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Abstract  
 

For organisations to stay competitive, continuous improvements and development are needed.  

Organisations handling complex services, structured in projects, find difficulties in 

understanding the project performance. Understanding the project performance is important in 

order to achieve the ability to implement improvements and development activities in projects. 

Furthermore, project performance needs to be understandable for the whole organisation in 

order to be able to prioritize. There are several applicable methods available for handling the 

evaluation of performance. One method is Earned Value Management, EVM, which 

incorporates project scope, schedule and cost parameters in order to create project control.  

 

The purpose of this study is to investigate how EVM could be implemented for evaluating 

performance in projects handling repair and maintenance based on the EVM standard 

ANSI/EIA-748. The purpose is also to identify needed adaptations in the projects to make it 

possible to implement EVM. The EVM standard contains important steps and activities needed 

in order to be able to aggregate values and evaluate performance.   

 

The result of this study presents adaptations needed for EVM implementation based on the 

EVM standard ANSI/EIA-748. The study concludes that some structural and managerial 

changes need to be done before EVM can be implemented. The organisation needs to formulate 

common guidelines for structuring work and organisations, as well as formulate and define 

common reporting structures for documentation and reporting. In addition, the way of handling 

planning, and budgeting need to be reviewed and customised. The organisation also needs to 

continuously work with the knowledge and understanding about the importance of the business 

and the evaluation, to create a successful EVM implementation and a sustainable business. 
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Sammanfattning 

 
För att organisationer ska kunna vara konkurrenskraftiga krävs kontinuerlig förbättring och 

utveckling. Organisationer som är organiserade i projekt och som hanterar komplexa tjänster, 

finner svårigheter i att förstå projektets prestation. Detta är viktigt för att kunna genomföra 

förbättringar och utvecklingsaktiviteter. Dessutom måste projektets prestation kunna förstås av 

hela organisationen för att skapa möjligheter att prioritera. Det finns flera tillgängliga metoder 

som kan användas för att hantera detta. En metod är Earned Value Management (EVM), som 

innehåller projektomfång, tidsplan och kostnadsparametrar för att skapa projektstyrning. 

 

Syftet med denna studie är att undersöka hur EVM kan implementeras för att utvärdera 

prestanda i projekt som hanterar service och underhåll, baserat på EVM-standarden ANSI/ EIA-

748. Syftet är också att identifiera nödvändiga anpassningar i projekten, för att göra det möjligt 

att implementera EVM. EVM-standarden innehåller viktiga steg och aktiviteter som krävs för 

att kunna aggregera värden och utvärdera prestanda. 

 

Resultatet av denna studie presenterar anpassningar som behövs för implementering av EVM, 

baserat på EVM-standarden ANSI / EIA-748. Studien drar slutsatsen att vissa strukturella och 

ledande förändringar måste göras innan EVM kan implementeras. Organisationen måste 

formulera gemensamma riktlinjer för strukturering av arbete och organisationer, samt 

formulera och definiera gemensamma strukturer för dokumentation och rapportering. 

Dessutom måste sättet att hantera planering och budgetering granskas och anpassas. 

Organisationen måste också kontinuerligt arbeta med kunskap och förståelse om verksamhetens 

betydelse och utvärdering, för att skapa en framgångsrik EVM-implementering och en hållbar 

verksamhet. 

 

 

 

 

Nyckelord: Earned Value Management (EVM), Projektledning, Prestationsutvärdering, 

Prestandamätning, Serviceprojekt, ANSI / EIA-748.   
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1. Introduction 

 

This master thesis is written on behalf of KTH Royal Institute of Technology and The Swedish 

Aerospace and Defence Company, Saab. The thesis presents a qualitative case study 

investigating the possibility to evaluate performance in projects handling repair and 

maintenance, by using Earned Value Management. This chapter begins describing the 

background of this study including delimitations, followed by the problem formulation, the 

purpose and the research questions. 

 

1.1 Background 

 

A popular way for a business to increase performance is to add services to their physical 

products. Services can be seen as value-adding activities that satisfy the customers´ need and 

generates revenue and competitive advantages through the provision of services. It can, for 

example, be installation or maintenance work, due to whether the services offers before, during 

or after sales (Mathieu, 2001). The integrated service offering comes with several benefits for 

businesses. For instance, it could be a business that ensures long-term incomes (Wang, Lai, & 

Shou, 2018; Baines, Lightfoot, Benedettini, & Kay, 2009).  

 

Services contain work and activities that often are handled continuously. However, services can 

also be accomplished in projects where temporary organisations are used to execute the work. 

Occasions when service operations are accomplished in project structures, are when the work 

are of a more complex character (Andersen, Grude, & Haug, 2013; Nicholas & Steyn, 2018). 

For example, when problem-solving, or development generation are needed and included in the 

service business. Generally, the expected benefit of using a project organisation is to create 

opportunities for ideas, knowledge and innovation. Project organisations can ensure effective 

knowledge sharing and integration between different areas within the project and externally in 

order to create a learning and sustainable organisation (Swan, Scarbrough, & Newell, 2010). 

This is possible if the projects are handled and structured in a way that promotes knowledge 

sharing. The projects considered in this study, are projects including development and 

delivering of services. These projects can generally be named Service Projects and include 

repair and maintenance work. 
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In order to implement process improvements in projects, it is necessary to understand the 

project performance. Therefore, performance evaluation has been stated as an important part of 

project management in order to ensure that projects are performing in terms of cost, time, 

resources and deliverables (Avots, 1969).  Furthermore, performance evaluation is an important 

part of the ability to create a learning organisation since it could visualise shortcomings (Swan, 

Scarbrough, & Newell, 2010). 

 

Generally, the performance measurement and evaluation are often done by checking if the 

project activities are on schedule and if the project costs are on budget. However, this type of 

performance measurement only gives a momentary picture of the project situation and does not 

include information about the ability to finish the project on time and within the budget. This 

may lead to unexpected late deliveries, run over of cost or unbalance of resources. A possible 

solution to this could be the ability to forecast time and cost in order to create control. This 

requires a common method which enables access to data needed to create good estimations 

(Project Management Institute, 2011).  

 

Today, there are considered to be difficulties in understanding the performance of the service 

projects at the case company. It is difficult for employees outside the service projects to 

understand if the projects are on track and will end within their budgets. Measurements of time, 

cost and resources are done but are not summarised in a way that makes it possible to compare 

with other ongoing service and development projects at the project unit. In addition, there is no 

standardized methods for evaluating performance, creating revisions and documentation in the 

service projects.  

 

According to existing literature, different methods are used for evaluating performance, there 

among Earned Value Management (EVM). The general idea with EVM is to continuously 

measure the results in the project to identify the value and compare it with the planned value 

identified by the budget and schedule. The results could furthermore also be used as an indicator 

of the cost and schedule effectiveness and the values could be extrapolated and used to compile 

forecasts of the total project execution and final cost during the project execution (Project 

Management Institute, 2011).  
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This study investigates the possibility to evaluate performance in service projects at the case 

company, by using EVM. This is done in order to understand how EVM can be implemented 

in service projects in general and how the performance evaluation can be improved through the 

implementation. The scope for this thesis is to identify critical activities and factors that are 

needed for performance evaluation with EVM in service projects, and furthermore to suggest 

ways to implement EVM in service projects.  

 

This study is done at the aerospace and defense company Saab Surveillance and executed at the 

“Project Unit Fighter” (PU Fighter) at the business unit “Electronic Warfare” (EW). The PU 

Fighter is a project management office that coordinates product development and customer 

delivery work, as well as repair and maintenances for EW systems. The way of handling repair 

and maintenances are done via so-called “in-service support contracts” between the customers 

and Saab. The contracts are organised and executed as “service projects”, encompassing 

operative repair and maintenance work of EW systems. The operational work in the service 

projects follows the “return and repair flow”, i.e. the operational flow that repair units follow 

during repairing or maintenance work.  The return and repair flow occur physically in an area 

of the production. 

 

1.2 Purpose 

 

The purpose of this study is to analyse how EVM could be implemented for evaluating 

performance during contract periods. The purpose is also to identify needed adaptations in the 

service projects to make it possible to implement EVM.  

 

1.3 Contribution 
 

This study aims to contribute to existing literature by presenting an aggregated view of 

adaptions needed for EVM implementation in complex projects, handling repair and 

maintenance. It contributes with an example of how projects can be structured in order to create 

opportunities for EVM implementation. The study presents possible needed adaptations to 

enable EVM implementation in projects with a high degree of complexity. The findings from 

this study aims to be generalised to other projects with a similar level of complexity.  
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1.4 Research Questions 

 

In order to operationalise the purpose, the following research questions have been formulated: 

  

• RQ1: What are the current ways of managing the return and repair flow and service 

projects? 

• RQ2: What are the current ways of managing performance evaluation in the return and 

repair flows and service projects? 

• RQ3: What changes and adaptations are needed in the service projects for EVM 

implementation? 

 

1.5 Thesis Outline 
 

Chapter 2 – Research Methodology: This chapter presents the methodology used to answer 

the research questions, and to fulfil the purpose, of this study. First, the research approach is 

presented and motivated, followed by the choice of data collection, which describes the method 

used for collecting data in this study.  

 

Chapter 3 – Theoretical Framework: This chapter presents the theories that creates the 

theoretical framework for this study. The theoretical framework consists of relevant previous 

research within the area of project management and EVM, and has established to ensure the 

empirical context.   

 

Chapter 4 – Analytical Framework: This chapter presents the theory used for analysing the 

findings in this study. The theory used are “Areas of adaptations for EVM implementation” and 

presents areas of adaptations based on where you are during a project period.  

 

Chapter 5 – Empirics: This chapter presents the empirical findings of this study. The empirical 

findings are the results of the empirical study conducted at the case company. The chapter 

begins with a background description of the case company, the empirical setting, followed by 

descriptions of concepts and methods used at the case company which is central to this study. 

This chapter aims to present answers to the first and to the second research question.  
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Chapter 6 – Analysis: This chapter presents an analysis of the empirical findings, in relation 

to the theoretical framework. By using the analytical framework, it contributes with a 

comparison of the empirics, presenting the current performance evaluation in service projects, 

with the EVM standard ANSI/EIA-748. It further presents adaptations needed for EVM 

implementation in the service project. This chapter aims to present answers to the third research 

question.  

 

Chapter 7 – Discussion: This chapter presents a discussion of the findings from this study, 

which consists of adaptations needed for EVM implementations. The adaptations identified and 

discussed in this chapter are: The Work Structure, The Common Project Structure, The 

Summation of Data, and Estimations and Forecast. The general attitude and knowledge within 

the area of performance evaluation are also discussed as well as the limitations of the method 

used.  

 

Chapter 8 – Conclusion: This chapter presents the conclusion of this study and the 

recommendations stated by the author.  
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2. Research Methodology 

 

This chapter describes the methodology used to conduct the study and answer the research 

questions. It presents the research strategy, which describes how the methodology was designed 

to suit the purpose of the study. Furthermore, it also presents the sensitivities, which aimed to 

discuss the quality of the study in terms of validity and reliability. Ethical aspects have also 

been taken into consideration and are further presented in this chapter.  

 

2.1 Research Approach 

 

This thesis is based on a qualitative case study that has investigated the implementation of 

performance evaluation in service projects by using EVM. To answer the research questions 

stated above, an abductive approach was used. Generally, the abductive approach maintains 

that theories are generated through a creative process of abductive reasoning (Haig, 2014). The 

abductive reasoning is an inference that takes us from description of data phenomena, to 

plausible explanations of those data phenomena (Ward, Clack, & Haig, 2016). According to 

Ward, Clack and Haig (2016), a characterisation of the abductive approach can be given as 

follow: “some observations (phenomena) are encountered that are surprising because they do 

not follow from any accepted hypothesis (theory); we come to notice that the observations 

(phenomena) would follow as a matter of course from the truth of a new hypothesis (theory) in 

conjunction with accepted auxiliary claims; we therefore conclude that the new hypothesis or 

theory is plausible and thus deserves to be seriously entertained and further investigated.” 

Furthermore, the abductive inference enables us to view abduction as a pattern of inference, to 

the most plausible explanation (Ward, Clack, & Haig, 2016). For this empirical study, based on 

an identified problem, the theory was used to develop an understanding of the findings. The 

approach provided the opportunity to compare reality with theory and enabled the usage of new 

theories.  

 

2.2 Choice of data collection  

 

The main source of data collection for this thesis was observations and interviews conducted at 

the case company. The observations and the answers from the interviews were later compared 

and summarised in order to create a picture of the current work in the service projects, and with 
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performance evaluation at the case company. The study is a qualitative study that has used a 

qualitative data collection method in order to get descriptive answers to the research questions. 

The method used for collecting data by observing and interviewing is described down below.  

 

2.2.1 Observations and interviews 

 

When implementing new methods in established operations it is fundamental to identify how 

the works operate today. It is also important to have a perception of what people working with 

the operations experience. For this study, the current way of working was identified by 

observations and by semi-structured interviews with respondents; employees in the considered 

business unit, at the case company. Semi-structured implies that an interview guide was used, 

but the structure of the questions was customised for each specific interview. Additionally, it 

gave room for discussion. The semi-structure is generally a common way to collect data in a 

quantitative study (Blomkvist & Hallin, 2014). The observations contributed to a holistic 

understanding and the opportunity to ask supplementary questions to the respondents.  

 

The interview questions were based on the purpose of the study and structured according to the 

theoretical framework. The questions used in the interviews are presented in Appendix 2. For 

this study, this kind of data collection, where observations are combined with semi-structured 

interviews, was considered to be relevant and appropriate since it generates a holistic and 

comprehensive picture of the way of working. The empirics are accepted by the involved 

employees.  

 

2.2.2 Selection of Respondents  

 

The observations and the interviews were done at the PU Fighter. The interviews were 

conducted with employees working with the service projects to some extent. The selection of 

respondents was mainly based on the purpose of empirical study, which was to create a picture 

of the current situation within the area of performance evaluation in service projects. The 

respondents selected were all involved in the management of the service projects, and their 

answers will together generate a comprehensive picture of the current situation in service 

projects at the project unit. This, especially since they handle and considers the projects from 

different perspectives.  
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The observations were furthermore done to supplement the answers from the interviews. The 

employees interviewed were contract managers, project managers, sub project managers, 

production managers, and planners. Same roles, including production employees, were 

involved in the observations. The roles and responsibilities are further described in Table 1. 

The observations were done at the case company during a period 48 days spread over four 

months. The observations were done by talking to employees working with the service projects 

and by walking around in the production where the service projects practically are handled. By 

being physically present at the case company, contributes to a comprehensive picture of the 

organisation, the business and the way of working in the service projects.  

 

Table 1. Roles of respondents and their responsibilities 

Roles of Respondents Responsibilities 

Contract Manager (CM) 
Responsible for contracts. Assigns Project 

Managers to projects.  

Project Manager (PM) 
Responsible for managing service projects 

including service and rear maintenance. 

Sub Project Manager (Sub-PM) 
Responsible for managing the operational 

work in service projects. 

Production Manager (Prod M) 
Responsible for managing project activities 

in the production.  

Planner (P) 
Responsible for planning the activities in the 

production.  

Production Employees  
Responsible for executing the operational 

work in production. 
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2.3 Quality of research 

 

This section evaluates the aspects considered to ensure the quality of the research in this study. 

Validity and reliability, as well as ethical aspects, are taken into consideration.  

 

2.3.1 Validity and Reliability 

 

To ensure that the result of a study will present something valuable, it is necessary to look at 

the validity and reliability. Validity can be divided into two categories, internal and external 

validity. Generally, internal validity refers to the extent you can show that the activities done in 

the study are the only ones causing the results, while external validity refers to the extent the 

result of a study can be generalized to other situations. Reliability, on the other hand, is about 

the overall consistency of a measure. A measurement or a study is said to have a high degree 

of reliability if it produces similar results under the same conditions. (Hansson, 2007; Trochim 

& Donnelly, 2001).  

 

Validity and reliability are central parts of the scientific method and are used as a core when 

accepting scientific results. According to Morse et al, (2002), there are some verification 

strategies that can be used to ensure reliability and validity. Activities included in the strategies 

are methodological coherence, sampling sufficiency, developing a dynamic relationship 

between sampling, data collection and analysis, thinking theoretically, and theory development 

(Morse, et al., 2002). These verifications are used for validating and to create reliability in this 

study. Each verification is generally described below followed by an account of how the 

verifications have been handled in this study.  

 

Firstly, the aim of methodological coherence is to establish a unified research frame that ensures 

congruence between the research and the method. For qualitative research, the research 

questions need to match the method, which matches the data and the analysis. Important to keep 

in mind is that research unfolds which means that the process not may be linear. For example, 

the data may demand to be treated differently which generates a need for changing the research 

question or modifying the method. In order to fit the data to meet the goals must be coherent, 

with each component verifying the previous component and the method generally (Morse, et 

al., 2002). 
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Secondly, the sample must be appropriate and use participants that have knowledge of the 

research subject. Additionally, this includes effective saturation of categories with good quality 

data.  Sampling adequacy evidenced by saturation and replication includes that data to account 

for the whole research area covering all aspects of the phenomenon have been obtained.  

 

Thirdly, collecting and analysing data concurrently creates a mutual interaction between the 

needs of knowledge with what is already known. This requires an iterative interaction between 

the data and the analysis.  

 

Fourthly, thinking theoretically is about emerging from data reconfirmed from new data which 

generates new ideas in need of verification by collected data. Thinking theoretically requires a 

multi-perspective as well as a macro-micro perspective and the possibility of inching forward 

without making cognitive leaps. It is also high important to build a solid base. This verification 

strategy has been taken into consideration when collecting data for this study.  

 

Lastly, the theory development aspect is about to develop the theory and to transfer between a 

micro perspective of the data and a macro theoretical perspective. According to Morse et al, 

(2002), theory can be developed in two ways; as an outcome of the research process, or as a 

template for comparison and development of theory. Generally, valid theories are well 

developed, logical, consistent, comprehensive and informed (Glaser, 1978). 

 

Together, the verification strategies combine each other and build together reliability and 

validity in science (Morse, Barrett, Olsson, Olson, & Spiers, 2002). The way that the 

verifications have been handled in this study are described down below.  

 

• Methodological coherence: For this study, the method was created with the purpose to 

answer the research questions. The method was analysed carefully in order for the data 

and analysis to meet the method and the research question. Since the process not was 

linear, some changes in the research question was done during the study period. 

However, each component was verified in order to meet the objectives.  

 

• Sample must be appropriate: For this study, empirical knowledge from the employees 

involved in the service projects were used. These employees were considered to be the 
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ones with the best knowledge within the area. Furthermore, the literature used were 

critically reviewed thought the study  

 

• Collecting and analysing data concurrently: For this study, iterative interaction 

between the collected data and the analysis were done. This verification strategy was 

especially taken into consideration when investigating the research area. This was done 

by benchmarking, exploring literature and by discussing with employees at the case 

company. Furthermore, the data was collected at the case company in order to get a deep 

understanding, and the respondents confirmed the data before it was published. 

 

• Thinking theoretically: For this study, this verification strategy was taken into 

consideration when collecting data for this study. Verification of collected data was 

done and a multi-perspective as well as a macro-micro perspective was used when 

collecting data.  

 

• Theory development: For this study, the presented theories was developed from 

outcomes of the research process.  

 

2.3.2 Ethnical aspects 

 

Ethics is a part of the philosophy that complies with good praxis considering scientific work in 

order to counteract harmfulness. Ethics can also be named moral philosophy and can be seen 

as a system of moral principles that determines if something is good or bad, right or wrong. It 

involves systemization and recommending concepts of right or wrong conduct. Ethics in 

scientific work is also about including the perspective of norms when presenting results in order 

to ensure the remaining impartial (Ahlin, 2017).  The way in which the ethical aspects were 

handled in this study was based on the principles of ethical research for humanities and social 

science research published by the Swedish Research Council (2017).  

 

Firstly, referring correctly to sources used is of highly importance when collecting and using 

others´ data and knowledge. The reader needs to understand and be aware of to what extent the 

study originates from the people presenting the results. It is also important to ensure that the 

people participating in the study are aware of the study, which should be done by use informed 
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consent. This is important to include in order to not transfer any information that could offend 

privacy (Swedish Research Council, 2017). 

 

When doing research, it is of significant importance to not transfer harmful, or confidential 

information. This could, for example, include that some of the participations or sources need to 

be anonymous or to exclude some for the study irrelevant details.  Furthermore, the perspective 

of good use requirements needs to be taken into considerations in order to create a reliable 

study. The requirement includes among others that only use the collected data for the intended 

and stated purpose. The data should be used with respect and diligence which also is important 

in order to not create dissemination or plagiarism.  

 

To sum up, ethical aspects are about being aware and considered thought the four principles 

presented by the Swedish Research Council. The way of handle the principles is presented 

below. 

 

• The information requirement: All involved were informed about the purpose, the 

objective of the study before participating, which ensured awareness of the aim of the 

study.  

 

• The consent requirements: The problem formulation was proposed by the company at 

which the case was conducted. Participation for each individual at the case company 

was voluntarily.   

 

• The confidentiality requirement: Confidentiality was discussed with responsible 

employees at the case company. A decision was made that all interviewees should be 

mentioned with titles instead of names.  

 

• The good use requirement: The final report was accepted by the participants and by the 

case company before publishing. Quotes used in the report were validated by the 

interviewees before presenting the final report.  
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3. Theoretical framework 

 

This chapter presents the existing body of knowledge within the research area of this study. The 

purpose of the theoretical framework was to gain knowledge on the considered topic as well as 

finding potential gaps in the current research and knowledge. The chapter begins with a broad 

perspective of the basics of a project and what it includes and continues with a narrow down 

to projects handling repair and maintenance. The chapter also contains theory about 

performance evaluation, EVM, requirements for EVM, and suggested adaptations and 

adaptation areas for EVM implementation. The adaptation areas are further used as an 

analytical framework for analysing the findings in Chapter 5.  

 

3.1 Servitization 

 

The term servitization was introduced by Vandermerwe and Rada (1988) and is, for 

manufacturing companies, about adding services to products in order to create value for the 

customer. The services part of the servitization business could, for example, be maintenance 

services, which can give the products a longer lifetime, or updates to the latest versions. 

Servitization focuses on the customers’ needs in order to make the customers satisfied. The 

concept can be seen as an innovation of organisations capabilities to shift from only offering 

products, to offering integrated products and services that generate value in the use for the 

customer (Baines,et al., 2009). According to Wang, Lai and Shou (2018), servitization has been 

recognized as an effective way to achieve superior performance. This confirms by Ren and 

Gregory (2007), which means that servitization can be defined as “a change process wherein 

manufacturing companies embrace service orientation and/or develop more and better services, 

with the aim to satisfy customer’s needs, achieve competitive advantages and enhance firm 

performance”. Furthermore, the concept seems to emphasize the potential to increase and 

maintain revenue and increase profitability in organisations (Wang, Lai, & Shou, 2018). The 

integrated service offerings are additionally often long-lived, distinctive and easy to defend 

from the competition (Baines, et. al., 2009).  

 

Servitization is a customer-oriented business since the value of the offering is understood 

through the eyes of the customer. (Brady & Davies, 2002). Compared to product-oriented 
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businesses where the value is embedded in products, servitization businesses create value 

between firms and customers’ participation (Grönroos, 2004).  

 

Different types of services can be categorised depending on whether the service is offered 

before, during or after sales (Mathieu, 2001). The first category includes “pre-sale services” 

that aid the buyer when purchasing the product. It can, for example, be a demonstration of the 

product or a trial use. The second category includes “sale services”, which helps the customer 

during the purchasing process, and in providing instructions for proper use of the product. This 

category can also be named implementation activities and involves services such as installation. 

The third, and last category, includes “post-services”, which are services designed to satisfy the 

usage of the sold product. It can, for example, be maintenance work (Samli, Jacobs, & Wills, 

1992).  

 

3.2 Service in projects 

 

Several project-based firms are transforming their business model by adding services to their 

products, which includes a change in the supply change (Galera-Zarco, Morales-Gallego, & 

Pérez-Árostegui, 2014). Compared to general manufacturing project-based servitization often 

handles work including discontinuity of demand, the structure of work, or complexity of offers. 

(Baines, et al., 2009; Bustinza, Parry, & Vendrell-Herrero, 2013). Discontinuity of demand or 

complexity of offers could, for example, be services including development, or problem-

solving that are difficult to predict (Chesbrough & Rosenbloom, 2002). Services have different 

roles and functions in businesses of delivering solutions through projects (Artto, et al., 2008).  

 

From a project-business point of view, a challenge could be to integrate the services into the 

project business, especially if there are several parallel projects ongoing (Artto, et al., 2008; 

Gann & Salter, 2000). Service in projects can be seen as a kind of system integration. Davis 

(2004) describes the integrated system as an innovative strategy where products and services 

are combined in a set of long-lasting deliverables (Gann & Salter, 2000; Alderman, et al., 2005).  

 

Complexity in a project is how difficult and complicated the project is to understand, plan and 

execute (Ong, Wang, & Zainon, 2016).  To define the complexity of a project can be difficult 

since projects differ widely in terms of types of work and structures. However, the most general 
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characteristics of complexity in projects are interactions with multiple surfaces and multiple 

stakeholders, as well as internal and external uncertainties (Ong, Wang, & Zainon, 2016; 

Kerzner & Belack, 2010). In other words, more activities connected to each other generates 

more complex planning and execution. Also, the level of specific knowledge and need for 

research and development increases the complexity of a project since it generates uncertainties 

in the outcome. The uncertainties arise when it is difficult to predict difficulties and outcomes, 

which make the hard to forecast the total costs. Another thing that affects the project complexity 

is the scope, time and costs. Generally, the bigger the scope a project has, the more complex it 

is. Same with the costs and time, the costlier and more time consuming a project is, the more 

complex it is (Kerzner & Belack, 2010). 

 

3.3 Projects 

 

Project is an organisational structure and process that is utilized to efficiently and effectively 

use and manage resources, tasks, and activities (Davis, 2017). Organisations use projects to 

manage work across a range of functions to ensure proper coordination of project activities 

(Demirkesen & Ozorhon, 2017). Traditionally, projects should deliver agreed-upon 

functionality within budget and on time. According to Procaccino and Verner (2006), project 

success defines holistically as “a project´s ability to meet its operational and stakeholder 

objectives – with emphasis on the people side of project success factors rather than only the 

‘iron triangle’”. Furthermore, project success factors are stated to be the ability to have clearly 

defined goals and appropriate organisation support and networks for communication within the 

project. It is also beneficial for projects to have the ability to manage unforeseen complications 

(Pinto, 1999). In addition, the people working in the project, the project team, need to have a 

clear understanding of their project success objectives (Baccarini, 1999). 

 

Organisations contain structured work and activities in order to accomplish their daily business. 

This kind of work and activities are often handled recurrently and continuously and are usually 

managed in base or line organisations. However, there are also temporary work and activities 

that cannot be handled by base or line organisations. These work and activities can instead be 

accomplished in projects (Andersen, Grude, & Haug, 2013). Generally, a project is a work 

structure that has become increasingly important in firms and organisations and is spreading 

across all types of businesses. A project is about creating temporary organisations to solve 
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Time 

Cost Performance 

different problems and execute work. According to Nicholas and Steyn (2018), various projects 

can differ, but there are some characteristics that define a project. The characteristics are listed 

below.  

 

• A project has a defined goal and a defined purpose with well-defined end-items, 

deliverables and results.  

• A project is unique and require something different compared to previous work. A 

project is a one-time activity. 

• A project has a temporary organisation that strives to accomplish the goals and purpose 

with a scheduled time frame.  

• A project uses resources from different areas, functions and organisations.  

• Since a project is unique it carries risks (Nicholas & Steyn, 2018).  

 

Important to understand when reading about project and project management is the distinction 

between the project, which is the work, and the result of a project, the finished product, which 

is the object. While the project is the time-limited work the object is the long-term stable result 

after the project is completed. The result of a project is not a part of the project work, the result 

is objectively created and specified by an external or internal client (Engwall, 2004). According 

to Briner et al, (1991) the project work needs to be completed and its objectives realized in 

terms of time, cost and performance for the client to be satisfied with the project. A project 

should fulfill stipulated functions and quality requirements and needs to be completed within a 

certain time period and within a certain budget. A way of describing this is by using an 

equilateral triangle including the project´s objective dimensions visualised in Figure 1. The 

relative importance of each dimension differs between activities in a project depending on what 

is prioritized and important for the project objective (Engwall, 2004).  

 

 

 

 

 

 

 

 
               Figure 1. Project objective triangle. 
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3.3.1 Project Organisation 

 

A project organisation is a temporary organisation created to execute the project work. Compare 

to traditional organisation project organisations are created and constructed for solving specific 

tasks. When the project is over, and the objective is fulfilled the organisation is spat. A project 

organisation is created to be able to carry out the project work as efficiently as possible. The 

organisation should work together to achieve the common objective.  

 

An important part of organising a project is to define roles. This is important in order to make 

the people in the organisation aware of expectations, accountability, and authority. Generally, 

organisations have standardised role descriptions with specifications of competency 

requirements, task assignments, expectations, accountability, and authority. For a project, 

standardised roles may need to be customised for the specific project (Antvik & Sjöholm, 

2012). According to Kerzner (2017), there are some generalised common roles in projects 

which are listed below. 

 

• Project owner: The person that make sure that customers´ requests and requirements 

are obtained 

• Project manager: The person that make sure that the project relates to the planning, 

budget and scope.  

• Controller and control group: The people that supports the project manager with 

planning in terms of time and resources. They track and supports the project in order to 

secure that the project goes in the plan direction. They can contribute with experience 

in different situations.  

• Employees: The people working in the project that do not have any stated management 

responsibility. They only execute stated work (Kerzner H. , 2017).  

 

The expected benefit of using project organisation is to create opportunities for ideas, 

knowledge, and innovations. The project organisation could also ensure effective knowledge 

sharing and integration between different areas within the project and externally (Schindler & 

Eppler, 2003; Swan, Scarbrough, & Newell, 2010).  However, to be able to work efficiently, 

the project needs to be structured in a way that benefits the organisation and the work. The 

project structure can promote individual and group learning by providing knowledge network 

structures that enhance knowledge sharing through expertise knowledge (Walker & 
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Christerson, 2005). According to Arthur et al, (2001), working in a project organisation can be 

seen as a personal learning opportunity. What they mean is that projects can be resemble 

learning episodes providing a distinctive organising principle for people working in the project 

organisation. In addition, project organisations could also provide a platform for 

improvisational forms of learning and knowledge sharing (Swan, Scarbrough, & Newell, 2010). 

Learning organisations in general is stated to have the capabilities to respond to a changing 

environment. This, since learning organisations develop cooperate values aligned with human 

values and by using tools and structures to practically integrate natural environment into the 

business framework (Nattrass & Altomare, 1999). Furthermore, a learning organisation is stated 

to be a sustainable organisation (Velazquez, Esquer, & Munguia, 2011).  

 

3.3.2 Project Structure 

 

In order to ensure that the project objectives are being archived and that allocated resource are 

being used correctly, a representation of a project structure by a proper and adequate model is 

needed. The model also makes it possible to identify and evaluate activities in the project. The 

models used for this purpose could be a work-breakdown structure which allow modelling and 

representation of substructures and units and their interrelation (Fernandez, Le Roy, & 

Chiambaretto, 2018; Scasso & Larenas, 1991).  The following sections will present common 

project structure types and concepts.  

 

 

3.3.2.1 Work Breakdown Structure  

 

It is advisable and often necessary to divide the scope of the project into manageable parts and 

sort them into a clear structure (Lester, 2017). It makes it easy to see what to be done and 

delivered in the project. A Work Breakdown Structure (WBS) is a hierarchal structure 

containing work to be delivered in the project to achieve the project goal (Project Management 

Institute, 2011). According to the handbooks, a WBS does not contain what to be done in terms 

of tasks, it contains what must be delivered to accomplish the project (Lester, 2017; Larson & 

Gray, 2017). A deliverable could, for example, be products, services or results that are 

verifiable, measurable and unique. In other words, a WBS presents the end vision and what is 
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inside the project scope. Generally, it presents a comprehensive picture of a work to be 

performed among stakeholders (Buchtik, 2013).    

 

A breakdown of the work is done at the very beginning of a project and is done in several steps. 

The peak level in a WBS presents the project goals and covers the scope which presents what 

to be delivered in a project. The deliverables are then broken down into subprojects called Work 

Packages (WPs) and structured in the order of which they will be performed. The lowest level 

in a WBS is furthermore a detailed picture of what needs to be done and by whom. A WBS 

should be like a map that illustrates the work and follows the way of work to the finished 

deliverable. A generalisation of a WBS for a project building a new bicycle broken down to 

work packages is visualised in Figure 2 (Lester, 2017).  

 

 

Figure 2. Generalized Work Breakdown Structure 

 

The choice of deliverables incorporated in a WBS should preferably be made by the project 

team, drawing on their combined experience. In addition, a visualisation of a WBS is important 

to include in order to create a common understanding of the relationship between the work 

packages and authorisation. It can also be used as a tool for disseminating information and 

reporting to stakeholders. Furthermore, a WBS is an ideal tool for reporting progress and 

performance upward in the organisation, since completion of main tasks are major project 

milestones. However, this requires that the status of each WP is updated continuously (Kim, 

Wells, & Duffey, 2003).  

 

The intended benefit with a WBS is that it makes it easy to identify the work that needs to be 

done, in which order and by who (Kim, Wells, & Duffey, 2003). However, the structure of a 

WBS can defer in its constructions depending on how the organisation wants to structure the 
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work (Project Management Institute, 2011). A breakdown should though be done in a way that 

benefits the project value and not hampers the work or create too much administrative work 

(Larson & Gray, 2017). The objective with a WBS is furthermore to create control in the project 

by allocating resources, which could be people, material or financial and giving time to each 

task.  

 

Once a WBS is created a bottom-up cost allocation can be produced started at the lowest level 

in the WBS. This includes that each WP is calculated and arranged so that the total cost of the 

package for each level must add up to the cost of the WP of the parent package on the level 

above. In cases when the parent package has a cost of its own, this must be stated before the 

next stage of the process. The cost integration in the WBS are creating a Cost Breakdown 

Structure (CBS) (Lester, 2017). An exemplified CBS with bottom-up allocation is visualised in 

Figure 3.   

 

 

Figure 3. Exemplification of a Cost Breakdown Structure with bottom-up allocation.  

 

Another way to structure the CBS can be to use the top-down cost allocation. In this case the 

total cost of a project is determined and allocated to the top package. The WPs below are later 

forced to accept the appropriate costs so the total cost of each level not can exceed the total cost 

of the above package. An exemplified CBS with bottom-up allocation are visualised in Figure 

4. Both the bottom-up and the top-down method can be used simultaneously depending on the 

purpose of the calculation (Lester, 2017).  
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Figure 4. Exemplification of a Cost Breakdown Structure with top-down allocation. 

  

Using a WBS enabling clarification and visualisation of who is responsible for which task, what 

the task should cost and how different work relates to each other in the project. To make clear, 

a WBS is not a program, it is a way to structure work. It could, however, be accepted as a 

representation of project tasks and as a project network map.  

 

3.3.2.2 Organisational Breakdown Structure 

 

Compared to the WBS, the Organisational Breakdown Structure (OBS) identifies who should 

be responsible for executing the work defined in the WBS. Each work should be well defined 

and have a clear start and end in terms of time. Responsibilities should also be well described. 

The OBS shows the resource allocation in the organisation, broken down to its belongings in 

terms of division, department, group and project team and gives a picture of the competence 

and resources available. With a hierarchal organisational structure, it is possible to combine the 

WBS with the OBS in order to show who is responsible for which work in the WBS. This 

makes it possible for the project manager allocates resources in the project. The OBS benefits 

communication as well as the division of work and decision-making processes in an 

organisation. Another term for OBS can sometimes be organisational structure (McGregor, 

2019; Lester, 2017). An exemplified OBS is visualised in Figure 4.  
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                  Figure 5. Organizational Breakdown Structure 

 

3.3.3 Planning 

 

Planning includes generally two main things; scheduling and budgeting. When it comes to 

scheduling, there are two parameters to look at; time and resources. The time is generally a 

central parameter within projects. Usually people working in projects are involved in several 

projects at the same time and different people need to be a part of the project during different 

periods. This is why it is important to create a time schedule in order to synchronise the project 

work. The time schedule visualise resources needed for each work and when the work should 

be done. Important when creating a time schedule is to include clear starts and ends for each 

activity and to allocate resources for each activity (Schwindt & Zimmermann, 2015).  

 

There are a restricted number of tools and methods used for managing projects, where project 

management software and Gantt can be seen as the most relevant ones (White & Fortune, 2002).   

According to Geraldi and Lecher (2012), Gantt has become almost synonymous with project 

management. However, other theoretical research on management also includes common 

assumptions such as normative theories and perspectives grounded on ideal project planning 

and models (Cicmil & Hodgson, 2006). According to that, the question about how properly 

project managers have been using tools and which actions have been taken in order to adapt 

these tools to meet the requirements of the project. According to Maylor (2001), the limits of 

management software and Gantt needs to take into consideration. As mentioned earlier, 

innovative products or complex projects include uncertainties, unexpected activities and 

turbulent environments. For this kind of complex projects, traditional approaches and methods 

are considered to have difficulties and limitations. Instead, an Agile Project Management 

(APM) approach could be used. Highsmith (2009) presents the core APM values as employ 
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iterative features delivery, deliver customer value, champion technical excellence, build 

adaptive teams, encourage exploration and simplify. Furthermore, Highsmith (2009) suggests 

some directions for planning and control in projects. What he means is that the project plan 

should begin with a project scope followed by the definition of the scope and the project plan. 

In addition, the APM approach benefits the learning-in-progress and does not follow a detailed 

plan. On the other hand, it does not imply that the process of standardization should be excluded 

since it benefits the project planning (Highsmith, 2009). According to Conforto and Amaral 

(2008), planning control of complex projects benefits of using simple iterative, visual, simple 

and agile methods combined with traditional project management best practises and 

standardisation.  

 

Budgeting is a central part of a project since it shows the budget of a project, or if the project is 

practicable for an already set budget (Larson & Gray, 2017). It is generally about creating action 

plans and calculations in terms of economics. The budget is a part of the project core and is an 

excellent management tool used to track, follow up and evaluate performance in the project. It 

is furthermore strongly connected to the planning. Budgeting also serves as a communication 

tool between the management and the employees since it is a common language (Bahr & 

Lennerts, 2010). 

 

Compared to a budget, a pre-calculation is made to assess and predict the project economical 

outcome. Pre-calculations are mainly used as a basis for various decisions and when creating a 

budget (Larson & Gray, 2017). In other words, it could be seen as an economic forecast. 

 

3.3.4 Risks 

 

Complex projects often involve risks of various kinds. Therefore, it is important to include the 

perspective of risks in the budget, which practically could be a risk buffer for unpredictable 

events generating an increasing need for resources or material. This kind of buffer is often 

named Management Reserve (MR) and are excluded from the regular project budget. However, 

the project budget uses to include an Undistributed Budget (UB) which is costs that not have 

been distributed on material or resources. Sometimes the MR and the UB can be a big part of a 

project budget, depending on the structure of the project for example if the costs are hard to 

predict. The MR use to be handled by the project manager and should only be used when 

necessary (Larson & Gray, 2017).  
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3.4 Earned Value Management 

 

Earned value management (EVM) is a tool used in the management of projects and programs. 

According to the textbooks, EVM presents fundamental best practices for project management 

handling projects with a resource-loaded schedule (Fleming & Koppelman, 2010; EVMS 

Education Center, 2012; McGregor, 2019). It relates the planning of usage and resources to 

technical performance requirements and schedules. More specifically, EVM brings cost and 

schedule variance analysis together in order to generate a more accurate status of a project 

(Fleming & Koppelman, 2010). An EVM System (EVMS) is furthermore a control system that 

incorporates project scope, schedule and cost parameters in order to create project control 

(McGregor, 2019).   

 

The general idea of the EVM method is to continuously measure the results in the project to 

identify the value and compare it with the planned value identified by the budget together with 

the schedule. The results could furthermore also be used as an indicator of the cost and schedule 

effectiveness. The earned values could later be extrapolated and used to compile forecasts of 

the total project execution and final cost during the project execution (Project Management 

Institute, 2011).  

 

EVM comes with several conceptions. Lipke et al, (2009) introduce the earned schedule (ES) 

which includes the planned value (PV), earned value (EV) and actual cost (AC), plotted in a 

time-cost space. The cost performance index (CPI) together with the schedule performance 

index (SPI) and the ES-variant SPI (t) can furthermore be used in order to calculate and detect 

deviation (Antbari, 2003). 

 

Common questions among project managers and project managements are involving budgeting 

and planning (Fleming & Koppelman, 2010). The questions are about the efficiency, if the 

projects are ahead or behind the schedules, if their projects are likely to finish on time and on 

budget and how efficiently they are using the resources (Project Management Institute, 2011). 

A solution to this would be the ability to forecast time and cost to create control, which is done 

in EVM. EVM comes in ten steps and presents by Antvik (2013) as the ten steps of EVM. The 

ten steps contain six planning and four implementation steps that are all equally important for 
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a project. The ten steps cover the objective, the scope, the organization and responsibilities, the 

schedule and planning, the actual cost and performance and the different implementation stages, 

and are presented in Chapter 3.4.2.  

 

EVM integrates three critical elements of project management; scope management, cost 

management, and time management. The tool requires monitoring of scope accomplishment 

and actual expenditures. It enables forecasting of the project cost as well as calculating and 

schedule cost over time, along with performance indices. It also highlights the need for 

corrective actions if necessary (Antbari, 2003). 

 

3.4.1 ANSI standard for Earned Value Management System – ANSI/EIA-748 

 

The EVM standard ANSI/EIA-748 was developed by the Government Electronics & 

Information Technology Association (GEIA), which is a member of the American National 

Standard Institute (ANSI). The standard was created with the purpose to ensure that contractors 

adhere to the U.S. Department of Defence (DOD) EVM system requirements (The American 

National Standards Institute, 2008).     

 

When using EVM, it could be beneficial to use, or strive to reach, the ANSI/EIA-748 industry 

standard (Schulte, 2000). The standard includes 32 guidelines which incorporate best business 

practises for EVM which benefits the planning and control in organisations. The guidelines 

include a process guide with a definition of project scope, schedule, cost objectives and an 

established baseline plan for accomplishment of project objective, as well as a guide of how to 

use earned value techniques during execution of a project (Schulte, 2000). According to the 

DOD (2019), the guidelines can be divided into five categories presented down below.  

 

1. Organisation includes 5 guidelines. The first and the most fundamental is that the 

contractor must establish a Work Breakdown Structure (WBS) extended to the level that 

describes the tasks. It should also be possible to see the relationship between the tasks 

and the deliverables. Secondly, the Organisation Breakdown Structure (OBS) is critical 

in order to incorporate accountability in the WBS. Both the integration of WBS and 

OBS should be done in order to create control accounts. 

 



    
 

26 

2. Planning, Scheduling and Budgeting includes 10 guidelines and covers the basics of 

planning, scheduling and budgeting for projects. The integrated schedule is the road 

map for the project with the purpose to meet the contract objectives. Important to point 

out is that the schedule need to be resource loaded in order to be able to determine the 

budget for the work scheduled. 

 

3. Accounting Considerations includes 6 guidelines that all are elementary. The category 

summarizes and reports all costs expended and gives an indication of the health of a 

project.  

 

4. Analysis and Management Reports includes 6 guidelines and summarize, calculates 

and analyses the EVM-values and proposes improvement measures. The category 

includes calculation of the Estimation at Completion (EAC), which is the estimated cost 

for an entire project, and the Variance of Completion (VAC), which is the difference 

between the starting project budget and the forecasted project budget when the project 

is complete. Furthermore, the EAC and the VAC compares periodically with the Project 

Management Baseline (PMB). The PMB is generally a tool for create high quality 

project implementation plans. 

 

5. Revisions and Data Maintenance includes 5 guidelines exists in order to maintain the 

standard and all the 23 guidelines. This category is crucial for proactive and dynamic 

EVM in projects where the baseline constantly changing.   

 

3.4.2 The 10-step model of Earned Value Management  

 

Project and project management are important competencies for both employees and for 

managers within organizations that work in projects. Among others, this is what Antvik and 

Sjöholm (2012) present in their book about how to manage projects and what methods are 

suitable to use in different situations. They introduce different perspectives on projects and how 

they could be applied, as well as different kinds of leadership, control, and communication 

within projects. As an extension, Antvik (2013) has written subsequent literature which presents 

information and knowledge about control in projects and about use and development of Earned 

Value in projects. The literature focuses mainly on the control of large projects within large 



    
 

27 

organizations. Antvik presents Earned Value Management as an established method within 

project management and as an important tool when managing large and small projects.  

 

Another way to describe the usage of EVM, developed from the NSI/EIA-748 industry 

standard, is by the 10-step of EVM model. The concept can be seen as a model presenting a 

streamlined narrative of a project including involved steps in a rational succession. 

Furthermore, the 10-step model captures six planning and four implementation steps presented 

in Table 2. The planning steps carry out before the start of the project and are about basic 

discipline and structures. The four implementation steps are usable during the project execution 

and are about keeping track of the economy, the time schedule, the deliverables, and results. 

Step 9 and 10 are the ones that are specific for EVM (Antvik, 2009).  

 

Table 2. The 10-step model (Antvik, 2009). 

Planning Task and Objective 1 

Work Breakdown Structure (WBS) 2 

Organisational Breakdown Structure (OBS) 3 

Responsibility Assignment Matrix (RAM) 4 

Schedule 5 

Budgeted Cost of Work Scheduled (BCWS) 6 

Implementation Actual Cost of Work Performed (ACWP) 7 

Result and Achieved Performance 8 

Earned Value (EV) 9 

Analysis 10 

 

 

Step 1. Task and Objective consider the definition of the project objectives which shows what 

needs to be done in the project. Depending on the project structure, how many levels it consists 

of and on how large the project is, the objective can be divided into two; stage objective and 

partial objectives. A way to remember the objectives during the project execution could be to 

use the SMART, an acronym of Specific, Measurable, Accepted, Realistic and Time Limited. 
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SMART covers the fact that the objectives should be defined and described in a specific way 

and that they should be comparable. SMART also covers the fact that the objectives should be 

accepted by all involved and be reasonable as well as having a deadline in terms of time. 

 

Step 2. Work Breakdown Structure (WBS) implicates that you break down and separates the 

objectives. As mentioned earlier the WBS needs to be extended to the level that it describes the 

tasks. The WBS is created in order to keep track of the technology and temporal information as 

well as the economical.  

 

Step 3. Organisational Breakdown Structure (OBS) implicates that you structure and keep track 

of the organisation and the resources. The OBS should be connected to the tasks in the WBS.  

 

Step 4. Responsibility Assignment Matrix (RAM) implicates that you define which organizations 

to perform which tasks. In other words, the RAM answers the question of what is being done 

by whom? 

 

Step 5. Schedule implicates that you define when you should start and finish the different tasks 

in the WBS.  

 

Step 6. Budgeted Cost for Work Scheduled (BCWS) implicates that you create a time-based pre-

calculation, or budget-based schedule in Step 1-5. In Graph 1 the BCWS are visualised.  

 

Step 7. Actual Cost of Work Performed (ACWP) is on the other hand that you track the cost for 

work done. This requires that the financial reporting is project-adapted instead of being adopted 

to existing organisations without the ability to allocate costs to operations.  Another difficulty 

that may needs to be considered is if the project is stretching over several years since it then 

can be difficult to receive economic output from the project. In Graph 1 the ACWP are 

visualised.  

 

Step 8. Result and Achieved Performance implicates that you track the results and complies it.  

 

Step 9. Earned Value (EV), also named Budgeted Cost of Work Performed (BCWP) implicates 

that you economically evaluate performance based on budgeted costs. The Earned Value 

compares the BCWS with the ACWP. The Earned Value Curve is visualised in Graph 1.  
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Step 10. Analysis implicates execution of several analyses of the performance evaluation of the 

project. The different analyses are further described below.   

 

The Cost Difference represents the difference between the ACWP and the EV indicates the cost 

situation within the project.  

 

The Time Difference represents the difference between the EV with the BCWS and gives an 

indication of the time situation within the project.  

 

The traditional difference between budget and cost is obtained as the difference between the 

BCWS and the ACWP. This does not say anything about the result of the work performed, it 

only compares the planned resource with the actual resource at a given time.    

 

Cost Indicator represents the ratio of ACWP and the EV. If the value is 1, then the ACWP is at 

the same level as the BCWS. If the value is bigger than 1, then the project costs are higher than 

planned based on a specific results. 

 

Time Indicator represents the ratio of BCWS and the EV. If the value is 1, then the resource 

plan is on track. If the value is bigger than 1, then the project has been taken more time than 

planned, for a specific result (Antvik, 2009). 

 

 

Graph 3. The Earned Value Curve 
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4. Analytical Framework  
 

This chapter presents the analytical framework, the theory used for analysing the findings in 

this study. The theory used are “Areas of adaptations for EVM implementation” presented by 

Antvik (2009).  

 

This study focuses on EVM implementation in service projects. In order to make EVM 

applicable to the service projects, the projects work and structure, may need to be adapted. 

According to Antvik (2009), EVM comes with five different areas of adaptations, which are 

shown in Figure 2. The adaptation areas are categorised based on where you are during a project 

period. Each adaptation area is further described down below (Antvik, 2009). For this study, 

this concept, are used as an analytical framework when analysing the findings in Chapter 5.  

 

 

Figure 6. Areas of Adaptations for Earned Value Management. 

 

Preparation: The first adaptation area is about creating good planning in terms of cost, time 

and resources before the project starts in order to be able to create a BCWS, which is needed 

for EVM implementation. This adaptation will benefit the actions described in Step 1-6 

presented in Chapter 3.6 and covers the specification of preconditions regarding input data 

needed to implement EVM.  

 

Execution: The second adaptation area is about to enable access to an ACWP in order to be 

able to generate the BCWP. The adaptation mainly affects the financial system and the way of 

accounting activities and its costs, time and needed resources. It will in general benefit actions 

described in Step 7 presented in Chapter 3.6 and will cover the guidelines for input data during 

project execution.  
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Current situation: The third adaptation area is about to enable access to the values needed for 

calculations described in Chapter 3.6. It will in general benefit the evaluation of the project and 

give an indication of if the project is on track in terms of cost, time and resources. It will 

generate an indication of the current situation in the project. It will in general benefit actions 

described in Step 8-9 presented in Chapter 3.6 and will cover the guidelines for input data during 

project execution.  

 

Forecast: The fourth adaptation area is about to enable access to the values needed for 

creating forecasts by using previous calculations.  

 

Future: The last adaptation area is about to enable access to the values needed for the analyses 

and simulations in order to be able to take action for the future. The adaptation area account of 

what types of decision that can be made based on Earned Value analysis. It covers Step 10 

described in Chapter 3.6 (Antvik, 2009).  
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5. Empirics 

 

This chapter aims to introduce the case study, and to present the empirical findings of this 

study. It also aims to present answers to the first and to the second research question. The 

empirical findings are the results of the empirical study conducted at the case company 

considered in this study. The chapter starts with a background description of the case company, 

the empirical setting, followed by descriptions of concepts and methods used at the case 

company.  

 

5.1 Empirical setting  

 

Saab is an aerospace and defence company that serves the global market with products, 

solutions, and services, ranging from military weapons to systems for civil security. The 

company offers complex systems that involve research and development, and experience from 

a high degree of repetition. Saab competes in an international market and has established market 

areas around the world in order to create a strong international presence. Increasing global 

competition and rapid technological development are pushing attention to improving the control 

of their product development projects, as well as of their service and support operations (Saab 

AB, 2019). 

 

This case study is conducted at the “Project Unit Fighter” (PU Fighter), at the business unit 

“Electronic Warfare” (EW), which is a part of Saab´s business area “Surveillance”. The 

business area provides solutions for surveillance and decision support, and for threat detection 

and protection. The product portfolio covers airborne, naval and ground-based radar, combat 

systems, cybersecurity, C4I solutions, as well as Electronic Warfare systems (EW systems). 

EW systems include radar warner receivers, electronic support measures, countermeasure 

dispenser systems and jammers, and self-protection systems with missile approach warner. The 

EW systems provide generally services that utilize the electronic spectrum for detection and 

protection, and for localisation and monitoring. The EW systems could also be used as tools for 

analysing gathered information. The PU Fighter is responsible for managing and handling 

customer contracts, and research and development for the EW products and services. PU 

Fighter is also responsible for delivering financial results, as well as marketing and sales of 

products and services at EW (Saab AB, 2019). 
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The projects at PU Fighter are working with product development and customer delivery work, 

as well as repair and maintenances for EW systems. The way of handling repair and 

maintenances are today done via, so called, “in-service support contracts” between the 

customers and Saab. The in-service support contracts are conceptualized as, so called, “service 

projects”. The service projects are managing the operational repair and maintenance work 

performed inhouse at Saab´s production premises. This work includes management of the so 

called, “return and repair work” with dysfunctional or broken products returned from various 

customers1.  

 

A generalised structure of the business unit EW is visualised in Figure 7. The structure includes 

the PU Fighter, which handles the projects and the project organisations related to the service 

projects considered in this study. The structure also includes the department of Sources & 

Production (S&P), which handles the operational work in the production, related to the service 

projects. The operational work is, for instance, production planning, supply activities and the 

practical manufacturing. For service projects at PU Fighter, the in-service support contracts are 

owned by the Contract Manager (CM). The CM works together with the Project Organisation 

Manager (POM), to set up projects for handling the work stated in the in-service support 

contracts. They also assign Project Managers (PM) for managing the work during the project 

periods.  

 

 
1 Source: Project Organisation Manager 
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Figure 7. Organisational structure of the business unit Electronic Warfare. 

The S&P organisation handles the practical work and the connection between project 

management and practical project work. In relation to service projects, the S&P organisation 

contains of Sub-Project Managers (Sub-PM), which handles the communication to the PM. The 

Sub-PM also manage the operational planning and communicate it to the Planner and to the 

Production Manager, at the S&P organisation. The Planner plans the practical project work and 

activities in the production, while the Production Manager ensures resources.  

 

The S&P organisation handles several projects from the various project units (PU Fighter, PU 

ES, PU CMDS, and Engineering) simultaneously. In addition, every project unit are connected 

to a sales organisation. Generally, EW is considered to be a type of a matrix organisation, which 

means that there is dual managerial accountability and responsibility. The matrix structure 

usually contains two chains of command, one functional and one project (Stuckenbruck, 1979).  

 

The organisation connected to each service project encompasses, as mentioned, a contract 

manager, a project manager, a sub-project manager, a production manager, a planner, and 

several production employees. The contract manager is responsible for the contract from Saab´s 

perspective. The contract manager delegates the work defined in the contract to the project 

manager, which is responsible for the maintenance of the considered devices. The project 

manager establishes a budget, as well as a time schedule before a project starts. The project 

manager is also responsible for tracking the work in the projects in terms of time, costs and 

resources, and for evaluating the project performance. The sub project manager works together 

with the project manager, and is managing the repair and overhaul in the production. The sub 
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project manager ensures that the planner and production employees are aware of what needs to 

be done, within a certain time and at a certain cost. The production manager is on the other 

hand responsible for sourcing, production, assembly and test for development projects, as well 

as for repair and maintenance. In other words, the production manager ensures that things get 

done in the production in general, and that resources as well as knowledge is available for the 

projects.  

 

To sum up, the empirical setting for this study is projects-based work handling repair and 

maintenance of EW products in, so-called, service projects, at the PU Fighter, at the case 

company Saab Surveillance.  

 

5.2 Service projects 

 

Most part of the work at case company is structured as projects. The different projects at the 

project unit include product development and customer delivery work, as well as managing 

maintenance of the products. This is conducted via in-service support agreements, including 

return and repair flows. Guidelines for project execution and documentation are specified in the 

Global Management System (GMS). It does however not include how to manage repair and 

maintenance work. The GMS is an integrated operations management system used at Saab to 

unify and improve the way of working2.   

 

The products produced and sold by Saab are high-technology products with a high degree of 

complexity. This makes it difficult for the customers to take care of the products themselves. 

Therefore, Saab offers repair and maintenance for their sold products. The contracts including 

repair and maintenance, the in-service support contracts, are used to make it easy for the 

customer to repair and maintain their products at Saab3.  

 

In-service support contracts are agreements between Saab and their customers, and give the 

customers’ rights to order repair of their products and parts. In-service support contracts include 

details about the agreement, such as a specification of the products and parts considered, the 

period of performance, the included service activities and tasks, the payment plan and clauses 

 
2 Source: Contract Manager 
3 Source: Project Manager 
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about administration, reporting, warranty, and delivery terms. All in-service support contracts 

at EW are unique and varies on the product considered, the customers´ need and on specific 

agreements between Saab and the customer. The products and parts considered in the contracts 

are usually defined as Line Replaceable Units (LRUs), or as Shop Replaceable Units (SRUs), 

and are generally systems of hardware. The units can be exchanged for replacement parts, or 

modular components, which are designed to be replaced. A LRU is a unit that easily can be 

replaced by a new unit, while an SRU needs to be handled in a shop to be repaired4.    

 

The projects created to execute the operational work stated in in-service support contracts are 

service projects. A service project covers a whole in-service support contract and starts when 

the contracts agreements are signed, and ends when the contract ends. The common purpose of 

the service project is to fulfil the agreements stated in the contract to the cost and time 

budgeted5.  

 

A service project is structured based on what type of work is needed and what type of repair 

unit that is considered to be involved for the particular task. One can resemble the current work 

structure as an account plan where each activity is listed together with its cost. Furthermore, it 

is not possible to see the relationship between the tasks and the deliverable6.  

 

In general, an in-service support contract includes a project with several return and repair flows 

that appear randomly over the contract period, depending on when the broken or dysfunctional 

products will arrive. This makes the project hard to plan and control. On the other hand, each 

return and repair flow can be handled handle since they have a clear start and end and includes 

well-defined activities. A single return and repair flow start when a broken or dysfunctional 

product arrive and ends when the product is repaired and sent back to the customer7. A single 

return and repair flow is further described and visualised in Chapter 5.3.  

 

The different in-service support contracts often reach over a longer period, usually 2-3 years. 

The in-service support contracts have set prices, which means that the project is payed a set 

amount of money for an estimated amount of work. In other words, the price is determined 

 
4 Source: Project Manager 

5 Source: Project Manager 

6 Source: Project Manager 
7 Source: Planner 



    
 

37 

before a contract is agreed and thus does not depend on the number of broken units that will be 

repaired during a contract period. The price of the contract, which is the price that the customer 

finance, is based on trends observed from previous projects and on how many hours the 

customer has stated to use the product. However, in order to protect the case company from 

excessive costs, there is always a cost ceiling specified in the contracts8. At the case company, 

the contract managers are the ones who are responsible for the contract from an organisational 

and customer perspective. The contract managers delegate the operational work to project 

managers which in turn delegates to sub project managers. The sub project managers delegate 

the practical work further to the planners and production employees9.  

 

5.3 Return and Repair flow  

 

The return and repair flow at Saab are the operational flow that repair units follow during 

repairing or maintenance. The return and repair flow occur physically in a production area. 

Since some in-service support contracts specifying that Saab have to deliver the products back 

within 42 workdays after arrival, the time objective is to finish the return and repair flow within 

42 workdays. Even if the in-service support contracts do not state a time-limit the objective is 

to finish the flow within 42 workdays in order to be prepared if the customer later wants to have 

a time-limit. Usually, there are about 10-20 repair units from PU Fighter in total in the flow 

simultaneously. Other project units do also have repair units in the flow, but are not taken into 

account in this study.  

 

The return and repair flow at EW at Saab can be generalized according to Figure 9. The flow 

starts with arrival, followed by functional diagnosis, repair actions, and later acceptance test. 

Arrival includes unpacking and registration in a database that announces the project manager 

that a unit has arrived. The project manager delegates the operational management work to the 

sub project manager that ensures that the planner is aware of the work that needs to be done. 

The planner communicates to the production employees to carry out the practical work included 

in the upcoming activities. The functional diagnosis includes trouble-shooting. When the 

trouble is identified, the unit continue to the repair action, which includes repair work needed 

to repair the dysfunctionality that was identified. The acceptance test is a type of trouble 

 
8 Source: Sub-Project Manager 
9 Source: Contract Manager 
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shooting where the units are tested again, after the reparation, to ensure that the unit has been 

repaired. In cases where the repair units did not pass the acceptance test, the units have to return 

to the functional diagnosis, or to the repair action, in order to fix the problem that was found at 

the acceptance test. If the problems or the dysfunctionality not are fully defined, the units have 

to return to the functional diagnosis. If the problems are well defined, the repair unit can return 

directly to the repair action. After a return loop, the repair unit can follow the regular flow 

again. The flow always ends with packing and departure, to be able to send the repaired unit 

back to the customer10.  

 

 

Figure 7. A generalization of the return and repair flow 11 

 

The work in the return and repair flow is distributed in tempos. One tempo is a set amount of 

time in the production that can be assigned specified work or activities. Some activities need 

several tempos to be completed, and some activities are completed within the time of a tempo. 

Consequently, it is therefore not known exactly how much time needed for completing one 

activity practically. It is only known that it is done during the time of one or several tempos12.  

 

At the moment, an ongoing project, aiming to create a physical production area dedicated to 

service operations, is under construction. It is a kind of aftermarket production department, 

where all service operations can be handled. Today the production area used for repair 

activities, is not dedicated to the service work. Different development and service projects are 

 
10 Source: Planner 

11 Source: Planner 
12 Source: Planner 
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handled simultaneously in the production, which generally, has a functional layout. This 

initiative was created in order to reduce downtime between the actions in the production, and 

to avoid constant prioritization and inferences in the production area. This aftermarket 

production department may also benefit the performance evaluation since it will facilitate the 

measurement process as well as clarify the incentives. It should also give opportunities for the 

employees to wider their competence, since the employees working in the after department will 

need to manage several parts and areas of the return and repair flow13. 

 

5.4 Performance Evaluation  

 

Measurement of time, cost and resources are today to some extent executed in the return and 

repair flows at EW. However, there are considerable limitations in the handling and evaluation 

of the data generated from the measurement. Therefore, it is difficult to evaluate the overall 

performance in projects and further compare it to other ongoing service and development 

projects at the project unit. The following chapters will present the key findings from the 

empirical data collection dealing with performance measurement and evaluation.  

 

5.4.1 Evaluated data  

 

Today, the project managers together with the sub project managers, measures the average 

turnaround time (TAT) for the projects. TAT measures the amount of time taken to complete a 

process, from the time of submission to the time of the completion, in terms of workdays. The 

way of evaluating the average TAT, differs from project to project. For example, some projects 

measure the average TAT every week, and some other every 12 months. Some project uses 

measured TAT from all completed reparations, to evaluate the average TAT, and some exclude 

the 15 percent worst outcome14. In addition, the project managers, and the sub project managers, 

also evaluate the real-time for repair, and the time for breaks in between actions, as well as used 

costs. Compared to the TAT, the real-time for repair measures the exact time it takes to repair 

a specific unit. Both the real-time for repair and the time for breaks is measured in terms of 

work hours, while the TAT is measured in workdays. The project manager also tracks the gross 

 
13 Production Manager 
14 Source: Sub-Project Manager 
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margin, and used amount of resources, and compare the outcomes with the economical 

budget15.  

 

For some of the service projects at PU Fighter, the costs have lower priority and are not that 

sensitive compared to the quality and time since low quality and late delivery can generate a 

loss of indirect incomes like loss of recurring customer. Late deliveries could also in some 

projects imply fines for Saab, if that is stated in the in-service support contract. In other words, 

it is generally more important for a reparation to be completed in time and with a good quality, 

than to a low cost16. 

 

The project managers have in general an understanding of how everything works in the service 

projects and how the performance is evaluated. Most employees involved in the management 

of the service project express that the data that are being measured are enough for being able to 

satisfy their needs. The problem that they see is how the data summarised in order to be 

communicable. The evaluation is diffuse and is therefore difficult to communicate to others in 

the organisation and especially to the contract manager. The project manager states that: “We 

are using a great amount of data which we try to communicate to the organisation and 

sometimes to the customer, but the communication is difficult. Maybe it could be easier to use 

another digital platform, instead of the database, which also are used in general development 

projects”. In other words, the project manager is satisfied with the measurement but has a desire 

to develop the evaluation. In addition, the contract manager considers difficulties to understand 

whether the service projects are doing well or not17.  

 

The planner does not measure anything directly and is satisfied with the way of working in the 

service projects. However, the planner expresses a need of clarification of the flow and maybe 

evaluates the different tempos in the production in terms of time and cost in order to be able to 

increase the efficiency of the process. Today it is not known exactly when specific work is 

done, only that is done during a tempo. The planner states that “I think we could be better at 

evaluating milestones, single tempos and downtimes in order to be more effective, cut lead 

times and identify bottlenecks”. A project manager that only measures average TAT every 12 

months express a need of evaluating performance for each return and repair flow, not only an 

 
15 Source: Project Manager 

16 Source: Sub-Project Manager 
17 Source: Project Manager 
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average performance for the whole project each 12 months. Evaluating effectiveness and clarify 

how much of the planned resources that have been used during a project period could also be 

interesting. As mentioned, the resource planning used today is only based on a forecast which 

is stable over time18.  

 

Furthermore, the production manager wants to clarify the availability in terms of infrastructure 

and material as well as communicate shortcomings and problems to the organisation with the 

purpose to create improvements. The production manager states that “from my point of view, 

availability, in terms of resources and material, is the most important parameter to look at in 

the service projects.  It is also important to understand the variation of products and items that 

are handled in the production. This makes it difficult for the people in the production to gain 

knowledge since there is less repetition.  It is also difficult to create some kind of flow 

optimisation”. In other words, the production manager sees a need of evaluating the work in 

the service projects to be able to optimise the work, and to increase the availability of resources 

and material 19.   

 

5.4.2 Planning, Scheduling and Budgeting 

 

Before a project starts, the project manager creates a budget for the whole project based on the 

contract, forecasts, experiences, and history. The budget includes an estimation of needed costs 

for resources and material. The project manager also creates a forecast for the final cost and 

profit. Generally, the actual cost differs from the forecast, but it gives an indication of the final 

cost. According to the project manager, the intended benefit of evaluating performance is to be 

able to create good estimations and forecasts for future projects. Also, in order to carry out 

improvement work, as well as validate implemented improvements. The resource planning for 

the upcoming 12 months is furthermore also done ones before the project starts and thereafter 

continuously each year. The resource plan is equal month by month since no information about 

when the broken units will arrive is available in advance. However, the planning today is cost-

loaded, which means that the lowest level in the plan contains of costs. As mentioned, todays´ 

work structure can be resembled as an accounting plan where activities, and its costs, are listed. 

This makes it possible to determine the budget for the work scheduled20.  

 
18 Source: Planner 
19 Source: Production Manager 

20 Source: Project Manager 
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5.4.3 Accounting and Analysing Considerations  

 

The project managers, as well as the sub project managers, the planner and the production 

manager are using a digital database in order to be able to track every single reparation. Each 

reparation has its own identification number in the digital database. Generally, the digital 

database is a tool where all people involved fill in their data in terms of time, cost, activities, 

causes of errors, statistics, etc. In other words, the database contains a lot of data and helps to 

follow up projects. The actual cost is later reported in an internal accounting program, which is 

used for planning and creating a control for project management. The results are continuously 

reported to the contract manager orally21.  

 

According to the project managers and to the production manager, the performance evaluation 

needs to be accumulated in a better way by using common and standardised key performance 

indicators (KPIs), in order for the performance to be communicable within the organisation. 

The production manager stated that; “There is a need of common and relevant KPIs within the 

organisation in order to be able to track the different ongoing projects in a good way. That could 

both show divergence and improvement opportunities and makes it possible to compare 

projects. I think it could be beneficial to use common goals within the organisation.” Today the 

results, are presented orally by the project managers, to other employees, for example to the 

contract managers22.  

 

5.4.4 Revisions  

 

The project managers together with the sub project managers follow up the performance 

outcomes in terms of time, costs and resources but have difficulties with summing it up in order 

to create a comprehensive performance evaluation. There are currently no standardized 

processes for handling revisions of service projects23. However, there is a common 

understanding among the employees that following up projects and tracking project outcomes 

generates possibilities for improvements. 

 

 
21 Source: Sub-Project Manager 

22 Source: Production Manager 

23 Source: Sub-Project Manager 
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According to the contract manager, it is important for all employees to understand that repair 

and maintenance is a crucial part when it comes to creating sustainable business, since it 

contributes to long term incomes, and benefits the customer satisfaction. The contract manager 

states that “it is as least as important as the development part of the business and it is therefore 

important to keep the sustainability in mind when developing new products in order to be able 

to secure the customer satisfaction and also a long-term income". The mind-set among the 

employee is, therefore, an important part when it comes to improvements within service 

projects and, furthermore, also as incentives for accomplish performance evaluation24.  

 

Consequently, employees working with service projects are in general satisfied with the way of 

measuring performance in projects. The problem is how the measured data are evaluated and 

reported in order to be communicable. Today, there is no common method used for evaluating 

comprehensive performance. The contract manager especially, has difficulties in understanding 

if a service project is on track. In addition, there is a desired to improve the ability to identify 

problems and bottlenecks in a return and repair flow. One possible solution for this could be to 

implement a method for performance evaluation, for instance, EVM. 

  

 
24 Source: Contract Manager 
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6. Analysis 

 

In this chapter, the empirical findings in Chapter 4 are analysed and compared with the 

theoretical framework in Chapter 3, and presented as an analysis. The analysis is based on the 

analytical framework, areas of adaptations for EM implementations, and compares the current 

situation at the case company, with the EVM standard ANSI/EIA-748, in order to show needed 

adaptations for optimal EVM implementations. Furthermore, this chapter aims to present 

answers to the third research question. 

 

By comparing the EVM standard with the current way of working in the service projects, a 

picture of existing shortages in the management of service projects will be visible. Furthermore, 

it will show the improvements needed to reach the EVM standard. Although the goal of fully 

reaching the standard does not exists at the case company, there is a desire to strive to achieve 

the guidelines. Some guidelines can be considered more important for the service projects in 

order to get the EVM operational, which will be discussed in Chapter 6.  

 

In Appendix 3, each guideline is presented and compared to the service projects. The 

comparison is done by assessing if the guidelines are followed correctly, partly or not, or if the 

guideline not is applicable. The assessments are also reinforced with comments.  

 

6.1 Preparation 
 

Preparation covers the parameters of creating good planning in terms of cost, time and resources 

before the project starts in order to be able to create BCWS, which are needed for EVM 

implementation. The adaptation area covers the ability to structure and manage the project work 

and the organisation. It is about defining authorized work and common organizational structure 

that has the ability to plan and schedule work and see the connection between the schedule and 

the project goal (Antvik, 2009). 

 

The fundamental principle that the theory presents to enable EVM implementation is to define 

a WBS (McGregor, 2019). This principle includes accurately breaking down activities and 

work to a level that describes the delivery, not the resources or the cost. The WBS should be 

extended to the level that it describes the tasks and keep track of the technology and temporal 

information as well as economics (Schulte, 2000; McGregor, 2019). Today, the tasks and 
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activities in the projects are well defined but are not structured as a WBS and are not delivery 

or task-oriented. In addition, a project-specific OBS does not exist. Instead, the work is broken 

down to an organisational resource level which implicates according to the theory that the focus 

is on the costs. As mentioned in the empirical findings, the structure of the work can be 

explained as an accounting plan where the project work not is related to each other. An 

aggregation of the EVM values can therefore not be done automatically without allocation in 

the WBS, or in the OBS.  According to the theory, the aggregation of the EVM values should 

be possible both from the WBS and from the OBS. In the service projects, none of this is 

possible. 

 

The service projects can be considered to be long-term projects that extend over several years 

(Helander, 2004). In addition, they include uncertainties in terms of costs and the amount of 

time and resources needed for the work in the project. The planning for the entire project are 

therefore not done at the beginning of the project. The planning and budgeting are instead done 

each quarter of the year but is quite set from quarter to quarter because of the high degree of 

uncertainties. However, there is a desire to better predict the work and to better estimate the 

need for resources and costs, especially since the repair work occurs in the production area and 

competes with the work in development projects. 

 

Since the service project consists of several return and repair flows the project can be considered 

to have both stage objectives and partial objectives. A stage objective could, for example, be to 

finish a specific activity on schedule, or on budget and a stage objective to finish a reparation 

(Antvik, 2009). 

 

6.2 Execution 
 

Execution covers the area of traceability and performance evaluation. It is about tracking the 

project during the executing and enabling access to ACWP and BCWP. This adaptation area 

states a need of project-adapted financial reporting in order to be able to allocate costs to 

operations and track the cost of work done. It is furthermore about the possibility to identify 

interim measures of progress in terms of, for example, milestones, deliverables or products 

(Antvik, 2009).  
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Today the financial reporting is adapted to the service projects and has the ability to allocate 

costs and resources to the different activities and operation. Generally, todays measuring 

generates good and useful data, and it could therefore be possible to theoretically generate 

ACWP. Furthermore, work packages, defined as tempos in the operational repair work, are 

identified in the return and repair flow. On the other hand, the problems are in the lack of 

common KPIs at the project unit, which are needed for evaluating comparable progress and 

performance. The project unit need to state KPIs, for example, in terms of costs, that are 

common for the project unit. Work packages are not identified from a project perspective. 

 

In order to be able to track projects during the executing and enabling access to ACWP for 

generating BCWP there is needs of establishing a time-phased budget and to have the ability to 

identify significant cost elements within authorized budgets (Antvik, 2009). Today cost 

elements are identifiable and the budgets include an estimation of needed cost for resources and 

material for the upcoming 12 months. Important for the performance evaluation is also to 

establish overhead budgets by organisational elements. It is also important to identify 

management reserve and undistributed budget (Larson & Gray, 2017; McGregor, 2019). Today, 

there is overhead budgets for service projects which cover fixed costs for resources and 

material. A risk budget exists but is not available for the project organization since it not covers 

uncertainties in the service projects. 

 

Something to take into consideration is that service projects stretch over long times, most often 

over several years. It is therefore important to structure the reporting, so it is possible to receive 

economic output (Antvik, 2009). Use a common reporting structure that summarizes actual 

costs from material and resources and measures continuously every month. 

 

6.3 Current Situation 
 

The current situation is an adaptation area that covers the enabling access to values needed for 

EVM calculations. It is about creating presumptions for evaluation of the project and give an 

indication of the current situation in the project in terms of cost, time and resources (Antvik, 

2009).  

 

To be able to evaluate the performance by EVM the calculations presented in Chapter 3.6 is 

needed in order to create an EV (Antvik, 2009). Generally, the needed data for the calculation 



    
 

47 

exists but the structure of the output from the system used today is not customised for the EVM 

calculations, which makes it difficult to calculate values and to track the results. As mentioned, 

the data needed to calculate the ACWP exists but is not summarize in a way that makes it 

possible to generate. If the AWCP could be generated, then the Cost and Time Difference, as 

well as the Cost and Time Indicator could be calculated. 

 

To reconcile program goals in terms of cost, the sum of all internal budgets is recorded in terms 

of direct costs from the accounting system, which is a requirement for enabling access to EVM 

value (Antvik, 2009). All these are today possible within the service projects through the digital 

database where all direct costs are accounted and authorised. Accurate material cost is further 

registered in the database. The digital database has the possibility to calculate EAC and VAC 

based on the data input. On the other hand, indirect costs are not taken into consideration in the 

service projects. Looking at the evaluation of the budgets in the service projects the budgets are 

today compared with prior budgets but not are reconciled, which are recommended by the EVM 

standards. 

 

When it comes to the monthly summary and identification of CV and SV the service projects 

continuously use control accounts for identifying variance (Antvik, 2009; Fleming & 

Koppelman, 2010). This is also done in the digital database but is not created as a summary. 

However, the summary makes it possible to identify and explain the significance variance 

trough evaluation. The problem is though the communication and how the variance is summed 

and presented. Since there is no common performance evaluation today, the information 

transferred is difficult to understand for the organisation. In some cases, it could also be difficult 

to find bottlenecks and problems in operational work. This since work is captured in tempos 

which makes it difficult to authorize specific work. 

 

6.4 Forecast 
 

Forecast is an adaptation area that includes the ability to enable access to the values needed for 

creating forecasts by using previous calculations (Antvik, 2009). In the service projects, it is 

difficult to create a good forecast since it is difficult to predict future work and impossible to 

know exactly when and how the products will be in need of repair. Instead, previous data and 

calculations are used together with experience, history, and recommendations from the 

customers to create forecasts for new projects. The forecast is created as linear estimations 
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which may differ from the actual costs but gives an indication of the costs and resources needed. 

The forecasts are also based on the price that the customer finance. For this study, retroactive 

and document changes are not considered since PMB not exist in the case company. 

 

6.5 Future 
 

Future includes the ability to enable access to the values needed for the analyses and simulations 

in order to be able to take action for the future (Antvik, 2009). This adaptation area account of 

what types of decision that can be made based on Earned Value analysis. Today EVM is not 

implemented which makes it impossible to account for decisions made based on results 

generated by EVM.  

 

6.6 Summary 

 

The purpose of this analysis was to analyse adoptions needed for EVM implementation in the 

service project. The adaptations founded, and presented in this chapter, are summarised down 

below. The adaptations are further discussed in Chapter 6.  

 

Structure the work in a Work Breakdown Structure  

The fundamental principle to enable EVM implementation is to define a WBS (McGregor, 

2019; Antvik, 2009). Today, neither a WBS, nor an OBS, are available in the service projects 

which obstruct the implementation. Furthermore, the planning is not either done for the whole 

project period before the projects start since it difficult to predict the project work.  

 

Create common guidelines and KPIs to enable performance measurement  

When it comes to the project execution, today´s measuring generates good and useful data, 

which theoretically enables access to the ACWP, and thus also the Cost and Time Difference, 

as well as the Cost and Time Indicator. On the other hand, a problem is the lack of common 

KPIs at the project unit, which makes it difficult to evaluate comparable progress and 

performance. A common report structure that summarizes actual costs are also needed in order 

to receive output data, and furthermore EVs (Antvik, 2009).   
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Summarise the data for performance evaluation  

Regarding reconciling and summarisation of measurement values in terms of costs, a digital 

database is today used as an accounting system. The digital database has furthermore the 

possibility to calculate EAC and VAC based on the data input. When it comes to the evaluation 

of the budgets, the results are today compared with prior budgets. However, a problem is found 

in the way of summarizing the measurement and presenting variances in the budgets. The 

reason to this is the lack of a common performance evaluation method. 

 

Improve the way of creating forecasts  

To be able to create good planning, forecasts are needed. Today, that is difficult since it is 

difficult to predict future work. Instead, previous data and experience are used to create linear 

estimations. Retroactive changes are not considered since PMB not exist at the case company. 
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7. Discussion 

 

This chapter discusses the findings from this study, presented in the previous chapter. The 

findings consist of adaptations needed for EVM implementations, which was founded by 

comparing the EVM standard ANSI/EIA-748, with the empirical findings. The chapter 

discusses the following: The Work Structure, The Common Project Structure, The Summation 

of Data, and Estimations and Forecast  

 

7.1. The Work Structure  
 

As mentioned, the fundamental principle that the theory presents to enable EVM 

implementation is to define a WBS (McGregor, 2019; Antvik, 2009). Today, the tasks and 

activities in the projects are well defined but are not structured as a WBS and are not delivery, 

or task-oriented. According to theory, a task-oriented WBS needs to be customized and used in 

a way that makes it possible to see the relationship between the tasks and the deliverables. The 

WBS furthermore be linked to a project-oriented OBS. The OBS should incorporate 

accountability into the WBS and create control accounts (Antvik, 2009; Lester, 2017). Since 

the structure of the work in the service projects neither are delivery, or task-oriented, nor 

connecting the deliverables to each other, it seems to be difficult to connect the project work to 

an OBS. The work today is structured as an accounting scheme where the work and activities 

are separated from each other which implicates that the structure is cost-oriented. This means 

that it could be possible to aggregate costs and EVM-values for the project without including 

the OBS. To make this possible, the project manager needs to ensure that the structure of the 

budget and scheduling aligns with the desired structure of the performance aggregation in order 

to be able to generate EVM-values.  

 

On the other hand, to change the work structure practically could be a comprehensive and 

demanding work due to the complexity of the project. There are reasons why the structure of 

the work in the service projects is hard to plan and structure. To begin with, it is considered to 

be difficult to predict the work since it is not known when the units will arrive and how they 

should be repaired. It is not either known which and how many units that will arrive, or what 

repair actions will be required. Depending on the error of the broken units, the repair work may 

differ, which makes it difficult to allocate resources for the operational work in the flow. This 

is furthermore the reason why an OBS practically not is used today. In addition, the production 
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employees are working in several projects, both including service operations and development 

work. This makes it difficult to get access to resources when needed. In other words, the service 

projects contain several uncertainties. The high degree of uncertainties combined with the 

difficulties to understand, plan and execute the service projects means that the projects can be 

considered complex (Larson & Gray, 2017). A way to solve this problem connected to the 

complexity of the project could be to use a production area which is dedicated to service 

operations, with people only working with service work. This idea has been recognised at the 

case company and a production area dedicated to service operation is under development and 

construction. 

 

7.2 The Common Project Structure 
 

As mentioned in the analysis, good and useful data are today measured, which theoretically 

could enable access to the ACWP, the Cost and Time Difference, as well as the Cost and Time 

Indicators (Antvik, 2009). On the other hand, the difficulty is in the way of evaluating 

comparable progress and performance, since no common KPIs are used. Furthermore, a 

common report structure for economic output do not exist, which makes the communication 

difficult. The inconsistent way of reporting output and results also complicates the process of 

creating a learning organisation, since it makes it difficult to learn from one project, to another.  

 

However, it could be questioned whether the in-service support contracts should be 

conceptualised and managed as projects. This, since the service projects not meet all the criteria 

for being a project, stated in the theory (Nicholas & Steyn, 2018). For example, a service project 

does not have a defined goal, or a well-defined and-item, deliverables or results. The goal for 

the service projects is to deliver repaired products during a set period of time within a budget. 

The project does not end when the goal is achieved, it ends when the time is over and when the 

next project starts. Therefore, the project setting cannot either be seen as unique or as a one-

time activity. Furthermore, the organisation is not temporary. The same organisation works 

with the same activities and has the same responsibility independently of the project. On the 

other hand, the project uses resources from different areas, functions, and organisations and 

carries risks. So, in other words, all parts of the project may not be managed and structured as 

a project.  
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7.3 Summarisation of Data 
 

Important when looking at the ability to implement EVM is that all activities allocates a budget 

(Antvik, 2013). Today, activity-specific budgets do not exist, only budgets for each reparation 

containing several activities. In other words, the budget is not broken down sufficiently to the 

lowest activity level. This makes it impossible to evaluate performance for a specific activity, 

since there is no budget stated. Furthermore, the budget needs to be broken down to the level 

where measurement according to EVM is intended to be made (McGregor, 2019). It is, also 

important to use a common performance evaluation in order to be able summarizing and 

presenting variances in the budgets, where for example EVM could be used.  

 

Another thing to take into consideration is the importance of reporting and documentation when 

using EVM in order to create a learning organisation. According to the theory, the project 

structure can promote individuals learning by providing knowledge network structures. It also 

states that working in project organisations can be seen as a personal learning opportunity 

(Walker & Christerson, 2005). However, these opportunities need to be created and 

documentation needs to be done both in order to create a sustainable organisation since a 

learning organisation often is associated with sustainable organisation. A learning organisation 

learns from mistakes and success and is able to make good decisions for an economic, social 

and environmental perspective (Nattrass & Altomare, 1999).  

 

7.4 Estimations and Forecasts 
 

It could be questioned if project management actually an appropriate methodology for 

maintenance and repair is projects and is if the work in the service projects necessarily is 

impossible to predict. Of course, it is difficult to accurately predict the work, but there may be 

ways to make good forecasts, based on what is stated in the in-service support contract, on 

previous projects and on previous activities in the project. This could, for example, be done by 

using an agile approach when planning the work. According to the theory, an agile approach is 

recommended for complex projects with a high degree of uncertainties (Conforto & Amaral, 

2008). Therefore, it could be an interesting thing to look at for future studies, in order to improve 

the ability to estimate work and costs. In addition, it may be possible to understand the unit 

flow to some extent since one project includes one customer. For example, if you have received 

several units one week you may not receive that many the week after, depending on how much 
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the customer uses the products. Here it would be beneficial to have good communication with 

the customer to enabling awareness of the amount of use. In addition, this could also generate 

faster repair and return flows which would benefit the customers. Something to take into context 

when discussing project agility is the parameter of combining agile work and planning with 

non-agile. Again, a production area dedicated for service operation could be a solution to 

handling the practical operational work.  

 

7.5 Attitude and Knowledge 
 

The in-service support contracts that the case company offers, is a business that could be seen 

as post or long-term services. The theory about the long-term services states that it includes 

service work designed to satisfy the purchase and customer needs (Wang, Lai, & Shou, 2018; 

Baines, Lightfoot, Benedettini, & Kay, 2009). In other words, the in-service support contracts 

include a business that adds value to the customer by using services. It satisfies the customers´ 

needs and are stated to be an effective way to achieve superior performance since it often is an 

often-long-lived business. A common attitude at the case company, is that product sales is more 

important than the services business, probably since the product sales generate a larger single 

payment which can be considered more satisfying. On the other hand, products need to be sold 

in order to be able to offer services. However, service businesses ensure long-term income and 

secure the customer base if it is done in a way that satisfies the customer. Therefore, it is 

important to prioritise the service operations and to deliver on time and with good quality. It is 

also important to spread the message about the importance of the service operations so there is 

a common understanding among the employees, on all levels in the organisation. The same 

applies when it comes to performance evaluation, which the contract manager confirms. All 

employees need to be aware of the values of performance evaluation and why it is done.  

 

In the context of common understanding and knowledge, one general problem with EVM 

implementation is the low level of knowledge about EVM. Several employees may not have 

been in touch with EVM earlier and may not though either understand the value of the tool. 

This can make the implementation more difficult which is important to be aware of.  
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7.6 Practical Proposition 
 

By doing this research, a proposed WBS structure for the service projects at PU Fighter is 

introduced. The proposed WBS is a customised WBS that follow almost all recommendations 

stated in the theory. This WBS could be connected to an OBS if available since it contains of 

Work Packages (WPs) and is task-oriented. Furthermore, it could be possible to aggregate EVM 

values from the WBS. The generalised proposed WBS are visualised in Figure 7. 

 

Figure 8. Proposed Work Breakdown Structure for service projects at Project Unit Fighter. 

 

Usually, the peak level of a WBS presents the project goals and covers the scope which presents 

what to be delivered in a project (Lester, 2017). In the case of the service projects, the goal is 

to complete the service project within budget and to make the customer satisfied by doing the 

repair work with good quality and within the stated time frame. The time frame for the service 

projects is set in the contracts. Therefore, the peak level of a WBS for a service project will be 

named “Complete Service Project”, which in this case are seen as a deliverable. The deliverable 

is then broken down to sub projects, Work Packages (WPs), structured by unit types, error types 

and needed types of repair activities. Usually, the WPs are structured by the order in which they 

are planned to be performed. This is possible to some extent for the proposed WBS since the 

repair actions needs to be done before the units are repaired and the project is completed. On 

the other hand, all activities planned and stated in the WBS do not need to be completed in 

order to complete the service project. The project ends when the in-service support contract is 

stated to end, regardless of how many repair activities that have been done. However, the third 

level presents the estimated types and amount of errors for each unit type during a project 

period, while the fourth level shows the activities needed to repair the estimated errors. 

According to the theory, the lowest level in a WBS should give a detailed picture of what needs 
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to be done in the project (Lester, 2017). This is possible through the suggested WBS since the 

lowest level contains activities which are the practical work estimated to complete the service 

project.  

 

7.7 Summary 
 

The service projects in this study is considered to be complex projects with a high degree of 

uncertainty, which makes it difficult to structure the work and the organisation. However, a 

WBS is fundamental in order to be able to use EVM for performance evaluation. The WBS is 

considered to be the most important part in order to be able to aggregate EVM values and 

furthermore generate EVM reporting and documentation. It is also of high importance to use 

standardised methods for measuring performance in order to create comparable evaluations. 

When creating the project structure for the service projects, it could be beneficial to be aware 

of the fact that some part of the service projects is not a project regarding the project definition. 

Therefore, all parts of a project do not necessarily have to be handled as a project. Instead, some 

parts could be handled as continuous work by using agile methods.  

 

7.7 Limitation of Method and Sustainability Implications 
 

The method used for this qualitative study is considered suitable to answer the research 

questions, and to fulfil the purpose. The method contributed with the possibility to compare the 

current way of working with service projects, with the EVM standard ANSI/EIA-748. 

Generally, it contributed to a picture of the differences between practice and theory.   

 

For this study, the findings presented are meeting the purpose, and are also answering the 

research questions, which enhances the validity of the study. In addition, the same results are 

considered to be generated if the study was repeated under the same conditions, which generates 

reliability to the method.  

 

The purpose of this study was to contribute with research and knowledge within the area of 

performance evaluation with EVM in complex projects. The purpose was also to contribute 

with research and knowledge that can be generalised to projects and organisation containing 

the same amount of complexity, and the same volume work. Even if the project was conducted 

at a case company, with specific service projects, the results are considered to generalisable to 



    
 

56 

other project handling repair and maintenance, with the same amount of complexity, and with 

the same volume of work. This, since the results not are case specific  

 

The EVM standard can in some way be seen as case-specific and difficult to generalize. It could 

also be difficult to interpret the standards. In addition, the defense industry is a complex and 

high technology industry in which products and activities are severe to define and handle.   

 

This study has implications on sustainability. Sustainability are generally defined as, meeting 

the needs of the present without compromising the ability of future generations, and comes in 

three main pillars: economic, environmental and social (Cooper & Vargas, 2014; Epstein & 

Buhovac, 2008). For this study, implications are found within the area of economic 

sustainability. Environmental and social sustainability are not relevant for the operations 

considered, nor for the study. However, performance evaluation creates improvement 

opportunities for the operations which benefit the economic profitability for the business. In 

addition, it can ensure effective knowledge sharing and integration between different areas 

within the projects, and externally. This improves the effectiveness of the operations, and 

further also the profitability and the economic sustainability for the business.  
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8. Conclusion 

 

The purpose of this study was to analyse how EVM could be implemented for evaluating 

performance during contract periods, and to identify needed adaptations in the service projects. 

This chapter aims to present the primary conclusions of this study and the recommendations 

for future research.  

 

8.1 Adaptations Needed for EVM Implementation in Service Project 
 

It is not possible to implement EVM in the service projects at the PU Fighter at present due to 

the way of structuring and working. Before an EVM implementation, some structural and 

managerial changes need to be done which are described below.  

 

Firstly, the organisations need to formulate a common guideline for structuring work into a 

task-oriented WBS (McGregor, 2019; Antvik, 2009). Some of the most important things when 

evaluating performance with EVM is to use a common structure for organise work in order to 

make it possible to compare projects and to connect it to an OBS. A way of structure for the 

service projects could be to use the suggested WBS presented in the previous chapter. 

 

Secondly, the organisation needs to implement an organisation structure broken down to an 

OBS and to find a way to use it together with the WBS in order to be able to aggregate EVM 

values. According to the theory, the aggregation of the EVM values should be possible both 

from the WBS and from the OBS.  

 

Thirdly, the way of handling scheduling, and budgeting need to be reviewed. The project 

structure is probably not the most appropriate approach to use for budgeting and scheduling. 

The work is considered to be continuous work to some extent why an approach created for 

continuous work should be used at these times. For budgeting and scheduling, it could be 

interesting to investigate the possibility to use an agile method, in order to improve the ability 

to estimate work and costs. 

 

Fourth, the organisation needs to formulate and define a common reporting structure used for 

documentation and reporting performance. This should be done in order to create a sustainable 

and learning organisation that continuously develops.  
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Lastly, the organisation needs to continuously work with the knowledge and understanding 

about the importance of the service business, as well as the reason for the work with 

performance evaluation generally among the employees. This is crucial to create a successful 

EVM implementation and a sustainable business.  

 

8.2 Future Research  

 

For future research, it could be interesting to investigate how agile methods can be used for 

repair and maintenance in order to better predict work and costs. It was become clear that all 

parts of the service projects, not are structured as projects, according to the theory (Nicholas & 

Steyn, 2018). It could, therefore, be interesting to look at what parts of the service should be 

handled as a project, and what parts should be handled like continuous work. Since agile 

methods are recommended for complex projects with a high degree of uncertainties (Conforto 

& Amaral, 2008), it could be interesting to investigate for future research.  

 

For future research, it could also be interesting to investigate possible ways of communicating 

knowledge and understanding of performance evaluation, in project-based organisations. By 

doing this research, it was become clear that it is important to create a common understanding 

of performance evaluation in order to create a successful implementation. Therefore, it could 

be suitable to have a strategy for communication before implementing a method.  
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Abbreviations 

   

PV  Planned Value 

 

The approved value of work to be competed or 

the Budgeted Cost of Work Scheduled  

AC Actual Cost The total cost incurred for actual work competed 

or the Actual Cost of Work Performed 

BAC Budget at Completion A summation of all budgets for work performed 

on a project. 

CPI Cost Performance Index The amount of completed work for every unit of 

cost spent. If higher than 1 the project is 

performing well. 

CV Cost Variance The difference in the approved value of work 

and the actual value 

EAC Estimation at Completion Estimated cost for the entire project 

EV Earned Value The value of the work actually completed or the 

Budgeted Cost of Work Performed 

SV Schedule Variance The difference in approved value of actual work 

competed and the approved value planned 

KPI Key Performance Indicator Common indicators of progress toward an 

intended result. 

SPI Schedule Performance Index An indication of how close the project is to 

being completed compared to the schedule. 

PMB Performance Measurement 

Baseline  

 

A tool for create high quality project 

implementation plans. 

PV  Planned Value 

 

The approved value of work to be competed or 

the Budgeted Cost of Work Scheduled  

VAC Variance at Completion The difference between the starting project 

budget and the forecasted project budget when 

the project is complete. 
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Appendix 1: Guideline Process Matrix 
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Appendix 2: Interview Questions 

 

Who are you and what is your role in relation to service projects?  

 

Can you give a description of the in-service support contract and the service project? 

 

Can you in detail give a description of the return and repair flow? 

 

Which methods are you currently using to evaluate performance in your service projects? 

 

Do you feel satisfied with the existing methods used to evaluate performance in your service 

projects?  

 

What do you think is the intended benefit of evaluate performance in projects in general?  

 

Do you think the gathered data from the currently performance evaluation is enough?  

 

Do you feel that something is missing in the performance evaluation in your service projects?   

 

If you had that information or data, would you use it and how would you use it? 

 

Do you have something to add to this subject? 
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Appendix 3: Assessment of comparison with the ANSI/EIA-748 

 

 

Guidelines Assessment Comment  

Organisation 

1. Define authorized work  Partly 
Authorized work are defined but 

not presented in a WBS.  

2. Identify Program Organisation 

Structure 
No Common OBS does not exist. 

3. Company integration of EVMS 

subsystems with WBS and OBS 
No 

EVMS are not considered today. 

Today various systems are used 

for planning, budgeting and 

evaluation. 

4. Identify organization/function for 

overhead  
Yes Are handled by project managers.  

5. Integrate WBS & OBS, create 

control accounts 
No 

Since no WBS and no OBS are 

created, integration is impossible. 

Planning, Scheduling & Budgeting 

6. Sequential scheduling of work Partly 

Scheduling of work is done in the 

digital database. It is not possible 

to see the connection to the 

common project goal.  

7. Identify interim measures of 

progress, i.e. milestones, 

products, etc. 

No 

It is generally difficult to identify 

progress since there are no 

common key performance 

indicators.  

8. Establish time-phased budget  Partly 

The budget includes an estimation 

of needed cost for resources and 

material for the upcoming 12 

months, not for the whole project.  

9. Identify significant cost elements 

within authorized budgets 
Yes 

Common cost elements are work 

hours and materials. Other costs 

elements are identified.  
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10. Identify discrete work packages Partly 

Work packages, defined as 

tempos, are identified in the 

return and repair flow. Work 

packages are not identified from a 

service project perspective.  

11. All work package budgets & 

planning packages sum to control 

acct 

Yes Aggregated for all units. 

12. Identify and control LOE 

budgets 
No LOE activities are not measured. 

13. Establish overhead budgets by 

organization element  
Yes 

An overhead budget is created for 

service project covering fixed 

costs for resources and material. 

14. Identify management reserve and 

undistributed budget 
No 

Risk budgets is available but does 

not cover uncertainties in the 

service projects. 

15. Reconcile program target cost 

goal with sum of all internal 

budgets 

Yes All are identified. 

Accounting Considerations 

16. Record direct costs from 

accounting system  
Yes 

Direct costs are accounted in a 

digital database.  

17. Summarize direct costs into 

WBS without allocation  
No WBS does not exist. 

18. Summarize direct costs into OBS 

without allocation  
No OBS does not exist. 

19. Record indirect costs  N/A Not applicable. 

20. Identify unit costs, equivalent 

units costs or lot costs  
Yes 

Unit costs are considered in 

budget and evaluation.  

21. Accurate material cost 

accumulation by control 

accounts; EV measurement at 

Yes 
Costs are registered in the digital 

database for each unit.  
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right time; full accountability of 

material  

Analysis and Managing Report 

22. Control account monthly 

summary, identification of CV 

and SV  

Partly 

Control account continuously in 

order to identify variance for 

different parameters. It is not 

created as a summary.  

23. Explain significant variances Yes 

Is possible trough evaluation and 

are communicated orally within 

the organisation.   

24. Identify and explain indirect cost 

variances 
No Indirect costs are not considered. 

25. Summarize data elements and 

variances thru WBS/OBS for 

management 

Partly 

A summarisation is done by the 

project manager but does not give 

a comprehensive picture of the 

situation.  

26. Implement management actions 

as result of analysis 
Yes 

Decisions about improvements or 

corrections is taken by the project 

manager or by the contract 

manager.  

27. Revise EAC based on 

performance data; calculate VAC  
Yes 

Is calculated by the digital 

database. 

Revisions and data maintenance 

28. Incorporate authorized changes 

in timely manner 
Partly 

Possess the ability to implement 

change but have difficulty finding 

problems and bottlenecks 

29. Reconcile budgets with prior 

budgets 
Partly 

Budgets are compared with prior 

budgets but are not reconciled.  

30. Control retroactive changes  No Not considered 

31. Prevent all but authorized budget 

changes 
No Not considered  

32. Document changes to PMB No  Not considered 
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