there are many different ways to acquire the information to 

be used when calculating the performance measures. Several authors suggest an automatic data 

collection over manual collection methods. The automated data collection processes enable a more 

frequent measurement and command fewer resources than the manual collection processes (Bourne, et 

al., 2000; Kueng, 2002). Even though our study showed that there was a lot of data available in 

Scania’s databases, within Scania there was a lack of insight into what data was available and/or was 

possible to collect. This indicates that there is a lot of information lost or not received due to 

insufficient system support and lack of established information feedback processes. In order to 

overcome the confusion that comes from low system integration, there is a need for a set of 

requirements on the IT-structure and support system that can facilitate continuous measurement. If it is 

not possible to integrate the IT-structure to facilitate automated data collection and storage, it is crucial 

to identify where necessary data can be found in order to secure input data for the performance 

measurement system. 

As the market requirements for services have increased, the maintenance organizations have grown 

and their responsibilities have come closer together, and sometimes even overlapped. Therefore, we 

see that there is a great need for integration of the IT-structure, or at least a mapping of the available 

systems and what they contain. By creating an overview of the current state, redundancies can be 

eliminated and the automated collection of data can be facilitated. 

To enable continuous calculations for the performance measurement system there is a need for a clear 

delegation of responsibility for the data collection and measure calculation procedures. At Scania, 

there is already a group which is responsible for generating reports and statistics upon request from 

other groups. The clarity in responsibilities could facilitate the data collection and measure calculation 

procedures as the group can generate the required data and reports upon request. This clear division of 
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responsibility could be a way for others to facilitate their performance measurement efforts. If there is 

clarity in which data is needed, and who the data is for, our belief is that there is a stronger incentive to 

establish routines and system support for their delivery. 

6.3 Using the System and Acting on the Results 

When a performance measurement system is developed, and the support structures have been set, the 

final step towards having a functioning performance management process is the usage of the 

information provided by the system. There are two main factors to consider when using a performance 

measurement system; reporting and acting on the results.  

When generating reports from the performance measurement system, the most important aspect is that 

the report gives enough information for the recipient to act on the results. It is important that the report 

covers context, level, trend, analysis, and action (Hope & Player, 2012). How the reporting is done, 

whether it is in accordance with existing or newly created procedures, is not the most crucial part as 

long as the reporting is done on a regular basis. Another important aspect is that the report in itself 

provides enough information to base managerial action on. By having a report with a balanced profile 

one can get an understanding of priorities and avoid sub-optimization. 

Unclear division of responsibility can make it difficult to act on the data the performance measurement 

system provides. The literature reviewed in the study has shown a large consensus that the main 

purpose of performance measurement is to enable allocation of resources and managing the operations 

toward strategic goals. To manage performance, it is crucial to know what resources you have and 

where you can find them. In the transition from product-centric to service-centric business models, 

new focus areas are highlighted. Since the new focus aspects and processes have not been prioritized, 

we believe that there is a risk that there is a division and overlap in responsibilities and resources. In 

the maintenance development and delivery processes at Scania, the division of responsibilities has 

been somewhat unclear. In order to successfully implement and use the developed performance 

measurement system at Scania we highlight the importance of establishing who has the main 

responsibility for acting on the results from the performance measurement system. There needs to be a 

clearer division of responsibilities and the overall ownership of the preventative maintenance 

development and delivery processes needs to be defined. Without clear responsibilities, the 

performance measurement system will provide information that cannot be acted on.  

Much of the reviewed literature was concerned with the benefits of using performance measurement to 

achieve strategic goals and how to visualize the results of the system. We found that the research on 

how to act on the output from the performance measurement, is unable to provide any explicit 

instructions. The main purpose and benefit a performance measurement can provide, is an aid for 

prioritizing your work and allocating adequate resources.  
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7 Conclusion 

The concluding chapter provides a summary of the findings from the conducted research. Both the 

conceptual and the empirical contributions are presented. Following the contributions, a discussion 

about the research limitations is held, along with proposed further work. 

The purpose of the master thesis has been to investigate what the requirements are for implementing a 

performance measurement system in a manufacturing company moving downstream, from a product-

centric to service-centric business model. The research proposition to address the purpose was: How 

could a performance measurement system be applied to meet the service strategic objectives of a 

manufacturing company striving to become a service provider? Three research questions where 

derived from the proposition and were answered by conducting a case study at the group YSRM at 

Scania. The research questions together with the conceptual contributions provide an answer to how a 

performance measurement system can be applied to meet the service strategic objectives of a 

manufacturing company striving to become a service provider. 

7.1 Empirical Contribution 
RQ1: How can established criteria for performance measurement be applied to evaluate the 

appropriateness of a performance measurement system? 

The literature on performance management has provided different procedures and criteria for 

establishing new performance measures and systems. By summarizing the common criteria found in 

literature into sequence diagrams, one can get a structured evaluation approach that covers the main 

aspects of performance measures and measurement systems. As the criteria highlight the pre-requisites 

for effective and efficient measures, our findings support that these criteria should be fulfilled 

throughout the life cycle of the measures and measurement systems. Therefore, the sequence diagrams 

are appropriate for reviewing and revising the measures as well as the measurement systems, thus 

assessing their appropriateness.  

RQ 2: Given existing system support, how can communication channels and resources be employed to 

enable measurement and control? 

In order to fully reap the benefits of a performance measurement system, it is important to have a 

steady stream of up-to-date input data. Two alternatives that we propose in order to ensure input data 

to the performance measurement are; 

(1) To create an integrated system structure by consolidating existing systems. 

(2) To map the existing structure of information and resources. 

The possible benefits of creating an integrated system structure are that performance relevant data can 

be centrally stored, easily accessed, and automated data collection is greatly simplified. A high level of 

system integration can also help assure that the input data is gathered from its original source, and thus 

lowering the risk of using reworked or altered data in the performance measurement system. The 

lowered risk leads to an increased reliability of the outcomes of the performance measurement system.  

The second alternative, mapping existing structure, can also aid in increasing the reliability of the 

performance measurement system. By identifying the sources and storage points for the required data, 

the traceability of information can be increased. However, even though automated data collection is 

still possible, gathering data will require more resources than the integrated system approach, as the 

information is stored in separate systems. 
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Regardless of how one chooses to employ the existing systems, it is of great importance to have a 

clear view of the available resources. The clarity can aid in establishing responsibilities, not only for 

the data collection and report generation, but also for actions and priorities based on the results from 

the performance measurement system. The first step in clarifying which available resources there are 

and their responsibilities is to map all involved parties, their contributions, and their tasks. The second 

step is to establish who will have the ultimate responsibility for each critical perspective in the 

performance measurement system, eliminate redundancies, and fill resource gaps. By completing these 

two steps, it is likely that the traceability and actability of the performance measurement system will 

be increased. 

RQ3: How can a performance measurement system be used to track effects of changes made in a 

service offering, more specifically in maintenance services? 

The results from a performance measurement system can only aid managers to prioritize actions and 

allocate resources, independent of what the system aims to measure. However, it is important to assure 

that perspectives within the system reflect the strategic objectives it is meant to help reach. The 

frequency of reporting the results of the measurement system should be dependent on how frequently 

the critical factors can fluctuate and the required response time to these fluctuations. 

In a maintenance service offering, a performance measurement system could be used in several ways 

as a support tool in the maintenance development and delivery processes:  

(1) In the maintenance service sales process in order to illustrate the benefits of different 

maintenance programs to the customer.  

(2) The system could support the development work as an experimental tool where different 

aspects of the maintenance services could be adjusted and theoretical effects could be 

observed. 

(3) When the support systems are in place, the system could be used as a tool to track cause and 

effect relationships in the development and delivery processes.  

7.2 Conceptual Contribution 

Historically, many production companies have focused on creating more efficient and effective 

production methods in order to increase profitability. However, more and more customers are 

demanding holistic solutions in order to focus on their own core business, causing many 

manufacturers to move downstream, from product-centric to service-centric business models. Our 

findings support that the criteria found in the literature for performance measurement within traditional 

organizations (Neely, et al., 1997; Neely, et al., 2000; Kennerley & Neely, 2003) as well as the 

development and implementation of performance measurement systems (Bourne, et al., 2000; 

Parmenter, 2010) can be transferred to manufacturing companies moving downstream.  

Much research has been conducted on the benefits for manufacturers transforming their business 

models and capturing value further downstream in the value chain (Vandermerwe & Rada, 1988; 

Davies, 2003). Extensive efforts have also been put on researching the benefits of using performance 

measurement systems to guide managers in the pursuit of strategic objectives. However, our literature 

review showed that the implications the changing business models have on performance measurement 

have not been widely researched. Our findings show that the shift in business models leads to a change 

in organizational structures and priorities. The organizational changes mean that the importance of the 

context in which the performance measurement system is to be implemented in is increased. Our 
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research will contribute to increasing the understanding of which risk areas need to be considered in 

order to apply or adjust a performance measurement system to a changing business model. Our results 

from the literature and empirical findings have been compiled into a three-step model covering the 

whole life cycle of a performance measurement system. The model aims at providing a structured 

overview of the implementation process for a performance measurement system, with the risk areas 

and context in mind. The three-step model is presented in figure 14, and a more detailed description 

can be found in chapter 6. 

 

 

Figure 14 shows the three-step model. It gives an overview of the proposed implementation process for performance 

measurement systems; from developing a system to using and acting on its results (Chibuye & Löfgren, 2013). 

By using the three-step model in the implementation process of a performance measurement system, 

organizations can continue to reap the benefits of performance measurement in a changing business 

model. 

7.3 Managerial Implications 

The downstream move toward a service-centric business model, and the aspiration to measure 

performance require a new view of the organizational context. As the findings show, the performance 

measurement system does not exist in isolation but in interaction with the surroundings.  

The thesis has resulted in several contributions for the preventative maintenance organization at Scania 

based on the identified risk areas in the three-step model: 

(1) Developing the system: A new performance measurement system with measures clearly linked 

to the strategic business objective to increase customer’s life cycle profit. 

(2) Pre-conditions for implementation: A substantial mapping of information and data flows in 

the preventative maintenance development and delivery processes was conducted. The 

identified risks to the implementation process were the lack of overview and integration of the 

IT-structure, as well as the unclear division of responsibilities. Recommended actions to be 

taken are; setting requirements on the IT-structure to facilitate data collection and on the data 

collection procedures. 
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(3) Using the system and acting on the results: For Scania’s preventative maintenance 

development and delivery processes, the developed performance measurement system could 

be used to assess the effects previous changes in the preventative maintenance program have 

had on customer profitability. The results from the performance measurement system give an 

indication of which areas that need to be focused on. Since the developed system mainly 

reflects past performance, as well as the fact that the system does not provide explicit actions, 

we recommend that the system should be used as a  tool for experimentation. The system 

could provide a means to test different maintenance program propositions and present the 

changes. 

7.4 Limitations and Further Work 
The master thesis resulted in a foundation for further work with performance management within 

servitized manufacturing companies. The results from this study can provide a structured approach to 

implementing new performance management processes in manufacturing organizations in the 

transition of their business model. However, this thesis has only studied one case company with a 

focus on preventative maintenance services, even though the aspiration is that the suggested three-step 

model can be used for other services provided by manufacturing companies. 

A further limitation that has been identified is that the findings, discussion, and recommendations are 

based on the organizational structure as it was when the study begun. Over the duration of the thesis 

period changes in the organizational structure have been made and we are aware of planned future 

changes. Therefore, some of the recommendations we have made to Scania were already set in motion 

during the final stages of our research, independent of our study. However, the research findings were 

based on the body of knowledge found in the literature and could still be relevant for similar cases as 

the theories still apply. 

Due to the diversified system structure and somewhat unclear division of responsibilities within 

Scania’s preventative maintenance organization, we lacked the resources needed to test our three-step 

model by implementing the developed performance measurement system. In order to assure that the 

proposed three-step model is appropriate for the implementation of performance measurement system 

we are aware that there could be a need for a verification of our findings through an implementation of 

a performance measurement system. 

Based on the limitations of this study, along with areas identified during the research, we suggest three 

areas for future work: 

(1) A longitudal study where the three-step model is implemented at a manufacturing company 

expanding into service provision to assure the model’s appropriateness. 

(2) A study conducted at a similar organization to verify the criteria and requirements identified in 

this study in order to scrutinize our conclusions and the appropriateness of the model. 

(3) Research the change management and leadership implications of implementing a new 

performance measurement systems and a downstream move toward service-centric business 

models. 
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Appendix 1: Workshop Protocol 

This appendix contains the workshop protocol that was used during the workshop visits. The questions 

and the observation instructions are structured according to where in the workshop process they can be 

found. However, some questions were asked independent of the position the asked person had and 

some of the noted points in the protocol were asked both as a question and observed in order to 

establish a wider base of knowledge and understanding. Since all workshop visits were conducted in 

Swedish, the protocol is also in Swedish. 

 

Protokoll för verkstadsbesök 

Detta protokoll medtages och fylls i vid ett verkstadsbesök. Frågorna och observationspunkterna som 

finns i formuläret syftar se till att den nödvändiga informationen samlas in vid varje besöket. 

Verkstadsbeskrivning 

 Vilken verkstad befinner vi oss på? 

 Hur många kunder har denna verkstad? 

 Vilka segment behandlar de? 

 Hur stor andel av arbetet är förbokad respektive spontana besök? 

 Vilka öppettider har verkstaden? 

 Hur många anställda är de på denna verkstad? 

 Hur många fordon servas vecko-/månadsvis? 

 Allmän processbeskrivning på denna verkstad (vilka stationer passerar kund/fordon igenom?). 

Kundmottagning 

 Vem bokar in kunden på besök? 

 Hur långt i förväg bokas kunden in? 

 Vilken information tas in vid bokningstillfället? 

 Baserat på bokningen, vad förbereds inför verkstadsbesöket? 

 Vem är det som kommer in med fordonet? (kund, chaufför, etc.) 

 Vem tar emot kunden? 

 Vad registreras när kunden kommer in? 

 Vart registreras informationen som kunden anger? 

 Vad får kunden för instruktioner/information? 

 Vad gör kunden när incheckningen av fordonet är klart? 

Underhållsarbetet/Produktionen 

 Vem tar ut arbetsordern? 

 Vart hämtas ordern ut? 

 Vad förbereds innan underhållsarbetet påbörjas? 

 Vilka tider loggas under utförandet av arbetsordern? 

 Vart registreras tiderna som loggas? 

 Vem registrerar loggade tider? 
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Utlämning av fordonet 

 När rapporteras fordonet klart för kunden? 

 Hur rapporteras fordonet klart för kunden? 

 Vem lämnar ut fordonet? 

 Vad registreras vid utlämning? 

 Vart registreras informationen från utlämningen? 

 Hur länge är fordonen inne i verkstaden i snitt? 

Fakturering 

 Vem ansvarar för att fakturera kunden? 

 Var kommer underlaget till faktureringen från? 

 Vilken information används till faktureringen? 

Övriga observationer under verkstadsbesöket 
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Appendix 2: Interview Questions 

The semi-structured interviews followed a predefined set of questions presented in this appendix. The 

interviews were conducted in Swedish and therefore the questions below are in Swedish. 

Intervjufrågor 

Namn: 

Avdelning: 

Befattning: 

--------------------------------------------------------------------------------------------------------------------------- 

Vad är ”din del” i processen? 

Vad har er avdelning för roll och ansvar i processen? 

--------------------------------------------------------------------------------------------------------------------------- 

Vem är er ”kund”? 

Vad levererar ni till denna kund? 

Hur levererar ni detta (system, data, instruktioner, etc)? 

Vem är er ”leverantör”? 

Vad får ni levererat från denna leverantör? 

Hur får ni det levererat (system, data, instruktioner, etc)? 

Finns det några andra informationsflöden eller informationspunkter i ditt arbete? 

Sammanfattning kommunikation/information 

 

 

-------------------------------------------------------------------------------------------------------------------------- 

Vad tror du är drivkrafterna för förflyttningen mot tjänster och att Scania ska vara en ”solutions 

provider”? 

Hur länge upplever du att denna process har pågått? 

Vilka hinder ser du finns/har funnits som saktat ner processen? 

Vilka tror du är de kritiska faktorerna för att lyckas? 

Vad tror du är den förväntade effekten av förflyttningen? 

--------------------------------------------------------------------------------------------------------------------------- 

Övriga kommentarer: 

 

Du 
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Appendix 3: Summary of the Old MPIs 

The MPI-model developed by Bernspång and Kali (2011) consists of 23 MPIs (maintenance 

performance measures) that are organized in three trees; economic, availability and customer 

satisfaction tree. This appendix summarizes all the measures, organized within the trees, together with 

its formula for calculation. Further, Bernspång and Kali (2011) identified some strengths and 

weaknesses for each individual measure that are also presented in the tables.  

Table 1 Description of the MPIs in economic tree, summary of Bernspång & Kali (2011,  pp. 58-61) 

MPI Equation Strengths Weaknesses 

E1                                                     

      
 

Gives the true cost on 

maintenance 

Does not include bad will 

E2                              

                                                    
 

Considers difference between 

planned and unplanned 

maintenance 

Cannot be measured, needs to 

be approximated 

E3                       

      
 

Puts a price on Uptime Does not distinguish between 

different types of maintenance 

E4                            

                      
 

Highlights PM effectiveness Does not reflect the cause of the 

emergency repair 

E5              

                      
 

Highlights PM effectiveness Does not reflect the absolute 

value of the maintenance cost 

E6                  

                      
 

Shows share of planned repair 

costs of maintenance cost 

Difficult to interpret. Both high 

and low values can be good 

E7                    

               
 

Evaluates effectiveness of PM 

program 

Poor performance can have 

ambiguous reasons 

E8                                             

  
 

Inspection points updated to 

reflect most common faults 

Wear and tear difficult to 

inspect on certain components 

E9                 

                      
 

Brings out the importance of 

personnel training 

Does not take tacit knowledge 

exchange into account 

 

Table 2 Description of the MPIs in the availability tree, summary of Bernspång & Kali (2011,  pp. 64-68) 

MPI Equation Strengths Weaknesses 

A1.1                                        Changes in downtime are easy 

to detect and availability relates 

uptime to how much the 

vehicles intended usage is 

intended to be used 

The measure can indicate when 

the maintenance activities are 

performed. It does not, 

however, give indication of the 

efficiency of the PM program 

A1.2       

                      
 

Same as for A1.1 Same as for A1.1 

A2       

                      
 

Can never give a false positive Difficult to trace the factors that 

have imposed a change in the 

measure 

A3                      

                      
 

Acts as feedback to the PM 

program 

Does not give indication on 

how many hours are spent on 

emergency repairs 

A4        

                      
 

Measures PM effectiveness Can give false positive if CM 

time does not decrease 

A5            

                      
 

Singles out planned repair 

activities 

Difficult to interpret 

A6         

       
 

Useful in following progress 

toward CBM strategy 

Difficult to determine suitable 

level for MPI 

A7       

                               
 

Shows average uptime between 

maintenance occasions 

Difficult to draw conclusions on 

reliability since all types of 

maintenance are included 
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A8       

                      
 

Highlights efficiency of PM Optimization can lead to 

increased breakdowns due to 

insufficient PM occasions 

A9       

                                    
 

Measures likelihood of failure 

and vehicle reliability 

Can be misleading if vehicle is 

not in use during its uptime 

A10                               

                      
 

Good measure to follow up PM 

efficiency 

The underlying reasons for 

changes in this metric are 

difficult to trace 

 

Table 3 Description of the MPIs in the customer satisfaction tree, summary of Bernspång & Kali (2011,  pp. 69-70) 

MPI Equation Strengths Weaknesses 

C1                           Measures the external 

effectiveness of the 

maintenance solution offered 

(to haulers in their study) 

This measure is influenced by 

both internal controllable 

factors and external, non-

controllable factors 

C2                          Takes both the competence of 

the workshop and the PM 

contract into consideration 

Catches only the customers 

satisfaction and it is to some 

extent influenced by the skills 

of the service sales 

representatives 

C3                            Works as organizational 

feedback from customers 

There is a risk of subjective 

perception instead of objective 

evaluation. Can be influenced 

by the customer’s expectations 

rather than the actual 

performance of the PM program 
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Appendix 4: Sequence Diagram for Individual Measures 

The sequence diagram presented in this appendix was compiled based on criteria identified in the 

performance measurement literature. The sequence diagram aims at providing a structured and 

comprehensive way of evaluating each individual measure within a performance measurement system.  

 

  

Discard 
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No 

No 

No 

No 
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No 
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No 
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No 
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Discard Yes 

No Step 7 Establish formula and 
units for input/output 

Is the formula for 
calculation defined with 
units for input/output? 
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Return to step 1 

Revise 
measur

e 
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Revise measuring 
process 

Is there a possibility  
for ambiguous 
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Yes No 
Step 13 

Can/will data be acted 
on? 

Is measure crucial for 
your measuring process? Discard 

Establish action plan 
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No 

No 

Yes 

No 

No 

Yes 

Yes 

No No 

Yes 

Yes 

No 

No 

Yes 

Yes 

Step 14 Eliminate/shorten 
process steps 
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process? 
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Step 17 
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e 

No 
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Can data be analyzed 
soon enough to be acted 
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Appendix 5: Measures within the New Performance Measurement System 

The new performance measurement system consists of 13 measures. In this appendix, a thorough description of each measure is presented.  

 

Previous name: E1

New name: Value Loss per Uptime

Purpose: To reflect the loss of value of each uptime hour due to maintenance

Description:
Shows economic impact of maintenance, including both maintenance costs 

and value of non-realized revenue. A low value is desired.

Business objective Linked to life cycle cost

Formula for calculation 

(with units):

Total maintenance cost [SEK] + value of non-realized revenue [SEK] 

Uptime [h]

Unit for output data: [SEK/h]

Input data:

1) Total maintenance cost = Total maintenance cost = preventative 

maintenance cost* +  planned repair cost** + emergency repair cost***

2) Value of non-realized revenue = downtime × (revenue per hour - variable 

cost per hour)

3) Uptime = planned operating time - downtime

Source of raw data:

1) Invoice records

2) Workshop: data on duration of workshop visit,

     Customer input on revenue and variable costs

3) Customers planned operating time

duration of workshop visit

Measuring frequency: At every maintenance occasion

Reference value: Reference should be set at first measuring point

Target value: Target value should be set in conference with customer

Who collects data: Person responsible for customer relations in workshop

Who acts on data: Preventative Maintenance Development

Action required: Trace source of change and determine the cause of the change

* Preventative maintenance cost = invoiced costs derived from preventative maintenance occasion

** Planned repair cost = invoiced costs from planned repair occasions

*** Emergency repair cost = workshop repair cost + emergency assistance fee + towing fee + replacement 

vehicle fee

Previous name: E2

New name: Non-Realized Revenue Ratio

Purpose:
To reflect what share of the total costs is due to reduced customer earning 

ability

Description:

Shows economic impact of maintenance occurring when vehicle is intended 

for use, i.e. during planned operating time. This due to unplanned 

maintenance, or to maintenance activities exceeding appointed time. A low 

value is desired.

Business objective Linked to life cycle revenue

Formula for calculation 

(with units):

Value of non-realized revenue [SEK]

Total maintenance cost [SEK] + value of non-realized revenue [SEK]

Unit for output data: Unit less

Input data:

1) Value of non-realized revenue = downtime × (revenue per hour - variable 

cost per hour)

2) Total maintenance cost = preventative maintenance cost* +  planned 

repair cost** + emergency repair cost***

Source of raw data:

1) Workshop for data on duration of workshop visit,

customer input on revenue and variable costs

2) Invoice records

Measuring frequency: At every maintenance occasion

Reference value: Reference should be set at first measuring point

Target value: 0

Who collects data:
Person responsible for customer relations in workshop

Invoicing personnel

Who acts on data: Preventative Maintenance Development

Action required:
Identify if increase/decrease is due to unplanned maintenance or workshop 

process and wrongful planning

* Preventative maintenance cost = invoiced costs derived from preventative maintenance occasion

** Planned repair cost = invoiced costs from planned repair occasions

*** Emergency repair cost = workshop repair cost + emergency assistance fee + towing fee + replacement 

vehicle fee
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Previous name: E3

New name: Maintenance Cost per Uptime

Purpose: To reflect if maintenance is done in a cost efficient manner

Description:
Reflects the effectiveness and efficiency of  maintenance, taking only 

invoiced costs into consideration. A low value is desired.

Business objective: Linked to life cycle cost

Formula for calculation 

(with units):

Total maintenance cost [SEK]

Uptime [h]

Unit for output data: [SEK/h]

Input data:

1) Total maintenance cost = preventative maintenance cost* +  planned 

repair cost** + emergency repair cost***

2) Uptime = planned operating time - downtime

Source of raw data:

1) Invoice records

2) Customers planned operating time

duration of workshop visit

Measuring frequency: At point of invoicing

Reference value: Reference should be set at first measuring point

Target value: Target value should be set in conference with customer

Who collects data:
Invoicing personnel

Person responsible for customer relations in workshop

Who acts on data: Preventative Maintenance Development

Action required: Trace if the change is due to changes in costs or changes in uptime

* Preventative maintenance cost = invoiced costs derived from preventative maintenance occasion

** Planned repair cost = invoiced costs from planned repair occasions

*** Emergency repair cost = workshop repair cost + emergency assistance fee + towing fee + replacement 

vehicle fee

Previous name: E5

New name: Preventative Maintenance Cost Ratio*

Purpose: To reflect the effectiveness of preventative maintenance program

Description:

Reflects the share of maintenance cost that can be traced to preventative 

maintenance, i.e. activities on work order for that specific occasion. Potential 

failures discovered during preventative maintenance occasions can lead to 

planned repairs thus added to total repair costs.

Business objective: Linked to life cycle cost

Formula for calculation 

(with units):

Total preventative maintenance cost [SEK]

Total maintenance cost [SEK]

Unit for output data: Unit less

Input data:

1) Total preventative cost = all costs associated with preventative 

maintenance occasions

2) Total maintenance cost = preventative maintenance cost + planned repair 

cost** + emergency repair cost***

Source of raw data:
1) Invoice records from preventative maintenance occasions

2) Invoice records

Measuring frequency: At every preventative maintenance occasion

Reference value: Reference should be set at first measuring point

Target value: N/A

Who collects data: Invoicing personnel

Who acts on data: Preventative Maintenance Development

Action required: Review intervals and/or preventative maintenance program content

* Results from this measure need to be displayed together with the separate component costs to avoid  sub-

optimization

** Planned repair cost = invoiced costs from planned repair occasions

*** Emergency repair cost = workshop repair cost + emergency assistance fee + towing fee + replacement 

vehicle fee
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Previous name: E4,E6

New name: Repair Cost Ratio

Purpose: To reflect the effectiveness of the preventative maintenance program

Description:

Reflects what share of the repair cost is due to emergency repair activities by 

looking at the ratio between emergency repair costs and planned repair costs 

generated through preventative maintenance program. An effective 

preventative maintenance program will lead to a decrease in this measure.

Business objective: Linked to life cycle profit

Formula for calculation 

(with units):

Total emergency repair cost [SEK]

Total planned repair cost [SEK]

Unit for output data: Unit less

Input data:

1) Total emergency repair cost = workshop repair cost + emergency 

assistance fee + towing fee + replacement vehicle fee

2) Total planned repair cost = workshop repair costs associated with 

planned repair occasion

Source of raw data:
1) Invoice records from workshop, Scania assistance, and contractor

2) Workshop invoice

Measuring frequency: At every maintenance occasion

Reference value: Reference should be set at first measuring point

Target value: 0

Who collects data: Invoicing personnel

Who acts on data: Preventative Maintenance Development

Action required: Re-evaluate maintenance program intervals and content

Previous name: E7

New name: Repair Work Order Ratio

Purpose: To reflect the effectiveness of the preventative maintenance work

Description:

Shows the ratio between planned work orders and total work orders. Can 

show if changes in the measure Repair cost ratio  are due to preventative 

maintenance program short comings or customers sensitivity to uptime 

disruptions.

Business objective: Linked to life cycle cost

Formula for calculation 

(with units):

Repair work orders from preventative maintenance [number]

Total repair work orders [number]

Unit for output data: Unit less

Input data:

1) Repair work orders from preventative maintenance = all repair work 

orders that arise at a preventative maintenance occasion

2) Total repair work orders = all work orders that involve a corrective 

maintenance activity

Source of raw data: Invoice records

Measuring frequency: At every maintenance occasion

Reference value: Should be set at initial measuring point

Target value: 1

Who collects data: Invoicing personnel

Who acts on data: Preventative Maintenance Development

Action required:

Investigate source of change in preventative maintenance activities: review 

work sheet order, review inspection procedures, review intervals and content 

of the preventative maintenance program, and/or review workshop 

competence level and training.
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Previous name: A1.2

New name: Availability

Purpose: To reflect the availability a customer has on his/her vehicles

Description:
A ration that displays what part of the planned operating time the customer 

has been able to utilize their vehicle

Business objective Linked to life cycle revenue

Formula for calculation 

(with units):

Uptime [h]

Planned operating time [h]

Unit for output data: Unit less

Input data:
1) Uptime = planned operating time - downtime

2) Planned operating time = time the vehicle is scheduled for use

Source of raw data: Duration of workshop visit and customers planned operating time

Measuring frequency: At every maintenance occasion

Reference value: Should be set at initial measuring time

Target value: Should be set in conference with customer

Who collects data: Person responsible for customer relations in workshops

Who acts on data: Preventative Maintenance Development

Action required:

Investigate scheduling maintenance activities

If change in uptime is due to increased emergency breakdowns: re-evaluate 

maintenance program intervals and content

Previous name: A2

New name: Uptime per Maintenance Hour

Purpose:
To reflect the effectiveness and efficiency of the preventative maintenance 

program

Description:

This measure shows how much uptime is attained for each hour spent on 

maintenance. A higher number would indicate that the preventative 

maintenance activities are performed in a more time efficient manner.

Business objective: Linked to life cycle revenue

Formula for calculation 

(with units):

Uptime [h]

Total maintenance time [h]

Unit for output data: Unit less

Input data:

1) Uptime = planned operating time - downtime

2) Total maintenance time includes all three maintenance types; emergency 

repair occasion, repair occasion, and preventative maintenance occasion. 

Calculation: Total maintenance time = invoiced repair/maintenance time + 

transportation time + waiting time

Source of raw data:

1) From customer and maintenance records

2) Invoice records and customer input on transportation time and waiting 

time

Measuring frequency: Measurement done at each workshop visit

Reference value: Should be set at initial measuring time

Target value: Should be set in conference with customer

Who collects data:
1) Person responsible for customer relations in workshops

2) Invoicing personnel and indoor service sales person

Who acts on data: Preventative Maintenance Development

Action required:

Review maintenance intervals and/or preventative maintenance program 

content

If change in uptime is due to increased emergency breakdowns: re-evaluate 

maintenance program intervals and content



Performance Measurement Systems                 Chibuye, L. & Löfgren, E., 2013 

Page 5 (7) 
 

 

  

Previous name: A4

New name: Preventative Maintenance Time Ratio

Purpose: To reflect the effectiveness of the preventative maintenance program

Description:

Reflects the share of maintenance time that is spent on preventative 

maintenance. This measure is desired to have a high value, as it implies that 

less time is spent on corrective maintenance activities ie. prevent failures.

Business objective: Linked to life cycle cost

Formula for calculation 

(with units):

Preventative maintenance time [h]

Total maintenance time[h]

Unit for output data: Unit less

Input data:

1) Preventative maintenance time = invoiced preventative maintenance time + 

transportation time + waiting time

2) Total maintenance time includes all three maintenance types; emergency 

repair occasion, repair occasion, and preventative maintenance occasion. 

Calculation: Total maintenance time = invoiced repair/maintenance time + 

transportation time + waiting time

Source of raw data: Invoice records and customer input on transportation time and waiting time

Measuring frequency: At every preventative maintenance occasion

Reference value: Should be set at initial measuring time

Target value: 1

Who collects data:
Invoicing personnel and person responsible for customer relations in 

workshops

Who acts on data: Preventative Maintenance Development

Action required:
Review preventative maintenance program content and intervals to detect 

why failure occurs

Previous name: A3,A5

New name: Emergency Repair Time Ratio*

Purpose: To reflect the effectiveness of the preventative maintenance program

Description:

The measure shows the time ratio between emergency repairs and planned 

repairs. An effective preventative maintenance program aims at preventing 

critical breakdowns thus lowering the amount of time spent on emergency 

repairs.

Business objective: Linked to life cycle cost

Formula for calculation 

(with units):

Total emergency repair time [h]

Total planned repair time [h]

Unit for output data: Unit less

Input data:

1) Total emergency repair time = time from breakdown until vehicle is back 

on road (not including breakdowns due to accidents)

2) Total planned repair time = All the time associated with a planned repair 

occasion, including transportation time and waiting time

Source of raw data:
1) Information from customer

2) Workshop invoice and information from customer

Measuring frequency: At every repair occasion

Reference value: Reference should be set at first measuring point

Target value: 0

Who collects data: Indoor service sales person

Who acts on data: Preventative Maintenance Development

Action required: Revise preventative maintenance program intervals and content

* This measure should be displayed together with total repair time (emergency repair time + planned repair 

time).
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Previous name: A7

New name: Uptime per Maintenance Occasion

Purpose: To reflect the available uptime between maintenance occasions

Description:

This measure shows the average uptime available between maintenance 

occasions. For some customers it is desirable to have fewer and longer 

maintenance occasions, whereas others are interested in having many but 

short maintenance occasions. The target for this measure must be set with 

the customers operations in consideration.

Business objective: Linked to life cycle revenue

Formula for calculation 

(with units):

Uptime [h]

Maintenance occasions [number]

Unit for output data: [h/number]

Input data:

1) Uptime = planned operating time - downtime

2) Maintenance occasions = all maintenance occasions that take place in the 

workshop or emergency repairs performed on the road (maintenance 

occasions that occur directly after each other, they are considered as one 

occasion)

Source of raw data:
1) From customer and maintenance records

2) Invoice records (from workshop and Scania Assistance)

Measuring frequency: At every maintenance occasion

Reference value: Should be set at initial measuring time

Target value: Should be set in accordance to customer preferences

Who collects data:
1) Person responsible for customer relations in workshops

2) Invoicing personnel

Who acts on data: Preventative Maintenance Development

Action required:
Trace if source of change is due to unrealistic intervals or maintenance 

content

Previous name: A8

New name: Uptime per Preventative Maintenance Occasion*

Purpose: To reflect the available uptime between preventative maintenance occasions

Description:
This measure shows the average amount of uptime attained between 

preventative maintenance occasions.

Business objective: Linked to life cycle revenue

Formula for calculation 

(with units):

Uptime [h]

Preventative maintenance occasions [number]

Unit for output data: [h/number]

Input data:

1) Uptime = planned operating time - downtime

2) Preventative maintenance occasion = the total number of workshop 

occasions due to preventative maintenance

Source of raw data:
1) From customer and maintenance records

2) Invoice records

Measuring frequency: At every preventative maintenance occasion

Reference value: Should be set at initial measuring time

Target value: Should be set in conference with the customer

Who collects data:
1) Person responsible for customer relations in workshops

2) Invoicing personnel

Who acts on data: Preventative Maintenance Development

Action required:

Review preventative maintenance intervals and content. Review mean time to 

failure to ensure that prolonged maintenance intervals do not increase failure 

rate.

*This measure should be displayed together with Mean Time to Failure to show real maintenance interval
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Appendix 6: Sequence Diagram for Performance Measurement Systems 
The sequence diagram presented in this appendix aims at providing a methodical evaluation structure 

for a performance measurement system.  
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