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ABSTRACT 

The basic aim for any software development organization is to maximize value creation for any 

given investment. To amplify and speed up value creation efforts, Agile Software Development 

has gained much popularity during the last decade as a response to a volatile and disruptive 

market. In an Agile environment, the team focuses on lightweight working practices, constant 

deliveries and customer collaboration rather than heavy documentation and inflexible 

processes. However, the Agile way of working has complicated how an organization can 

control and evaluate the process; allowing organizations to believe that all Agile processes is 

the ideal process.  

This master thesis was conducted as a case study at Sectra ImIT, an Agile Health IT company 

working with Imaging and IT solutions that is currently in an early phase of introducing metrics 

in the System Development process. The purpose of this thesis was to investigate and suggest 

how the organization could use metrics to control and evaluate value creation in the System 

Development process. It also aimed to provide strategic recommendations to such an 

organization how they could continue their work with implementing and using metrics. The 

descriptive and exploratory purpose of this study was realized through unstructured and semi-

structured interviews with people involved in the process as well as observations.  

One of the major findings in this thesis is related to a missing feedback loop from defects 

occurring at customer site to the internal System Development process. Therefore, this study 

developed and implemented a concept to generate this feedback. The concept builds on defect 

information that can be used both to generate feedback and statistics for evaluation. The second 

major finding in this study is related to the identification of barriers to why the organization is 

not using metrics in teams to control and evaluate the process. Based on these findings, the 

authors presented several recommendations that should be considered to create a culture where 

teams are using metrics to learn more about the process.  

The first recommendation is that the organization should set guidelines among teams of what 

should, and is desired to be evaluated with focus on information need. Secondly, metrics need 

to be higher prioritized through directives from management granting team’s resources to 

manage metrics, which at the same time provides incentives that the organization believe 

metrics could improve their work. Thirdly, based on the company context, teams should 

identify metrics based on an information need derived from their prioritizations, changes, 

decisions and what is currently left unanswered. Finally, metrics should primarily be used to 

provide means for discussion and provide feedback with focus on trends rather than absolute 

numbers. 

  



SAMMANFATTNING 

Det huvudsakliga målet för ett godtyckligt företag inom mjukvaruutveckling är att maximera 

det värde som skapas i varje enskild investering. För att förstärka och snabba upp 

värdeskapande har Agil mjukvaruutveckling växt i popularitet som en respons mot volatila och 

osäkra marknader. I en Agil miljö fokuserar grupper på ”lättviktade” arbetsmetoder, 

kontinuerliga leveranser och kundsamarbeten över det tidigare arbetssättet som bestod av 

mycket dokumentation och inflexibla processer. Samtidigt har det Agila arbetssättet gjort det 

svårt för organisationer att kontrollera och utvärdera processen, vilket har resulterat i att 

organisationer antar att deras Agila process är ideal och välfungerande med avsaknad av belägg 

för det. 

Detta examensarbete genomfördes som en fallstudie på Sectra ImIT, ett Agilt företag inom 

medicinsk teknik med fokus på bildhanteringssystem och IT lösningar. Företaget är i en tidig 

fas av att undersöka och introducera mätetal i systemutvecklingsprocessen, där syftet med 

examensarbetet var att utvärdera och föreslå hur organisationen kunde använda mätetal för att 

kontrollera och utvärdera värdeskapande i processen. Därtill ämnade studien även att ge 

strategiska förslag på hur företaget i framtiden kan arbeta med att implementera och använda 

sig av mätetal. Det deskriptiva och explorativa syftet realiserades genom ostrukturerade och 

semi-strukturerade intervjuer samt observationer med människor som dagligen arbetade inom 

processen. 

En iakttagelse var kopplad till avsaknaden av återkoppling mellan de defekter som uppkommer 

ute hos kund tillbaka till systemutvecklingsprocessen. Detta resulterade i ett koncept som 

utvecklades och implementerades av författarna med syfte att skapa återkoppling och möjlighet 

till statistisk utvärdering av processen som helhet. Den andra iakttagelsen berörde ett antal 

anledningar till varför organisationen inte använder mätetal i teams för att kontrollera och 

utvärdera processen. Baserat på en analys av dessa presenterar författarna flertalet 

rekommendationer som företaget borde ta hänsyn till för att skapa en kultur som främjar 

användandet av mätetal för att skapa ytterligare förståelse för processen.   

Den första rekommendationen är att organisationen bör diskutera riktlinjer gemensamt för 

teams gällande vad som anses önskvärt att utvärdera, med fokus på informationsbehov. Därtill 

bör organisationen uppmana teams till att allokera mer resurser på mätetal, vilket samtidigt ger 

incitament att det är något företaget tror kan hjälpa teams att bli bättre. Utifrån företagets 

kontext bör teams själva tillåtas att identifiera mätetal baserat på deras informationsbehov som 

ett resultat av exempelvis prioriteringar, förändringar, beslut och vad som för tillfället är 

obesvarat. Slutligen ska mätetal användas i huvudsak som en grund för diskussion och feedback 

med fokus på trender snarare än att uppnå specifika mål.  

 

 

 



ABBREVIATIONS AND DEFINITIONS 

Expression Clarification for this thesis 

ASD Agile Software Development. A broad description for multiple 

methodologies that apply an iterative process with short 

development cycles to create resilience towards changes in 

external demand. 

Health IT IT solutions involving design, development, creation, use and 

maintenance of information systems for the healthcare industry. 

ImIT Imaging IT solution, a business line within Sectra AB. 

PM Product Manager. 

PO Product Owner. 

SVM Software Value Map. 

VP Value Perspective. Influenced by the Balance Scorecard to provide 

categorization (financial, customer, internal process, and 

innovation and learning) of the overall value perspective. 

VA Value aspect. Each VP can be divided into several Vas. 

SVA Sub value aspect. Similar, each VA can be divided into several 

SVA. 

VC Value component. The final fragmentation of a VP, VA or SVA 

that should be a discrete value factor that is measurable. 

CP Change Proposal. Could be a new requirement to a new product as 

well as changes to an existing product.  

HD Ticket Helpdesk Ticket is a result of a support call to Sectra. Could be a 

report of any problem occurring at customer site, including changes 

in software that could be related to both defects and new feature 

requests.  

Mini RCA An adapted method to analyze problems in software through a 

simplified root cause analysis. 
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1 INTRODUCTION 

The following chapter introduces the research area. It presents the research background and 

a thorough discussion of the problem that further results in this study’s research purpose and 

delimitations. Lastly, a thesis disposition is presented with the purpose of clarifying the logic 

of the thesis structure.  

According to Hines, Holweg & Rich (2004), value creation has historically associated with cost 

reduction, a view that they argue could be considered a narrow assumption. The authors argue 

that value is linked to customer requirements and contains a wide and complex range of tangible 

and intangible attributes. Yet, Anderson & Narus (1998) point out that in a competitive 

environment, it is crucial for organizations to understand and assess the value and to do business 

accordingly. Babin & James (2010) highlights the strong correlation between the result of a 

service and what value is created. The authors state that value is the concept which captures the 

results of a service and can be used as a measuring stick to assess the level of success in the 

service provided. Based upon a review by Zeithaml (1988), four definitions of value can be 

interpreted, each one from the customers’ perspective. 

• Value is related to a lower price, meaning that value is created by providing discounts, 

coupons or other price reducing measures.  

• Value is achieved if all the customers’ needs are fulfilled by purchasing a product. 

Value is therefore obtained by benefits linked to certain product attributes. 

• Value is seen straightforward as the received quality with less focus on the price. 

However, consumers weigh cost vs quality received between different products, and 

purchase the product that ensures most quality for the price paid. 

• Value is what the consumer gets in comparison to what the consumer gives. This 

includes factors such as effort, time and emotions.  

While the definitions differ slightly, a general conformity is that the factors price and quality 

are of high importance in terms of defining value. Concurrently, Womack & Jones (1996) argue 

that while different definitions on value are used, in the end, value is something that is created 

when the product or service reaches the customer. Thus, countless factors will influence the 

overall customer value (Khurum, Gorschek, & Wilson, 2013; Womack & Jones, 1996). For 

instance, how and in what type of process the product has been processed as well as all steps 

from finished product to customer use. Therefore, this thesis hereinafter refers to value and 

value creation as: 

Every set of aspects that affect what the customer gets in relation to what the customer gives, 

during the entire product life-cycle 

An increased competition has expanded to include a greater focus on quality, which in turn has 

resulted in higher quality demands of products and services (Weckenmann, Goekhan, & 

Werner, 2015). There is no exception to this trend in the field of software development, where 

Nasib (2005) argues that quality is an ascending factor. Although the competition from 

globalization is intensifying, the software development process has a complex nature and 

therefore projects often end up with schedule overrun, rejected software, scope creep and 
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reduced quality in deliverables (Chow & Cao, 2008; Khan & Beg, 2012; Nasib, 2005). Nasib 

(2005) mean that the development of a good software system is a multifaceted task because it 

does not only require technical activities but a joint effort from numerous designers and 

programmers working together over a period.  

Consequently, due to suggestions from experienced practitioners, software development has 

shifted to Agile methods (Dybå & Dingsøyr, 2008). In an Agile environment, the team focuses 

on lightweight practices, constant deliveries and customer collaboration rather than heavy 

documentation and inflexible processes (Kupiainen, Mäntylä, & Itkonen, 2015). Paasivaara, 

Lassenius, Heikkilä, & Engblom (2013) found that Agile transformations were associated with 

a need to improve performance, shorten the time-to-market and eliminate known problems in 

the current process. Regardless of the benefits of the transformation to Agile methodologies, 

Paasivaara et al. (2013) mean that only adopting an Agile method would not be enough to 

radically increase the current processes due to the limited day-to-day practice of which Agile 

methodologies represent. Furthermore, Fitzgerald & Stol (2017) discuss that despite the level 

of project success, an important issue to address is a holistic approach to project management 

to ensure that different projects are aligned with the organizational vision and mission. 

Ågerfalk, Fitzgerald, & Slaughter (2009) compiled a list of important topics to investigate 

further within the Agile community, where one topic was related to how to extend Agile 

practices beyond software teams into the organizational realm. A response to this can be seen 

from Agile communities that recently initiated further reforms in terms of implementing Lean 

with a variety of approaches in the software development process. The philosophy from which 

Lean originated can be traced back to the 1950s and the Toyota Production System. However, 

the term was first coined and accepted in literature because of a study at MIT of the automotive 

industry (Womack, Jones, & Roos, 1990). Likewise, the origin of Lean thinking is related to 

the Japanese manufacturers. Womack & Jones (1996, p. 15) defined Lean thinking as the 

overall mindset from an organization to “specify value, line up value-creating actions in the 

best sequence, conduct these activities without interruption whenever someone requests them, 

and perform them more and more effectively”. Accordingly, the utmost important principle of 

Lean is the identification and elimination of activities associated with waste from a customer 

value perspective (Wang, Conboy & Cawley, 2012; Womack & Jones, 1996). Womack & Jones 

(1996) point out that even though value is ultimately defined and realized by the customer, the 

actual value is created by the producer. Thus, they argue for the importance of Lean thinking 

to look at the internal perspective of value creation. That includes doing more with less in terms 

of effort, equipment, time and space while developing better customer relationships and thereby 

better aligning products with customer needs.   

However, Mandic´ et al. (2010) mean that the applicability of the Lean paradigm is not as clear 

in software development environments.  Thus, the role of Lean in Agile communities has been 

discussed (Pernstål, Feldt & Gorschek, 2013; Wang et al., 2012). Although the role of Lean in 

software development remains unclear, Pernstål et al. (2013) mean that Lean approaches have 

strongly influenced the software industry due to the need of scaling Agile activities. 

Poppendieck (2007) mean that applying Lean principles in software development can result in 

higher quality software developed quickly and at the lowest possible cost. In addition, 
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Middleton & Joyce (2012) mentions benefits such as decreased lead time, variability and errors 

rates while at the same time reducing the work in progress and aiming for continuous 

improvement.  

Alahyari, Berntsson Svensson & Gorschek (2017) mean that the aim of any software 

development company should be to maximize value creation for any given investment, arguing 

that value adding is a financial activity that needs to be considered from a software business 

perspective. The process of increasing value can be related to the famous Deming’s principle 

(cited by Lewis & Cooke, 2013, p. 147) “improve constantly and forever, the system of 

production and service”. And to achieve improvement, one can quote Lord Kelvin, a 

mathematical physicist and engineer “If you cannot measure it, you cannot improve it” (cited 

by Kupiainen et al., 2015, p. 145). Kupiainen et al. (2015) mean that the quote is one of the 

most used incentives to implement metrics to improve something. Jones (2008) argues that the 

most successful organizations, such as IBM and Microsoft, extensively apply a set of metrics 

in their business to improve processes while lower-performing organizations do not. Misra & 

Omorodion (2011) conducted a list of reasons why metrics are beneficial in a software 

development context: 

• Support business related decisions 

• Challenge team members 

• Determines improvement and deficiency in performance 

• Increases satisfaction by visualizing the results and improvements 

• A tool to change behavior 

1.1 Problem discussion 
Dybå & Dingsøyr (2008) mean that Agile process encounters the unpredictability in software 

development by relying on individual creativity and skills instead of improving the process 

itself. Instead of engineering the requirements upfront, they emerge during development 

through small and informal stages. Consequently, it becomes a challenge for Agile 

organizations to confirm and evaluate their actual level of performance and outcome. And it is 

still a lack of confirmation or unity in the claims and conclusions that are being made regarding 

this (Dingsøyr, Nerur, Balijepally, & Moe, 2012; Racheva, Daneva & Sikkel, 2009; Alahyari 

et al., 2017).  

Mandic´ et al. (2010) describes that the problem with software development is that the true 

production process is cognitive, and therefore intangible and difficult to improve. Thus, 

providing metrics and measurement practices poses a serious challenge due to the complexity 

and difficulty of defining value in software development (Khurum et al., 2013; Mandic´ et al., 

2010). Khurum et al. (2013) mean that historically, the software development process itself has 

not been in focus when considering how to create value for the customer. Similarly, Alahyari 

et al. (2017) argue that despite an expressed awareness of value realization in Agile software 

development (ASD), there is still a lack of research regarding how value is assured and/or 

measured.  
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Wolfe & Heuer (2014) mean that Agile teams are commonly incorporating subjective insight 

to evaluate and improve their work through retrospective meetings. However, the authors mean 

that this insight is insufficient. Thus, Kupiainen et al. (2015) and Wolfe & Heuer (2014) mean 

that ASD organizations need to incorporate more objective data to evaluate the process; where 

the former argue that it exists a well-reasoned need for metrics in Agile development. However, 

even though multiple quantifiable metrics is present, it is not clear what metrics Agile teams 

are using in practice, for what purpose and with what effects (Kupiainen et al., 2015). Likewise, 

Padmini, Bandara & Perera (2015) mean that relatively little attention is given to the 

applicability of metrics for ASD. Although several studies have attempted to identify how to 

measure in an ASD process, it is still recognized that the scientific research both lack best 

practices and unified approaches towards measuring (Alahyari et al., 2017; Kupiainen et al., 

2015; Oza & Korkala, 2012; Padmini et al., 2015). 

1.1.1 Pilot case study Sectra AB 

Sectra Imaging IT Solutions (ImIT), a business line within Sectra AB, is a leading global 

provider of imaging IT solutions with the aim of supporting healthcare in achieving patient-

centric care. ImIT is therefore considered an IT company with a focus on software development 

to provide digital imaging solutions for hospitals and clinics. It was mentioned in the initial 

problem statement from the thesis supervisor that ImIT perceived a need to implement tangible 

metrics to systematically control and evaluate the Product Development process, which is 

formally referred to as the System Development process. However, ImIT was moderately aware 

of what aspects that were perceived useful to measure and how to do it.  

Based on an idea by a development engineer at ImIT, measuring in Agile teams has previously 

been explored on a smaller scale through a predefined concept with a focus on a few 

predesignated metrics. A discussion with the group manager revealed that the project was 

canceled out due to three key factors: 

• Resources: Some metrics required additional information not currently automatically 

collected to be used for measurements. Thus, it becomes a prioritization of resources in 

development teams as it takes time to both gather and analyze data. 

• Intrinsic commitment/motivation: People did not appreciate the idea of being 

measured as it puts pressure on them.  People also often felt like the use of metrics 

would not provide any additional benefits as the common measurements provide no 

additional information compared to what is already commonly known by all team 

members.  

• Difficulty/complexity: The complexity of the software development process leads to a 

high difficulty in creating ideal metrics to provide beneficial information. It might also 

result in people looking for loopholes that are contra productive towards the overall 

value creation while being beneficial to the provided measurement. Another problem is 

derived from the highly non-standardized software development process. For example, 

while the release periods are the same, the actual features produced often differ that 

results in a difficult process to evaluate. 
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Consequently, this study had to expand upon the ideas and findings of the group manager, 

which required a different approach and an extended scope that did not only focus on team 

measurement. 

1.1.2 Purpose  

The purpose of this thesis is to investigate and suggest how an Agile Health IT organization 

such as ImIT can measure in the System Development process. Furthermore, it aims to provide 

strategic recommendations to such an organization how they could continue their work with 

implementing and using metrics. The authors intend to examine this with support from the 

concept of Lean and value in software development. The following set of research questions 

intends to fulfill the thesis purpose: 

RQ1: What affects value creation in an Agile software development process? 

RQ1 aims to understand the interpretation of value in a software development process. This 

question expands upon previous research by studying literature to get a better understanding of 

the area. 

RQ2: What measurable aspects are important to consider that affect value creation in an 

Agile software development process?  

RQ2 aims to, based on the foundation of RQ1 investigate which aspects that can be controlled 

and evaluated through metrics in an Agile software development process. Due to contextual 

factors and the fact that the area is lacking in specific research, this question is answered through 

empirical data in combination with literature. 

RQ3: How can an Agile Health IT organization such as ImIT use metrics to control and 

evaluate value creation in the System Development process? 

RQ3 aims to suggest how the case study company could use metrics to control and evaluate 

value creation in the System Development process. Like RQ2, it is based on the empirical 

findings and perspectives from literature.  

1.2 Delimitations  
The results and conclusions of this study are limited to the System Development process within 

ImIT. Thus, it is based on working with a predetermined development and release period. The 

generalization of the results and recommendations for all System Development processes is not 

guaranteed, but it is discussed. Due to the limited time frame, validation of the implemented 

measurement strategy is a limited part of the thesis. Lastly, due to the contextual factors, 

implementation, use, and validation of specific Agile metrics is not a part of this thesis.  

1.3 Thesis disposition 
This thesis intends to answer the three presented research questions, thereby fulfilling the aim 

of the study. It includes a description and justification of the research methods chosen for the 

study. This is followed by a literature review defining key concepts within the research area. 

The empirical findings are presented combined with an analysis through elements from the 

literature. The conclusion and recommendation chapter cover the conclusion drawn from the 
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study and recommendations to ImIT.  Figure 1.1 presents a visualization of how the different 

chapters and research questions are related. 

 

Figure 1.1 – The relationship between the research questions and chapters of this thesis. 
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2 METHOD 

The following chapter presents a set of methodologies that can be used when conducting 

research. The purpose of this chapter is to clarify why certain choices were made and how the 

study was conducted. 

2.1 Research introduction 
This study’s research design is based on theories by Saunders, Lewis & Thornhill (2016), David 

& Sutton (2016) and Yin (2009). To provide an overview of the presented method a summary 

of the research design is presented in Table 2.1. It adapts the most important segments of a 

research design as described by Saunders et al. (2016). Although the complete methodology 

includes factors like research philosophy, ontology, and epistemology; these are not occurring 

themes in this study since both the researchers and this study’s supervisor agreed that they are 

irrelevant themes to address. 

 Table 2.1 – A summary of the research design applied in this study 

Table 2.1 introduces the different considered aspects and the choices that have been made with 

regards to the different research questions. Each aspect is discussed in detail in proceeding 

subsections of this chapter. In addition, Figure 2.1 provides a visualization of all steps in the 

research process. 

Research 

question 
Purpose Approach Strategy Sampling Data collection 

Data 

analysis 

RQ1 Descriptive 

Abductive 
Case 

study 

N/A 
Documentary 

secondary data 

Content 

analysis 

RQ2 

Exploratory 
Convenience 

& purposive 

Documentary 

secondary data,  

Unstructured/semi-

structured 

interviews, 

participant 

observations 

RQ3 
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Figure 2.1 – A summary of the research process for this study 
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2.2 Research purpose 
Saunders et al. (2016) describe that scientific research can have an exploratory, descriptive, 

explanatory or evaluative purpose, it can also be a combination of these. Saunders et al. (2016) 

define the exploratory purpose useful to clarify the understanding of a phenomenon, problem 

or issue. Yin (2009) mean that the goal of an exploratory study is to develop hypotheses and 

propositions for further inquiry. Moreover, Saunders et al. (2016) mean that a descriptive 

purpose encompasses questions to gain a description of events, persons or situations. However, 

the authors point out that it does not allow for definite conclusions and is described as a 

precursor to explanatory research. The explanatory purpose is used to establish causal 

relationships between variables (Saunders, et al., 2016). It typically focuses on questions such 

as “how” and “why”, which aims to deal with operational links that need to be traced over time, 

rather than evaluating frequencies (Yin, 2009). An evaluative purpose means to find out how 

well something works in practice and is therefore often concerned with assessing the 

effectiveness of an organizational or business strategy, policy or process (Saunders et al., 2016). 

This study adopted a descriptive and exploratory purpose based on the research questions for 

this thesis. Bearing in mind RQ1, the area has been previously researched quite extensively and 

was used to gain a more accurate outline of events. However, regarding RQ2-RQ3 where the 

aim was to investigate how value is controlled and evaluated through metrics; available research 

was found to be more deficient and therefore resulted in an exploratory purpose.  

2.3 Research approach 
David & Sutton (2016) labels two main research approaches, deduction, and induction. In 

addition, Saunders et al. (2016) and Björklund & Paulsson (2014) proposes a combination of 

these approaches, namely abduction. The latter describes how a deductive study initiates with 

a previously developed theory where researchers make predictions based on established theory; 

endeavoring to verify it through the collection of empirical data (David & Sutton, 2016; 

Saunders et al., 2016). Björklund & Paulsson (2014) further explains how an inductive study is 

performed through empirically investigating an area and thereafter provide a theory formulation 

based upon collected data. The authors mean that the approach is often used when the researcher 

mean to explore a field where knowledge is lacking. Abduction is a mixture between induction 

and deduction, where the researchers continuously shift between theory building and theory 

testing (Björklund & Paulsson; 2014; Saunders et al., 2016). Saunders et al. (2016) describe 

how abduction commences with the observation of an interesting fact where the exploration 

results in the identification of themes and patterns which lead to a plausible theory or conceptual 

framework. Subsequently, it is tested using evidence from existing and new data.  

This research adapted an abductive research approach and went through several loops. The 

process started off with gathering information about the case company and their processes. 

Through this information, the research questions were formed and a literature review was 

conducted to further investigate the identified area of interest. Data collection and analysis 

gradually changed scope and research purpose that became the basis for additional data 

collection and analysis. The abductive approach ensured the dynamic relationship between the 

case organizations problem and relevant literature. The continuous loop between data 

collection, literature findings and analysis allowed the research to incrementally reach the 
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specific area of interest; assisting the research to gain a complete understanding of the 

phenomena. 

2.4 Qualitative and quantitative methods 
To manage data collection and analysis, studies can use quantitative or qualitative methods 

(Björklund & Paulsson, 2014; David & Sutton, 2016; Saunders et al., 2016). David & Sutton 

(2016) mean that quantitative methods adapt quantitative, theoretical and methodical principles 

and techniques. Furthermore, the authors describe qualitative methods as all methods which 

cannot adapt a quantifiable approach for data collection and analysis. Moreover, Björklund & 

Paulsson (2014) explain how quantitative studies collect data that can be measured or evaluated 

numerically while qualitative studies are used if research means to create a deeper 

understanding of a specific problem. Saunders et al. (2016) argue that there is a risk of 

oversimplification by distinguishing qualitative and quantitative studies, which coincides with 

David & Sutton (2016) argument that all types of research contain both qualitative and 

quantitative elements. 

The purpose of this study was to gain a deeper understanding of how an Agile Health IT 

company could measure and evaluate the System Development process. Consequently, this 

thesis meant to create a deeper understanding of a specific problem. Thus, a qualitative method 

was considered the most suitable choice, which is further supported by Saunders et al. (2016) 

argument that it is appropriate when conducting an abductive approach. However, certain 

aspects that were mentioned more frequently than others could be interpreted as quantifiable, 

meaning that the concluding analysis contains aspects of a quantitative nature. 

2.5 Research strategy 
Saunders et al. (2016) mean that research strategy describes how a study intends to answer its 

research questions. Typically, qualitative research can adapt several different strategies, where 

the most common ones are a case study, ethnography, grounded theory and narrative research 

(Saunders et al., 2016). A case study is an in-depth study of specific units, for instance, 

individuals, organizations, occurrences, programs or societies (David & Sutton, 2016). Yin 

(2009, p. 11) describes that “the case study is preferred in examining contemporary events, but 

when relevant behaviors cannot be manipulated”. It can be built upon several methods such as 

interviews, observations and document analysis where the focus lies on gaining a richer 

understanding within the context of a specific case (David & Sutton 2016; Saunders et al., 

2016). Saunders et al. (2016) further mention case study strategy as an appropriate choice for 

handling explanatory or exploratory research.  

A case study can be distinguished between four different strategies based upon two dimensions; 

single or multiple and holistic or embedded (Yin, 2009). A single case allows for analyzing a 

phenomenon that has not yet been considered by many while multiple cases focus on whether 

findings can be replicated (Saunders et al., 2016). Holistic or embedded refers to what unit level 

the researcher intends to investigate. A holistic case study analyzes the entire unit while an 

embedded case study analyzes a sub-group of key stakeholders for the study within the unit 

(Saunders et al., 2016). 
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For this thesis, a singular and embedded case study was conducted at the case organization, 

Sectra AB. The phenomenon had not yet been considered by many other organizations and was 

indicated to be contextually dependent through the pilot study. Thus, a singular study was easier 

to conduct and more aligned with the research purpose. Furthermore, the choice of an embedded 

case study was related to the focus on the System Development processes within the client 

company which was specified in the statement of work handed to the authors.  

2.6 Sampling 
A sample selection can use probability sampling or non-probability sampling (David & Sutton, 

2016; Saunders et al., 2016). Probability sampling determines the probability that each element 

of the population is represented in the selection, which is used to evaluate whether the targeted 

sample was representative of the population (Saunders et al., 2016). A non-probability sample 

is useful when probability sampling is considered not appropriate or impossible to perform due 

to time- or cost restrictions making it impractical (David & Sutton, 2016; Saunders et al., 2016).  

For this thesis, a non-probability sampling was used due to time limitations and the researcher’s 

prior knowledge of what specific groups of people that were of interest to interview to fulfill 

the research purpose. Using non-probability sampling to ensure representation of the entire 

population was not of concern as the study aimed to involve people who run the processes daily 

with the purpose of unlocking their knowledge. Therefore, the choice of selection within the 

population was based on a documentation of positions related to the observed process which 

included the following: 

• Product Manager 

• Product Owner  

• Software Developer  
• Project QA  

• Software Architect 

• Tester 

• Test Designer  

• Usability Designer 

Saunders et al. (2016) further describe four different non-probability sampling methods; quota, 

purposive, volunteer, and haphazard. Quota sampling assigns quotas to specific subgroups of 

the population, with the premise that the quotation of the subgroups correctly represents the 

population (Saunders et al., 2016). Quotas allow the establishment of key characteristics to 

compare the different subgroups (David & Sutton, 2016). Purposive sampling uses the 

researcher's own judgment to select cases which enable answering the research questions 

(David & Sutton, 2016; Saunders et al., 2016). The researcher must identify individuals that 

have specific knowledge connected to the research question and target them specifically, which 

places a lot of pressure on the knowledge and competencies of the researchers (David & Sutton, 

2016). 

Volunteer sampling can be done either through snowball sampling or self-selection sampling 

(Saunders et al., 2016). Snowball firstly contacts a few cases of the population, and afterward 

asks the participants to identify further cases, which sequentially continues as such (Saunders 

et al., 2016). Snowball sampling is useful when the population is hidden and difficult to identify 
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(David & Sutton, 2016). Self-selection consists of a public declaration of a need for cases within 

the sought-out population, where individuals are free to respond if they wish to do so (Saunders 

et al., 2016). Haphazard sampling occurs when cases are selected without any obvious 

principles of organization in relation to the research questions (Saunders et al., 2016). 

Haphazard sampling is mostly adapted by convenience sampling, which involves selecting 

cases mainly due to being easily available (Saunders et al., 2016). David & Sutton (2016) 

stresses that a drawback from haphazard sampling is that the results cannot be generalized, 

meaning that the results can only describe the chosen sample.  

Based upon Saunders et al. (2016) and David & Sutton (2016), this thesis used convenience 

sampling and purposive sampling. It was important that the selection included employees with 

a thorough understanding of the System Development process. Employees that fulfilled the 

criteria were therefore identified through discussion with the thesis supervisor and the director 

of the System Development process. Thereafter, a purposive sample that included employees 

of the roles previously presented was selected.  

2.7 Data collection 
Data can be either primary or secondary. Primary data is purposely gathered for the specific 

study at hand whereas secondary data already has been gathered for prior research (David & 

Sutton, 2016; Saunders, et al., 2016). Furthermore, researchers with fewer resources can 

increase the study’s validity by using secondary data to back up conclusions and results 

(Saunders et al., 2016). This study used both primary and secondary data, where the different 

subcategories of data is presented in this section. 

2.7.1 Primary data 

Saunders et al. (2016) distinguished three different forms of primary data; observations, 

surveys, and interviews. While the structure of describing the research process by David & 

Sutton (2016) differs slightly, the same terminology is used. This study used observations and 

interviews as sources of primary data, accordingly these are the only sources that will be 

described further.  

2.7.1.1 Observations 

Saunders et al. (2016) describe observation as a systematic viewing, recording, description, 

analysis and interpretation of behavior. The authors mean that observations can either be carried 

out through participant observation or structured observation. Saunders et al. (2016) distinguish 

them by defining structured observations as quantitative and participant observations as 

qualitative. For that reason, participant observations were used in this thesis as a qualitative 

approach with a focus on discovering meanings of which people attach to their actions 

(Saunders et al., 2016). Observations were used as the first method of data collection. The 

activity of choice to observe was the daily scrum meetings with the purpose of getting a better 

understanding of how a team works with their daily tasks. Furthermore, observations were made 

during a meeting with team leaders in the latter part of the study, where the topic of discussion 

was measuring productivity. The attendance was not part of the study to suggest metrics for 

measuring productivity but to provide additional and in a sense, non-biased empirical data of 

employees’ opinion of metrics. 
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2.7.1.2 Interviews 

Saunders et al. (2016) define interviews as a purposeful conversation between two or more 

people. An interview can be either structured, semi-structured or unstructured (David & Sutton, 

2016; Saunders et al., 2016). A structured interview presents a predetermined and standardized 

questionnaire. It allows for comparison between respondents and is commonly used for 

quantitative research (David & Sutton, 2016; Saunders et al., 2016). Semi-structured interviews 

intend to cover a specific set of themes; in some cases, key topics or key questions are 

predetermined, but lacks standardization and allows the interviewer to guide the conversation 

based on responses or reactions from the interviewee (David & Sutton, 2016; Saunders et al., 

2016). Lastly, unstructured interviews are highly informal and seek to explore in depth an area 

of interest for the research (Saunders et al., 2016). It can be used to further validate and ensure 

that the interviewee's opinions on the matter have been thoroughly analyzed (David & Sutton, 

2016). 

This study used semi-structured and unstructured interviews in four phases of the project. In 

conjunction with the problem definition, a pilot case study of the process was conducted. This 

included unstructured and informal interviews with a product manager, product owner, 

development engineer, quality officer and team member to get a better understanding of the 

System Development process. The information was used as a base for the problem discussion 

and research questions. In the second interview phase, unstructured but formal interviews were 

performed in the first abductive loop of the actual empirical data gathering. The interviews 

acted as a tool for screening the problem area to gather information for all research questions. 

In this phase, a total of seven interviews were conducted with representatives from all sections 

of the previously discussed sample selection. One interview was conducted with two people 

where one interviewee represented two roles and the second one was an additional developer. 

The screening interviews started with the interviewers presenting the purpose of the meeting 

and the study. Thereafter, a set of topics was freely discussed, presented in Appendix A. The 

interviewers also used a picture of the current System Development process, presented in 

Appendix B, as an artifact to support the discussion of topics from the interview guide.   

The screening interviews identified further areas of interest. Thus, in phase three, a semi-

structured interview was conducted to gain a better understanding of the Root Cause Analysis 

(RCA) concept. In the final phase, a group interview with two people was conducted to gather 

empirical data and discuss how the concept could be used further. A summary of the interview 

process is presented in Table 2.2 

. 
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Table 2.2 – Summary of the interview process conducted in this study. 

Phase Type of 

interview 

Purpose Interviewees Total number 

of respondents 

1 

Informal, 

unstructured 

interviews 

Identify area for problem 

discussion, formulate 

research questions 

Product 

manager, 

product owner,  

development 

engineer, 

quality officer, 

team leader 

5 

2 
Unstructured 

interviews 

Identify problems within 

chosen area, develop 

further understanding 

Complete 

sample (2 

developers) 

8 

3 
Semi-structured 

interview 

Gain a deeper 

understanding of the 

RCA method 

Quality 

engineer 
1 

4 
Unstructured 

group interview 

Discuss how RCA could 

be used 

Quality 

engineer,  

Chief software 

architect 

2 

2.7.2 Secondary data 

This thesis used document secondary data in the literature review. The primary sources of this 

data were derived from journal articles, books, and organizational documents. In addition, web 

articles were used as a minor complement to the previous sources due to the lack of scientific 

research. The purpose of using secondary data was to gather relevant information, predefined 

theories, and frameworks within the area of research. The subject areas included: Lean, Agile 

software development, value, waste and metrics/measurements. The data was mainly derived 

from Scopus and Google scholar. Documentary research of the case company was used through 

the client’s database. 

Keywords with included Boolean search terms: 

Lean, Agile software development, Lean AND Agile OR Agile software development, Lean 

software development, Lean thinking, Lean thinking AND Agile software development. Value 

OR Value creation AND Software development OR Agile software development. Metrics OR 

Measurement OR Evaluation OR Soft metrics OR Human metrics OR Human measurement OR 

Social metrics OR Social measurement OR qualitative metrics OR qualitative measurement OR 

Team Morale Metrics AND Agile software development  

2.8 Data analysis 
David & Sutton (2016) describes that the ongoing theme for all forms of qualitative analysis is 

an attempt to extract and find meaning from the world. The authors describe two dominating 

and concurrent forms of qualitative analysis: content analysis and discourse analysis. Discourse 
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analysis explores how discourses constitute or construct social reality and social relations 

through creating meanings and perceptions (Saunders et al., 2016). Saunders et al. (2016) 

describe how content analysis is likely to follow a sequential process involving: sampling, 

devising analytical categories, defining the unit of analysis, conducting coding and undertaking 

quantitative analysis. Elo & Kyngäs (2008) mean that content analysis is a flexible method with 

simple guidelines to analyze data. The authors state that the aim of content analysis is to attain 

a condensed and broad description of a sought-out phenomenon where the outcome is concepts 

or categories describing the phenomenon.  

To gain a thorough understanding of the underlying phenomena, content analysis was the 

primary method of analysis. The theoretical base for the content analysis was derived from four 

key categories; Lean, Agile software development, value and waste in software development, 

and metrics in Agile software development. The results of the interviews were transcribed, 

quantified and categorized by identifying keywords and condensing them into key aspects. 

These new categories were added to the previously identified categories of issues with 

implementing metrics as explained in section 1.1.1. The categories were contextualized with 

regards to the research questions and evaluated for possible subjects within the categories that 

should be investigated further. A visualization of the process is presented in Figure 2.2.  

 

Figure 2.2 – Illustration of data analysis process applied to contextualize the empirical data. 

The data collection was completed in several phases illustrated by an arrow from contextualizing back to the first activity. 

Following the contextualization of data, this relates to the analysis for reviewing metrics 

through the analysis framework as presented in Figure 2.3. The different data collection phases 

as previously described in Table 2.2 are connected to various stages of the analysis framework. 

The results of the interviews resulted in two different approaches; one approach concerning 

what interviews indicated as interesting to measure and a second approach concerned what the 

interviewees stated as difficult or not suitable to implement. These approaches were afterward 

analyzed with the literature findings which resulted in; (1) a measurement strategy and (2) a 

circumstantial analysis and an initial framework presenting a method to develop and use Agile 

metrics. 
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Figure 2.3 – An expansion on the data analysis model. 

Illustrates how the data analysis helped to expand the research area and from which phase of the data collection the 

information originated from. 

2.9 Trustworthiness 
To judge the quality of any empirical social research, it is common to review the research 

reliability and validity (Björklund & Paulsson, 2014; Saunders et al., 2016). Validity could be 

further divided into construct, internal and external validity (Yin, 2009).  

2.9.1 Reliability 

A study is reliable if a replication of the study would result in similar conclusions (Saunders et 

al., 2016; David & Sutton, 2016; Yin, 2009). Moreover, Saunders et al. (2016) explain that the 

lack of standardization in semi-structured and unstructured interviews might result in concerns 

regarding the reliability by questioning whether alternative researchers would reveal the same 

information. However, the authors mean that the flexibility is a strength when it is used to 

explore a complex topic and should not be undermined by attempting to ensure that other 

researchers could replicate the study. However, they highlight the importance of having a well-

described and structured methodology that underpins the choice of strategy and how the data 

was obtained when using semi-structured and unstructured interviews. In addition, Yin (2009) 
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suggest a case study database for storing information that can be used to further the study’s 

reliability.  

For this study, reliability has been achieved through triangulation. The data was gathered 

through different literature sources and various levels of the case organization, ensuring that 

the data was not biased. In addition, the previous sections thoroughly describe how data 

collection was performed in a logical order to explain the paths of which the authors have taken 

and how the data was obtained for future studies. Although it is a strength to carry out an 

exploratory study with a flexible approach, the reliability is lowered as the study adapts to 

findings that occur during the process affecting the replicability of the study. In line with Yin 

(2009) suggestion, this study also used a database to store all information gathered during the 

study. 

Saunders et al. (2016) mention three types of bias associated with semi-structured and 

unstructured interviews, namely interview, interviewee and participation bias.  The authors 

mean that the interview bias is the risk of attempting to impose own beliefs and interpretation 

of responses, where the result could be limiting the respondent's trust and the personal 

credibility of the interviewer. The authors further describe interviewee bias as a situation where 

an interviewee may choose not to reveal and discuss an aspect of which the research tend to 

explore if it is sensitive information. The outcome of this could be a partial picture described 

by the respondent. Lastly, participation bias might occur from the respondents as it takes their 

time to attend the interview.    

The interview bias has been experienced to some extent during the screening interviews where 

the lack of previous knowledge regarding software development from the interviewers affected 

some respondents answer. The interviewee bias was also experienced to some extent. The topic 

was sensitive as it did put some respondent in a situation where they were supposed to provide 

information that was related to the evaluation of their work. The participation bias was 

considered low as the selection was based on competence and availability where the managers 

of the respondents encouraged participation. 

2.9.2 Validity 

Validity concerns whether the study reflects the intended area of research (Björklund & 

Paulsson, 2014; Saunders et al., 2016). David & Sutton (2016) describes internal validity as the 

matching of data and whether data is expressive of the subjects’ lives and convictions. Saunders 

et al. (2016) explain that internal validity is reached when research accurately demonstrates a 

causal relationship between two variables. Internal validity mainly concerns explanatory case 

studies and is inapplicable to a descriptive or exploratory study (Saunders et al., 2016, Yin, 

2009). However, this study has an exploratory and descriptive purpose and therefore internal 

validity of this study is not relevant and is not discussed further. 

External validity deals with the level of generalization beyond the specific study (David & 

Sutton, 2016; Saunders et al., 2016; Yin, 2009). It can be increased by using multiple sources 

for data collection to draw conclusions from (Björklund & Paulsson, 2014; David & Sutton, 

2016). Yin (2009) states that case studies are traditionally perceived as lacking in terms of 

generalizability of the results. However, Yin (2009) mentions that a case study instead can rely 
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on analytical generalization. Merriam (1988) mean that the validity could be increased by 

providing a context description of the case, allowing researchers sufficient information for 

evaluation. In this thesis, the external validity was increased by triangulation of interviews, 

observations and a literature review. In addition, a thorough case description is provided to 

ensure that the reader understand the context of the case study  

Construct validity concerns identifying correct operational measures for the concept being 

studied where it analyzes if the chosen method is an appropriate way to investigate the research 

area (Yin, 2009). To increase construct validity, a research can use multiple sources of evidence 

and have a key informant review drafts of the case study report (Yin, 2009). The construct 

validity was increased by having discussions with regards to the methodology with 

knowledgeable employees. By describing what was meant to be researched, employees ensured 

that the chosen methodology was suitable to obtain relevant empirical data. This resulted in the 

study switching from an initial plan of using surveys to using unstructured interviews based on 

the complexity that characterized the thesis topic. Prior to the screening interviews, all questions 

were reviewed by the case study supervisor at Sectra to ensure that all questions were 

interpretable for the respondents. Lastly, the report has also been read by the thesis supervisors 

during the study to increase the construct validity. 
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3 LITERATURE REVIEW 

The following chapter presents an introduction and overview of literature related to the 

research area. The literature review could also be interpreted as a framework for the reader to 

understand the fundamental content of the thesis. Lastly, there is a theoretical frame of 

reference presented to illustrate how the literature relates to the analysis in subsequent 

chapters.  

3.1 Agile Software Development 
Naylor, Naim & Berry (1999) describes that organizations adopting Agility mean to use market 

knowledge for exploitation of opportunities in volatile environments. Christopher (2000, p. 38) 

defines Agility as “the ability of an organization to respond rapidly to change in demand, both 

in terms of volume and variety”. Agile methodology has been adapted in multiple industries 

such as software development, financial services and professional services (VersionOne, 2017), 

where Agile manufacturing and Lean thinking has been two popular paradigms (Naylor et al., 

1999). The introduction of Agility in software development arose as a reaction to the traditional 

software development process where an organization believed that tasks are fully specifiable 

and thereby a solution exist for every problem (Dybå & Dingsøyr, 2008). This reaction was 

realized through the creation of the Agile manifesto and its twelve principles further describing 

how to adapt Agility within the context of software development (Beck et al., 2001).  

Boehm (2002) describe that traditionalists advocate extensive planning, codified processes, and 

severe reuse to make the process efficient and predictable. Hou, Verner, Zhu, & Babar (2004) 

states that in the traditional way, typically associated with the waterfall model, the next phase 

does not start until the previous is finished and approved. In contrast, ASD focus on the 

emerging challenges of an unpredictable world where the organization relies on people and 

their creativity through continuous iterations. By abandoning plan-driven development, short 

iterative reviews and adoptions allow for better management of the software industry’s 

conflicting and unpredictable demands (Williams & Cockburn, 2003). Figure 3.1 illustrates the 

differences between traditional waterfall model and Agile methods by visualizing the different 

processes.  
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Figure 3.1 – Traditional vs Agile software development process. 

The process to the left presents how software is developed in a traditional waterfall process. The process to the right presents 

how software is developed in an Agile process, illustrating continuous releases that distinguish Agile methodologies. Adopted 

from (Hou et al., 2004). 

The Agile principles could be interpreted as a philosophy or guidelines to follow as it is not 

clearly specified how they should be realized. Therefore, practitioners have carried out the 

Agile philosophy through various of methodologies such as the following (Dybå & Dingsøyr, 

2008; Kupiainen et al., 2015; Wang et al., 2012): 

• eXtreme Programming  

• Scrum 

• Dynamic Systems Development Method  

• Crystal Methods 

• Feature-Driven Development  

• Adaptive Software Development  

• Lean Software Development  

• Kanban 
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Dybå & Dingsøyr (2008) and Wang et al. (2012) mean that the common denominator between 

Agile methods is their flexibility from working with short iterative life cycles, quick and 

frequent feedback from customers and/or other stakeholders and constant learning. Thus, Agile 

methods help organizations to meet the fundamental scope of time, cost, and quality (Germain 

& Robillard, 2005). Kola (2014) clarified the differences between prioritization in Agile 

methodologies compared to the traditional way of working with software development based 

on the Agile manifesto by Beck et al. (2001), presented in Figure 3.2. 

 

Figure 3.2 – The four key prioritization in Agile methodologies. 

 The core values apply to all Agile methodologies and illustrate priorities made over the ones in traditional plan-driven 

methods. Adopted from Kola (2014). 

Petersen & Wohlin (2010) mean that the following improvements could be identified by 

changing from a plan-driven method towards incremental and Agile practices; (1) ability to 

increase release frequency and shorten requirements lead-time, (2) significant reduction of 

waste and better reflection of customer needs, (3) improvements in software quality for basic 

testing and overall system quality, and (4) improved communication facilitating better 

understanding.  

3.2 Lean 
It does not exist any agreed upon definition on Lean to be found in the literature (Pettersen, 

2009). However, Pettersen (2009) mean that research still seems to agree on the individual 

characteristics shaping the concept of Lean, and thereby conclude that the concept is defined in 

operational terms alone. Bhasin & Burcher (2006) and Fredriksson & Isaksson (2016) argue 

that organizations tend to implement and interpret Lean in order to; (1) improve quality, (2) 

design processes to meet customer requirements and expectations and (3) understand the 

activities that do not add value to a product or service in order to reduce waste. For the sake of 

understanding what Toyota was doing, Liker (2009) conducted a study of how the company 

was doing business to conceptualize the idea which the company followed. The result was 14 

principles, presented in Table 3.1. 
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Table 3.1 – Liker's 14 principles from The Toyota Way. 

A set of principles summarized by studying how Toyota observes the world and conduct business accordingly. (Liker, 2009). 

Womack et al. (1990) were arguing that the concept of Lean with its principles are applicable 

to any industry. However, there is a ceaseless discussion among researchers whether Lean is 

applicable to all industries or not due to its origins in the automotive industry (Mast, 2004). 

However, Womack & Jones (1997) mean that Lean thinking is established as the number one 

mode for world class manufacturing. In addition, Middleton, Flaxel, & Cookson (2005) 

highlights that research by George (2003) proofs successful application of Lean to services and 

administrative work. Cooney (2002) reasons that the probability of successfully adapting Lean 

is highly dependent on the condition of the company, thereby limiting the generalization of the 

concept. Correspondingly, Pettersen (2009) conclude that it is of great importance to 

acknowledge the different perspectives of which the concept Lean embraces when approaching 

an application. Therefore, the authors argue that the acknowledgment may benefit the 

introduction by identifying a concept that works in the practices and contextual environment of 

the organization. 

 

Philosophy 

1. Base management decisions on a long-term philosophy, even at the expense of short-term financial 

goals 

Process 

2. Create continuous process flow to bring problems to the surface 

3. Use ‘pull’ systems to avoid overproduction 

4. Level out the workload 

5. Build a culture of stopping to fix problems, to get quality right the first time 

6. Standardized tasks are the foundation for continuous improvement and employee empowerment 

7. Use visual control so no problems are hidden 

8. Use only reliable, thoroughly tested technology that serves your people and processes 

People and partners 

9. Grow leaders who thoroughly understand the work, live the philosophy and teach it to others 

10. Develop exceptional people and teams who follow your company’s philosophy 

11. Respect your extended network of partners and suppliers by challenging them and helping them 

improve 

Problem-solving 

12. Go and see for yourself to thoroughly understand the situation 

13. Make decisions slowly by consensus, thoroughly considering all options; implement decisions 

rapidly 

14. Become a learning organization through relentless reflection and continuous improvement 
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3.2.1  Lean thinking 

Lean thinking is strongly focused on eliminating waste (Bhasin & Burcher, 2006; Fredriksson 

& Isaksson, 2016) and is closely aligned with the definition of value in relation to the customer 

(Mandic´ et al., 2010). Waste translates to anything which does not add value to the customer; 

and could either be non-value adding activities or waste from manufacturing (Mandic´ et al., 

2010; Melton, 2005; Poppendieck & Poppendieck, 2003; Womack & Jones, 1996; Wang et al., 

2012). Melton (2005) mean that the work of Womack & Jones (1996) provides an 

understanding of the foundation of Lean and sees the intended process as:  

• The identification of value 

• The elimination of waste 

• The generation of flow of value to the customer 

Melton (2005) mean that the definition clearly demonstrates that Lean thinking is neither a 

philosophy or technique only applicable to the original automotive industry. Consequently, 

Womack & Jones (2003) mean that using Lean thinking in any organization regardless of the 

line of business is the solely most effective tool available in terms of creating value and 

eliminating waste. Similarly, Hines, Holweg & Rich (2004) suggest that an overall Lean 

strategy can be aligned with any sort of process, regardless of the chosen way of operating 

otherwise. However, Melton (2005) argues that one of the biggest problems with the attitude 

towards implementing Lean thinking to a business process is related to the perceived feeling 

that many business processes are already efficient. Nevertheless, this assumption can be 

challenged through the fact that the idea is too often an illusion (Melton, 2004).  

3.3 Lean and Agile Software Development 
The idea of adopting the Lean philosophy in software development was initiated already in the 

1990s when Freeman (1992) discussed the idea. Even though it did not have a breakthrough at 

that point, Mandic´ et al. (2010) and Wang et al. (2012) mean that software development is 

once again under influence from Lean and Lean thinking, through the pioneers Poppendieck’s 

work (Poppendieck & Poppendieck, 2003; Poppendieck & Poppendieck 2009). According to 

Rodríguez, Markkula, Oivo, & Turula (2012), the universal application of Lean core principles 

and specific elements in software development are under investigation (Mandic´ et al., 2010; 

Petersen & Wohlin, 2011; Staats, Brunner, & Upton, 2011). Due to the uncertainty regarding 

the relationship between the concepts, Christopher, Harrison, & van Hoek (1999) conducted a 

list of main differences between the concepts, visualized in Table 3.2. 
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Table 3.2 – Main differences in priorities between Lean and Agile methodologies. 

The differences are universal and are not limited to any specific business segment. Adopted from (Christopher et al., 1999). 

Coinciding with Christopher et al. (1999), Mandic´ et al. (2010) endeavored to generalize the 

differences between Lean and ASD. The authors mean that Lean could be considered a process-

oriented approach, focused on developing large systems in large corporations. Thus, they argue 

that Lean is mainly about how to make an organization deliver as much customer value as 

possible while Agile methods mainly focus on how to develop software products in an ever-

changing world.  

Wang et al. (2012) and Rodríguez, Markkula, Oivo, & Turula (2012) have investigated how 

ASD organizations have adopted Lean. The latter concluded that 87 percent of the organizations 

who practiced Lean combined it with Agile methods, thereby confirming the statement by 

Mandic´ et al. (2010) that the idea of Lean in the software industry is promoted by the Agile 

community. Wang et al. (2012) found that the three most popular strategies for adopting Lean 

were: 

1. Lean within Agile: using various Lean elements to improve Agile processes 

2. Lean facilitating Agile adoption: before or during the transition process 

3. Agile within, Lean out-reach: using Lean approaches to interact with neighboring 

business units while keeping Agile development processes internally 

The most commonly cited Lean concept and principle from the reports studied by Wang et al. 

(2012) are value and eliminating waste, which according to Fredriksson & Isaksson (2016) is 

primarily related to the first principle by Liker (2009). The authors conclude that the reason for 

this can be related to the fact that these elements could provide both target and route for 

continuous Agile process improvement. Poppendieck & Cusumano (2012) and Mandic´ et al 

(2010) point out that Lean and Agile development have numerous compatibilites and several 

key Agile principles are essentially based on Lean thinking. 

3.3.1 Lean practices in Agile Software Development 

Despite the increased awareness of Lean within the Agile community, Lean practices in 

software development are lacking representation (Wang et al., 2012). However, Poppendieck 

& Poppendieck (2003) suggest value stream mapping (VSM) as a useful tool to identify 

opportunities for process improvement in terms of value adding and non-value adding activities. 

Lean Agile 

Satisfy the customer by adding value and 

eliminating waste 

Satisfy the customer by configuring to order 

Long-term relationships with supplier “Fluid clusters” of suppliers, virtual supply 

chains 

Measure output-criteria, e.g. quality, cost, 

and delivery 

Measure customer satisfaction 

Smooth workflow Allow for unpredictability 

Plan ahead Face the unpredictable 

Reduce stocks to a minimum throughput Supply chain stock reduction is not the key 
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The authors mean that it could help the organization to understand the workflow. VSM divides 

a process into several steps or activities that are analyzed with regards to value adding time and 

non-value adding time between activities.  

 

Figure 3.3 – The different notations for value stream mapping. 

The layout is used to line up each activity in the process, showing the time that each activity takes as well as the time in-

between activities. (Mujtaba et al., 2010) 

Mujtaba, Feldt & Petersen (2010) conducted a VSM at a singular project at Ericsson with the 

purpose to identify waste in the software product customization process (Mujtaba et al., 2010). 

Data was collected through document analysis, extraction of phase times from a requirement 

tracking tool and interviews (Mujtaba et al., 2010). The authors found improvements to reduce 

lead time of the project and concluded that the study process could be applicable to all software 

engineering processes.  

Despite the work of Mujtaba et al. (2010), no distinct framework, model or strategy suitable for 

Agile iterative methodologies have yet been identified and different suggestions are present 

(Ali, Petersen, & de França, 2015; Ali, Petersen & Schneider, 2016; Mujtaba et al., 2010; 

Poppendieck & Poppendieck, 2003). Moreover, Fitzgerald & Stol (2017) and Poppendieck & 

Poppendieck (2003) identified and translated the original seven production wastes from 

manufacturing into a software development context, presented in Table 3.3. The latter mean 

that it is important to notice that the relevance and impact of waste in software development is 

contextually dependent. 
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Table 3.3 – The seven wastes of production translated to a software development context. 

The authors use different terminology in most translations, which is indicated with “/” in the second column. They also 

disagree on what is considered motion and transportation in a software development context, which is indicated with “/” in 

the third column. 

Wang et al. (2012) conclude that some Lean elements could complement an Agile process, 

which explains why practices have adopted singled out parts of the Lean philosophy. Likewise, 

Rodríguez, Markkula, Oivo, & Garbajosa (2012) argue that the issue is not whether you are 

Lean or Agile; but instead a thoughtful selection and integration of aspects of the paradigms to 

fit the particular company strategy. The conclusions from Wang et al. (2012) and Rodríguez, 

Markkula, Oivo, & Garbajosa (2012) is further supported by the previous arguments from 

Pettersen (2009) regarding the need for acknowledging different perspectives of organizational 

context when embracing the Lean paradigm. 

Wastes in 

manufacturing context 

(Poppendieck & 

Poppendieck, 2003) 

Waste in software development 

context (Poppendieck & 

Poppendieck, 2003; Fitzgerald & 

Stol, 2017) 

Examples (Fitzgerald & Stol, 

2017; Poppendieck & 

Poppendieck, 2003) 

Overproduction Extra features/Overproduction Unwanted features. Creates 

unnecessary technical 

complexity requiring additional 

maintenance.  

Waiting Waiting Waiting for build process or 

test suites to finish.  

Extra processing Extra processes/Too much 

processing (over-processing) 

Recompiling unchanged 

software or running test suites 

unnecessarily.  

Inventory Partially done work/Inventories Unfinished features, ties up 

resources in investments that 

have not yet yielded results. 

Transportation Task switching/Hand-overs Switching between different 

projects and losing ‘state of 

mind’ / handing over 

artifacts/software that result in 

a loss of tacit knowledge. 

Motion Movement/Task-switching Physical movement to access 

information / Switching 

between different projects and 

losing ‘state of mind’ 

Defects Defects/Making defective parts and 

products 

Waste is related to the defect 

impact and the time it goes 

undetected or unresolved. 
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3.4 Value in software development 
Khurum et al. (2013) state that it is hard to estimate and calculate software value. The authors 

mean that it can be explained by the historical view of software being without any real value 

itself. However, there seems to be an ongoing change where the software product seems to be 

related with customer value while the hardware becomes standardized (Gorschek, Fricker, 

Palm, & Kunsman, 2009). Thus, to stay competitive, the size and complexity of software are 

increasing along with the overall product offering to enable faster and cheaper innovation as 

well as product differentiation (Khurum et al., 2013). Khurum et al. (2013) mean that this has 

amplified the number of critical decisions taken regarding the software product. This has 

resulted in a complex situation for many decision-makers within industry practitioners to realize 

what the actual value in software consists of. 

Consequently, Khurum, Petersen & Gorschek (2014) mean that the procedure of defining the 

value of software product development work is a continuous and probably endless venture. 

Alahyari et al. (2017) explain that value is traditionally seen as profit generation, and therefore 

from a software business perspective value adding is a financial activity that needs to be 

considered. While definitions of value may differ, the authors argue that the aim of all 

organizations should be to maximize value creation for any given investment. In the interest of 

doing this, McManus (2005) mean that value must be understood in two different 

circumstances. One should (1) consider the value of the process output to the customer and (2) 

the creation of value while carrying out individual tasks of which the process depend on.  

However, Khurum et al. (2014) disapprove this point of view by arguing that the mindset of 

McManus (2005) does not consider the long-term value perspective in terms of the product and 

organization. As a response to the criticism, Khurum, Gorschek & Wilson (2011) performed a 

study with the purpose to identify a mutual and complete view of value beyond the customer 

perspective in software development, the result being a software value map (SVM).  

Khurum et al. (2013) used a fixed structure with each value perspective (VP) based on the 

Balance Scorecard being the parent node. In addition, each VP has fixed clusters of nodes 

named value aspects (VAs), followed by a sub value aspect (SVAs). The final node is called 

value component (VC), which are described to represent a discrete value factor that is 

measurable (Khurum, 2013). The purpose of the fragmentation was to provide critical VCs to 

be identified by decision-makers in relation to the general perspective (VP). The software value 

map is visualized in Figure 3.4. 
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Presents four value perspectives derived from the balanced scorecard, as well as corresponding value aspects, sub-value 

aspects and value components. W.r.t is used as an acronym for ‘with regards to’. Adopted from Khurum et al. (2013). 

Figure 3.4 – The software value map. 
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Khurum et al. (2013) mean that interrelationship between value aspects are both possible and 

common, which the authors have tried to map out. For instance, the SVA “PVq-product 

architecture value” below the VP internal business perspective is related to external quality 

attributes through the perceived interpretation from a product from a customer perspective, 

SVA “Intrinsic value”. A more detailed description of the SVM and its content can be found in 

Khurum et al. (2013).  

3.4.1 Value in Agile Software Development 

Out of the twelve principles from the Agile manifesto that the Agile community is based upon, 

two of these state; (1) The main purpose of an Agile project is to deliver maximum business 

value to the client and (2) Agile approaches deliver business value fast and early in the project 

(Beck et al., 2001). Thus, Racheva et al. (2009) argue that in Agile software projects, the 

development process is a value creation process. Likewise, Dybå & Dingsøyr (2008) mentions 

that the Agile community ultimately rests on the “minimalist” principle of organizing work in 

the most effective way by carrying out tasks which directly create value for customers; leaving 

out anything that is categorized as waste.  

Racheva et al. (2009) conducted a study with the purpose of identifying how business value is 

created in Agile projects. Surprisingly, the authors could not find any evidence pertaining to 

the specific ways through which Agile practices create and accumulate business value. 

Moreover, Dingsøyr et al. (2012) could not identify any study with a dedicated focus on the 

concept of value and value assurance in ASD. Accordingly, Alahyari et al. (2017) mean that 

even though value is identified as critical in ASD, the extent in which organizations define and 

utilizes value have remained largely unexplored. As a response to this, Alahyari et al. (2017) 

conducted a study where one objective was to identify how the concept of value was used in 

Agile organizations. The study targeted two types of roles in the ASD organization with the 

purpose of identifying their point of view on what was considered important aspects of 

customer value. The two roles were the function responsible for the overall development 

process and the function responsible for what features to install and what quality to deliver. To 

be able to see which of the identified value aspects with its clusters of value components that 

were considered important in an ASD organization, Alahyari et al. (2017) used the framework 

of Khurum et al. (2013) to map the result, presented in Table 3.4.  
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Table 3.4 – Mapping of value aspects to the SVM in relation to their importance. 

N/A = Not applicable due to insufficient information from respondents to support the mapping. The %-column refers to the 

respondents perceived relative priority derived from the data collection. Adopted from Alahyari et al. (2017). 

Alahyari et al. (2017) identified that the respondents found the customer perspective most 

important while innovation and learning were of lowest priority. The authors did not find this 

surprising, arguing that the respondents in the study to be more likely to consider operational 

excellence rather than product leadership. Despite the importance, the authors found that most 

activities to achieve value creation were related to the development process and its 

improvement; where the authors mean that organizations use metrics to evaluate the internal 

process.  

Value 

perspective 

% Value Aspect 

(VA) 

% Sub-

Value 

Aspect 

(SVA) 

% Value 

component 

(VC) 

% 

Customer 64 Perceived 

value 

51 Intrinsic 

value 

16,3 Functionality 8,4 

Maintainability 0,7 

Reliability 1,3 

Other 5,9 

Delivery 

process 

value 

25,1 w.r.t Time 15,4 

w.r.t Quality 9,7 

User 

experience 

value 

9,6 Pragmatic value 6,2 

Hedonic value 2,0 

Other 1,4 

Customer 

lifetime value 

13 Revenue 

and Cost 

8,9 N/A 

Retention 

rate 

4,1 N/A 

Internal 

Business 

23 Production 

value 

20,5 Physical 

value w.r.t 

Quality 

20,5 Process 8,5 

Product 

architectural 

value 

10,6 

Other 1,1 

Differentiation 

Value 

2,5 N/A 

Financial 6,8 N/A 

Innovation 

and 

Learning 

6,3 Intellectual 

capital value 

1,8 N/A 

Other 4,5 N/A 
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3.5 Measuring in Agile Software Development 
The purpose of metrics is to understand, control and improve what and how we do things 

(Fenton & Pfleeger, 1998). Measuring in software development projects is important as it 

provides a foundation for systematic decision making (Downey & Sutherland, 2013; Kupiainen 

et al., 2015). Padmini et al. (2015) mean that metrics in ASD provide visibility and insight into 

the work that gets completed. In addition, Kupiainen et al. (2015) argue for the importance to 

study metric usage and its benefits in context to gain an understanding of its usefulness in 

varying industrial contexts. Padmini et al. (2015, p. 313) formulate it as “it is also important to 

have a good understanding about what to measure and how to measure it”.   

There is still a deficient foundation of information on which metrics Agile teams are using in 

relation to what purpose and what the effect of an implemented metric is (Kupiainen et al., 

2015). Consequently, various organizations that have transformed to an Agile process have 

instead applied the same set of metrics developed for the traditional software development 

process (Padmini et al., 2015). However, Padmini et al. (2015) argue that not using specifically 

designed ASD metrics for an ASD process results in the wrong interpretation of the progress 

of the software development project and quality of the deliverables to the customer. In addition, 

they mean that improper measurements derived from the traditional software development 

process could result in frustration among employees.  

3.5.1 Purpose of using metrics 

The two Agile practitioners and coaches Cleff (2016)1 and Wolpers (2016)2 mean that metrics 

in ASD processes could either concern the well-being of the team (qualitative metric) or the 

well-being of the product and process (quantifiable metric). The former mean that a holistic 

perspective of the software development process can only be reached by analyzing trends in 

multiple metrics that are both quantitative and qualitative. Verwijs (2014)3 state that delivering 

high-quality software at a steady pace is highly correlated to the human aspect in Agile 

environments. However, based on the article by Verwijs (2014) it seems uncertain how 

qualitative metrics should be implemented and used. A summary of identified practices with 

qualitative metrics in software development is presented in Appendix C. 

Wolfe & Heuer (2014)4 argues for the importance of balancing quantifiable metrics to provide 

feedback based on four key outcomes; do it fast, do it right, do it on time and keep doing it. The 

authors argue that quantifiable measurement related to these categories allows for maximization 

of value delivery throughout the development process. Likewise, Padmini et al. (2015) mean 

                                                 
1 Cleff, A. (2016). 30+ Metrics for agile software development teams. Retrieved April 18, 2017, from FrontRowAgile: 

https://www.frontrowagile.com/blog/posts/69-30-metrics-for-agile-software-development-teams 
2 Wolpers, S. (2016). Agile metrics the good the bad and the ugly. Retrieved 04 20, 2017, from Medium: 

https://medium.com/swlh/agile-metrics-the-good-the-bad-and-the-ugly-65639d28fd29 
3 Verwijs, C. (2014). Agile teams: don't use happines metrics, measure team morale. Retrieved April 18, 2017, from 

Agilistic: http://blog.agilistic.nl/agile-teams-dont-use-happiness-metrics-measure-team-morale/ 
4 Wolfe, S., & Heuer, S. (2014). How to use metrics to optimise the value of agile development. Retrieved 04 12, 2017, from 

Information-Age: http://www.information-age.com/how-use-metrics-optimise-value-agile-development-123458508/ 
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that if an ASD process is properly measured quantifiably, the information can be used to 

improve the next iteration. Concurrently, Kua (2013)5 argues for the importance to understand 

that metrics are generally simplifications of complex attributes in a software development 

process. The author means that it is a risk that an organization misses the real end goal if they 

try to reach a specific target. Therefore, they argue that metrics should be used primarily as a 

complement and provide means for discussion, for example regarding the direction of a trend 

or why a sudden spike occurs. This could also be seen from Cleff’s (2016) perspective, where 

the author mean that metrics in ASD should be used for team-centered evaluation and 

improvements, and not mandated by coaches or managers. 

Due to the uncertainty of how an ASD process should be evaluated through metrics, authors 

present a variety of general recommendations and characteristics. Kupiainen et al. (2015), 

Hartmann & Dymond (2006) and Oza & Korkala (2012) compiled lists based on research with 

suggestions of important things to consider and characterization of a good measurement in 

ASD. Furthermore, Padmini et al. (2015) and Staron, Meding, Karlsson, & Nilsson (2011) 

presents more general suggestions regarding metrics in software development.  Below is a 

summary of the suggestions that were presented combined with authors arguments from the 

previous paragraph:  

Characteristics of a good ASD metric 

1. Affirms and reinforces Lean and Agile principles – Supports the customer intimate and 

value focused traits that reinforce Agile principles (Hartmann & Dymond, 2006). 

2. Is easy to collect and use – The ideal is “one button” automation where data is drawn 

from operational tools (Hartmann & Dymond, 2006; Kupiainen et al., 2015; Padmini et 

al., 2015; Staron et al. 2011; Wolfe & Heuer, 2014). 

3. Measures outcome, not output – Focus on the outcome of the measurement. Outcomes 

are measured in terms of delivered customer value (Hartmann & Dymond, 2006). 

4. Transparent context – Should have the possibility to be visibly accompanied by notes 

on significant influencing factors, to discourage false assumptions and facilitate 

improvement (Hartmann & Dymond, 2006; Kupiainen et al., 2015). 

5. Answers a particular question for a real person – Make sure it support better business 

decisions. If doubtful, stop measuring and see who complains (Hartmann & Dymond, 

2006; Padmini et al., 2015). 

6. Provides fuel for meaningful conversation – It is a good sign when people talk about 

what they have learned by using a metric (Hartmann & Dymond; Kua, 2013; Kupiainen 

et al., 2015). 

7. May measure value on product or process – Should be carefully applied in terms of 

diagnosing effectiveness, important to consider its context and assure that it provides 

visibility of the real problem (Hartmann & Dymond, 2006; Kupiainen et al., 2015).  

8. Provides feedback on a frequent and regular basis – To amplify learning and accelerate 

process improvement, metrics should preferably be available on a regular basis 

(Hartmann & Dymond, 2006). 

                                                 
5 Kua, P. (2013). An appropriate use of metrics. Retrieved 04 18, 2017, from Martinfowler: 

https://martinfowler.com/articles/useOfMetrics.html 
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Overall recommendations 

9. Metrics do not always tell the whole truth – Metrics are generally a simplification of 

something more complex and therefore it should be used primairly to discuss (Kua, 

2013). 

10. Follow trends, not numbers – Make sure you are not sub-optimizing parts of a whole 

(Cleff, 2016; Hartmann & Dymond, 2006; Kua, 2013). 

11. Use it to provide feedback, not levering individuals – Feedback is something you use to 

improve performance, levers are used to influence people (Wolfe & Heuer, 2014). 

12. A small set of metrics and diagnostics – A “just enough” metrics approach is 

recommended (Hartmann & Dymond, 2006). It is important that the company 

understand the reasoning, relevance, and importance of collected metrics, even 

following one at the start may help to build a measurement culture (Hartmann & 

Dymond, 2006; Oza & Korkala, 2012). 

13. Utilize top-down approach – Start by analyzing the information need and not what is 

effortlessly measured (Staron et al., 2011). 

14. Create a dashboard - Highlighting all major indicators of the development. An 

executive dashboard reflecting the most important indicators may also be developed 

(Cleff, 2016; Oza & Korkala, 2012). 

3.5.2 Agile metrics 

Kupiainen et al. (2015) and Padmini et al. (2015) conducted studies to identify metrics that are 

used in ASD processes. The former conducted a systematic literature review from the current 

state of practice of software metrics in ASD based on empirical literature. Padmini et al. (2015) 

did a qualitative descriptive data analysis from literature, questionnaires, and interviews 

regarding the use of metrics in ASD processes with the purpose of identifying best practice 

metrics. Kupiainen et al. (2015) divided their findings into five categories and used a subjective 

ranking system to identify high influence metrics. The purpose of the metrics was described by 

the user, and therefore a single metric can belong in more than one category. The findings of 

Kupiainen et al. (2015) and Padmini et al. (2015) are presented in Table 3.5 and Table 3.6. The 

former also provided a summary of all identified metrics together with how they were used, 

these are presented in Appendix D.  
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Table 3.5 – Reasons and effect of using metrics in ASD processes.  

() Either describes the rank of how high influence the metric had based on occurrences and perceived importance factor or 

further subcategories of which the authors found that the metrics were used for. N/A indicates that the authors were unable 

to link the metric to a specific category. Adopted from Kupiainen et al. (2015). 

Metrics 

(Rank based on 

number of 

occurrences and 

importance factor) 

Sprint and 

project 

planning: 

(Prioritization, 

scoping and 

resourcing) 

Sprint and project 

progress tracking 

(Project progress, 

increasing visibility, 

achieving goals and 

balancing workflow) 

Understanding and 

improving quality 

(Understand the 

level of quality, 

increase quality and 

ensure the level of 

testing) 

Fixing 

software 

process 

problems 

Motivating 

people 

Velocity (1) x   x x 

Effort estimate (2) x x    

Lead time (8) x   x  

Predicted number of 

defects (21) 
x     

Velocity of 

elaborating features 

(10) 

 x    

Check-ins (24)  x  x  

Defects count (4)  x x x x 

Defect trend indicator 

(15) 
 x  x  

Story percent 

complete (11) 
 x x x  

Progress as working 

code (7) 
 x    

Cost types (18)  x  x  

Variance in handovers 

(19) 
 x  x  

Technical debt board 

(5) 
 x x  x 

Cycle time (25)  x x   

Work in progress (16)  x x x x 

Story flow percentage 

(9) 
 x  x  

Deferred defects (20)   x   

Build status (5)   x  x 

Number of unit tests 

(17) 
  x   

Test coverage (22)   x   

Test-growth ratio (23)   x   

Queue time (13)    x  

Processing time (14)    x  

Number of test cases 

(12) 
N/A N/A N/A N/A N/A 

Customer satisfaction 

(3) 
N/A N/A N/A N/A N/A 
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Table 3.6 – Recommended metrics to use in most ASD projects.  

() presents the percentage of use by organizations in the study. All of them can either directly or indirectly be measured using 

the Agile tool Jira. Adopted from Padmini et al. (2015).  

Kupiainen et al. (2015) found that the most occurring metrics were velocity, effort estimate, 

defect count and customer satisfaction. The authors also found that different Agile metrics are 

used based on which Agile methodology an organization has adopted. Padmini et al. (2015) 

suggested ten metrics suitable for most projects based on their research, however without any 

exhaustive motivation. But, Padmini et al. (2015, p. 317) concluded that “A proper combination 

of metrics and tools can lead to better products and teams” since tools minimize the burden on 

the team to provide the measurements. 

3.6 Theoretical frame of reference 
The approach of investigating how a System Development process could be evaluated through 

metrics lacks similar studies. Therefore, none of the presented findings are specifically designed 

to fit this study. Consequently, there was a necessity to combine the findings to analyze the 

empirical data. It was realized through a theoretical base for the content analysis derived from 

four key categories; Lean, Agile Software Development, value and waste in software 

development, and metrics/measurement in Agile software development. The way in which 

these different categories and respective literature were used and related is visualized in Figure 

3.5. 

Metrics (Usage in %) Product quality Team productivity Predictability 

Bug correction time from “new” to 

“closed” state (81) 
x   

Unit test coverage for the developed 

code (88) 
x   

Open defect severity (79) x   

Velocity (79)  x  

Work capacity (88)  x  

Sprint-level effort burndown (81)  x  

Percentage of adopted work (81)  x  

Percentage of found work (79)  x  

Delivery on time (ratio of 

done/planned for a determined 

period) (90) 

  x 

Focus factor (velocity/capacity) (77)   x 
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Figure 3.5 – Illustration of the theoretical base for analyzing the RQ’s 
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4 CASE STUDY - SECTRA 

The following chapter presents data that has been collected during the study. The chapter is 

divided into two sections. The first section covers a general presentation of the case company 

while the second is a detailed description of the System Development process. 

4.1 Company presentation 
The case study was conducted at Sectra AB in Linköping, an IT company within medical 

imaging (Health IT) and secure communications. Sectra AB assists hospitals throughout the 

world to enhance the efficiency of care, and authorities and defense forces in Europe to protect 

society’s most sensitive information (Sectra, 2016). The company has customers in over 60 

countries, with more than 600 employees at subsidiaries in 14 countries and operations through 

partners. Sectra Imaging IT Solutions (ImIT), a business line within Sectra AB, is a leading 

global provider of imaging IT solutions with the aim of supporting healthcare in achieving 

patient-centric care. Thus, the ImIT business line is considered an IT company with a focus on 

software development to provide digital imaging solutions for hospitals and clinics. The overall 

organization chart for Sectra AB is presented in Figure 4.1. 

 

Figure 4.1 – Organization chart Sectra AB with the business line ImIT circled. 
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4.1.1 The Product Development department at ImIT 

The product development department is a part of ImIT and is together with Product 

Management divided into several focus areas (Tribes). The product development department 

has several functional entities. These entities provide services to ensure development efficiency 

and regulatory compliance as well as other services. Figure 4.2 presents the units that are 

present in the product development department. 

 

Figure 4.2 – Legal units within the Product Development division of ImIT. 

The functional entities are illustrated above the Tribes. 

The tribes are managed through triads, presented in Figure 4.3. A Product Manager (PM) works 

with market communication and strategic subjects while the Product Owner (PO) works with 

development and is the closest person connected to the development team. The Product Market 

Manager (PMM) works with marketing, sales and how to get the product out to the customer. 

 

Figure 4.3 – The Product Management triad. 
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4.2 System Development process 
The System Development process is divided into three steps; planning, development, and 

release. Although the planning process is not directly related to the System Development 

process, it is included and described to provide a better understanding. The main activities 

within these subprocesses are summarized in Table 4.1 and are further described in the 

following subsections.  

Table 4.1 – A summary of main activities within the System Development process at ImIT. 

Subprocess Activity ID 

Planning process 

 

Change Proposal (CP) is dormant P1 

Decision to add CP to next release P2 

Listing CP’s after importance P3 

Compile CP’s in a backlog P4 

 

 

Development process 

 

CP ready to start D1 

Implement, review & test D2 

Report and handle bugs D3 

Risk management D4 

Customer involvement D5 

CP ready for release D6 

Release process 

Manage release project during 

development 

R1 

Release test R2 

Regulatory clearance R3 

Check if ready for release R4 

Release R5 

Finalize release project R6 

Patch/hotfix R7 

4.2.1 Planning process 

The planning process is part of the Product Management process. A PM is responsible for 

creating a roadmap based on a variety of inputs from different stakeholders for the upcoming 

years within a Tribe. Customer needs and product specifications are discussed in terms of what 

needs that must be fulfilled by the product. In this stage, it is commonly phrased in informal 

day-to-day speech; for example, a PM has identified the need for a new product feature that can 

help the customer to digitally present images in a smooth and easy way. PM uses the terms 

Minimum Viable Product (MVP) and Project scope to define the basis of these needs that must 

be fulfilled. This information is then used as a guidance when the PO creates a Change Proposal 

(CP) that could both be a new requirement to a new product as well as changes to an existing 

product. The planning process is visualized in Figure 4.4. 



Case study – Sectra 

40 

 

Figure 4.4 – The planning process covering the activities P1-P4. 

ImIT usually provides two major releases of their products per year, where each release version 

(e.g. 19.1) takes roughly 6 months to produce. Based on a variety of factors combined with the 

finite amount of resources, several CPs are changed from dormant to ready to start. CPs are 

listed with regards to their priority where some could get marked as mandatory and thereby 

completed first. 

The creative and iterative approach means that while the project proceeds, priorities can be 

changed. This results in a feedback loop from PO to PM, ensuring that the CPs are aligned with 

the defined MVP and project scope defined by the PM. A priority change can both be due to 

changed customer requirements and mistakes or misinterpretations by the PO when prioritizing 

and realizing the CPs. 

4.2.2 Development process 

The development process refers to the subprocess where CPs are implemented and tested until 

they are ready to be released. The process has a predefined a “code-stop” separating the 

development from the release test period. The process is centered around the loop shown in 

Figure 4.5, where all the presented activities occur iteratively and continuously. The activities 

are not meant to be sequential, they are run in parallel as described by ImIT’s process 

documents.  

 

Figure 4.5 – The development process covering the process activities D1-D6. 
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The development team and the PO discuss the presented CP until everyone is one the same 

page regarding what should be implemented. The PO together with the team estimates the size 

of the CP to determine a suitable workload based upon the plan for the following release. Once 

a consensus is reached, the development teams start to realize the CPs in terms of code. Team 

members have assigned roles where the typical team consists of two testers and four developers. 

Teams work in iterative cycles with implementation, reviewing and testing code until the CP is 

ready for release. During testing, identified defects are reported and managed. ImIT refers to 

bugs rather than defects, however, in this report these bugs will henceforth be referred to as 

defects as well. Reported defects are prioritized and solved based on a discussion with the PO, 

meaning that they are not necessarily solved immediately. 

The Agile methodology has been adopted by ImIT. However, the organizational culture values 

liberated teams, which is reflected in their motto “do something good”. What this means is that 

teams are free to work as they see fit if the work gets completed. This has resulted in differences 

of how teams are realizing Agility where Scrum, Scrumban, and Kanban are presently used. 

However, all teams are working with a two-week pace (sprint). The sprint illustrates how long 

the development teams are working without major interference from the PO where each period 

starts with a discussion regarding a suitable workload. The iterative and Agile approach results 

in a feedback loop from development teams to the PO, ensuring that the development teams are 

working with the right functions that should be of priority. After two weeks of working, 

retrospective meetings are held to evaluate the process where teams discuss occurring problems 

and how they can be solved. If a problem or change is discussed during the retrospective, it gets 

implemented or solved commonly without documentation.  

4.2.3 Release test process 

The release process describes the activities that are performed to collect several CPs and 

integrate them into a complete release that is ready for deployment, either as a service or at the 

customer site. As previously mentioned, CPs can vary in size; likewise, the number of CPs that 

are bundled together into a release varies as well. The release process is conducted during a 

fixed timeframe, derived from a previously decided release date. The release process covers a 

4-week period, which typically leaves a 1-week margin until external release. The release 

process is visualized in Figure 4.6. 
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Figure 4.6 – The release process covering the process activities R1-R7. 

The purpose of starting a release project is to initiate the process and decide upon the scope for 

the release. Regulatory clearance evaluates whether the product is considered a medical device 

or not. A product that receives the definition of a medical device needs a higher level of clinical 

testing to ensure safety. During the release test, the whole team works on testing in a production 

like environment to simulate user conditions. Testers take a large building block and test it for 

several functionalities until it is assumed to fulfill minimum criteria of quality defined by the 

testers themselves. The release process is not considered an Agile process as these building 

blocks are tested until they can assure an acceptable level of functionality given the total 

timeframe. The release activity means to verify that all necessary activities have been 

performed. Management and developers together decide if the knowledge of quality is 

sufficient, followed by making the release available for deployment. A patch or hotfix is 

released after the release for example in situations when critical errors or defects are identified 

that cannot wait to be fixed until the next release.  
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5 EMPIRICAL FINDINGS AND ANALYSIS 

The purpose of this chapter is to present a mixture of empirical findings and analysis. The 

initial section presents analysis and clarification of correlations between the topics in the 

literature review. Thereafter, an identified value component related to a broader evaluation of 

the process is presented, followed by a contextual strategy of how it should be evaluated. Lastly, 

the chapter presents a section covering the Agile development process. 

The following chapter presents a mixture of theory, empirical findings, and analysis. To further 

support the reading of this chapter, Table 5.1 presents what each section includes. 

Table 5.1 – Description of subsections in this chapter. 

Section Description 

5.1 An analysis of theory to clarify the correlations of literature to further support the 

understanding. 

5.2 A description of empirical findings that resulted in an aspect that could be 

measured related to defects that occur at customer site. A subsection describes an 

implemented measurement strategy to control, evaluate and reduce waste from 

defects. 

5.3 An analysis of empirical findings combined with theory. The purpose of the 

section is to describe and analyze the circumstances that were identified in teams 

during the study regarding metrics in general. The section is the primary source of 

information to the thesis recommendations. 

5.4 A resulting model and procedure to image how metrics could be developed in the 

organization based on the analysis in 5.3, with support from literature findings. 

5.1 The concept of value and metrics 
The fact that numerous organizations have adopted the Agile methodology indicates that it is 

beneficial to work in short iterations while adapting to changes rather than following a waterfall 

model. However, the Agile way of working with minimal documentation have complicated the 

possibility to control, evaluate and identify improvements of Agile methods. Consequently, this 

has allowed organizations to believe that all Agile processes are the ideal process. Yet, Melton 

(2005) mean that this is often a false assumption for most processes. Both Racheva et al. (2009) 

and Dybå & Dingsøyr (2008) pointed out that the development process should be entirely 

focused on maximizing customer value. Therefore, it was surprising that the recent study by 

Alahyari et al. (2017) showed that it did not exist any empirical studies on how Agile 

organizations interpret the concept of value and a deficiency of how it was assured and/or 

measured. These findings are contradictory based on the findings of for example Fenton & 

Pfleeger (1998) and Kupiainen et al. (2015) where the authors argue that to understand, evaluate 

and improve something, you must identify what you need to control, measure and visualize it.  

It is interesting that Wang et al. (2012) identified that the most commonly cited Lean concept 

and principle from the empirical studies of ASD processes were value and eliminating waste. 

The authors concluded that it was related to the fact that the elements could balance both target 

and route for continuous Agile process improvement. Furthermore, Alahyari et al. (2017) found 
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that activities related to value creation in ASD organizations are currently, and generally 

associated with the software development process and its improvement. The authors also 

mentioned that this was assured and evaluated by internal metrics. However, the findings in 

this thesis indicate that scientific research is lacking and Agile organizations seem to use a 

variety of metrics with different procedures and purposes.  

Only two studies were identified that presented substantial content that was not limited to a 

single of few metrics in a case study. However, by analyzing the metrics in Table 3.5-3.6 it is 

evident that Agile organizations have developed different ways to control and evaluate the 

development process mainly through value with relation to time, quality and waste based on 

specific information needs. Metrics, definitions, and categorization indicate how Agile 

organizations have interpreted how value and waste could, and potentially should be controlled 

and evaluated. However, the variety of metrics also means that it exists a variety of ways to 

measure that further complicates the evaluation of which metrics to use. It could also be 

recognized that Agile organizations are compromising the Agile principles since metrics 

generally requires documentation and resources that are not directly related to producing high-

quality software code. But the fact that it is used indicates the usefulness of metrics to provide 

feedback and create a learning organization; and thereby the indirect relation.  

5.2 Evaluating defects to improve process quality  
The identified area refers to creating a feedback loop from customer site regarding defects to 

improve the release- and development process. Creating this feedback loop is a method to 

improve the process and minimize waste from defects (Fitzgerald & Stol, 2017; Poppendieck 

& Poppendieck, 2003). 

Release test 

In the release process, integrating and testing software is highly prioritized. Ideally, the 

development process should secure functioning code, while the release process should secure 

a functioning integration of all code developed. However, defects are identified during this 

period that should have been located and solved during the development process. It was 

mentioned that there is also a risk associated with attempting to solve defects as there is always 

a possibility that changes could result in further problems that affects the quality of the product.  

In addition, although it is better to identify and solve defects before customer site, it affects 

value creation during the time it goes undetected and during the time it is fixed in the release 

test process. Therefore, the most recent releases have adapted a method to analyze the root 

cause of each defect that occurs during the release test. This is called a mini RCA, where the 

developers describe why a defect was developed or not identified and solved in the development 

stage by answering the following questions:  

• When was the defect created? 

• What could we improve to avoid similar defects? 

After the release period the data from the Mini RCA is used as a source of feedback to everyone 

involved with the goal of avoiding similar defects in the next release. By analyzing the root 

causes, it is also used to categorize defects that provides a frequency of categories to identify 

which areas defects are related to.  
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Customer site 

Despite thorough testing during the release process, some defects are still occurring at the user 

site. The most common source of defects occurring at customer site was indicated, however not 

confirmed, related to the sheer number of users and their different ways of using the product 

that the product is not developed or tested for. One respondent mentioned a potential threat of 

having a predetermined plan for the release test period. It has resulted in a subjective judgment 

in terms of what, and how something is tested, which could potentially lead to defects occurring 

that could have been detected during the release test period. Another respondent also mentioned 

that a suitable approach to evaluate defects could be to look at a wider perspective to gain more 

accurate data to evaluate the process, such as defects from operations. Information concerning 

defects occurring at the customer site is documented in Helpdesk (HD) Tickets. However, HD 

tickets only register a customer support case that could be related to any problem occurring at 

customer site. That includes both software defects and feature requests that was not included in 

the release version.  

In conclusion, there is a current feedback loop through mini RCA:s from the release test phase 

to the development phase. However, it does not exist any feedback loop from defects that occur 

on a customer site to the in-house subprocesses, visualized in Figure 5.1. 

 

Figure 5.1 – Illustration of the present and missing feedback loop.  

The current feedback loop extends to evaluate testing in the development phase.  

5.2.1 Measuring the quality of process 

This section will describe a contextual strategy that has been developed and implemented by 

the researchers, describing how ImIT could document and measure the quality of the process. 

The purpose is to provide a feedback loop to decrease the number of defects that occur on 

customer site.  

5.2.1.1 Procedure and interpretation 

It was found that the concept of mini RCA could be used to document defect information 

reported from an HD ticket that resulted in a CP to solve a defect occurring on customer site. 

A categorization of why a defect occurred at the customer site, together with information about 
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the root cause could provide results of a variety of currently unknown aspects that could be 

changed in-house to reduce the number of defects. Based on a discussion with the founder of 

the concept, the following information should be filled in by the recipient of an HD ticket to 

solve: 

1. “CP-ID”: Reference to the defect 

2. “Introduced”: When was this defect introduced? 

3. “Version”: Fill in which version the defect is related to 

4. “Product”: Fill in which product the defect is related to 

5. “Backlog”: Fill in which product area the defect is related to  

6.  “Why”: Ask yourself why the defect could reach our customer at least two times 

(preferably five) to identify the real source of problem and fill in 

7.  “Improvement”: What could we have done better to avoid this situation?  

Management 

The result of this is that the most recent version 19.1 will have complete data from all CPs. 

However, together with people involved in the process, it was concluded that it should also be 

filled in for all versions from this point that have been patched. An appointed person should 

continuously evaluate the document after enough data is gathered to identify improvements and 

provide feedback. Since it was considered too complex and difficult to create predetermined 

categories before gathering sufficient data, categories should initially be created by analyzing 

the root cause to generate statistics. 

Interpretation 

To evaluate the data, the two diagrams illustrated in Appendix E could be created based on 

analyzing the why’s and the number of defects. Note that the diagrams are only meant to 

illustrate and clarify how it could be interpreted and therefore data is randomized and the 

categories are fictional. It is also important to jointly analyze the results together with the size, 

content, and number of users for each version as it can explain the data. Based on the 

information filled in the document, the following things could be evaluated: 

• When defects are introduced. 

• The statistics could provide information of which “Why’s” to importantly solve. 

o For example, it could provide information regarding testing priorities and 

methods in the release test period, which was the original aspect that was 

discussed during an interview.  

• The statistics could display if the feedback loops are working by increasing/decreasing 

number of defects in different categories for new versions. 

• By changing the settings of the table, it could also be used to identify which 

product/product area defects are related to. 

• The grand total of defects that are registered for each version and product area provides 

a quality metric itself.  

Developing the concept 

When a foundation of data has been established and most new defects belong to the existing 

categories, a predetermined set of categories in a dropdown list could be used. This could help 
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the appointed person to evaluate the statistics. It was also discussed that the company could 

decide to include specific versions or at some point appoint an employee to fill in data from all 

or several versions to receive and evaluate more data to improve the process. 

5.3 Measuring in the Agile development phase 
The available studies and their content reveals that usage of metrics in ASD is undeveloped 

both in practice and research. It does not yet exist any validated suggestions of how an ASD 

process should be evaluated through metrics. However, it is evident that Agile organizations 

are using quantifiable metrics. Evidence from the perceived usefulness and the high percentage 

of usage also indicates that they are fulfilling if used properly. However, the combination of 

indistinct research with further difficulties resulting from team liberation and barriers described 

in the next sections made it complex and not a suitable approach to consider, test and suggest 

specific metrics. Therefore, the following sections will describe and analyze the current 

situation and how teams within ImIT could develop and manage metrics. 

5.3.1 Metrics in Agile teams 

The specific metrics that were primarily mentioned and discussed during the interviews were 

effort estimations and velocity. However, many teams seemed to have stopped using effort 

estimation as it was time-consuming and considered difficult to control because it included 

subjectivity. And together with the high variation in outcome due to further coincidences and 

external influences, it was perceived impractical to use. Yet, it was also found that it did not 

exist any standardized process for how effort estimations were conducted. Consequently, 

varying approaches towards estimations existed and thereby causing a variety of the results and 

perceived usefulness. Likewise, teams have tried using velocity with the perception that it was 

not specifically useful and valuable compared to the time it took to conduct.  

One respondent also mentioned that they had attempted to analyze lead time data during a 

retrospective meeting. However, the fact that it was done sporadically and during a short time 

span, it did not provide new or beneficial information. Although time and quality were 

associated with value in the organization, it was difficult to identify scenarios and problems 

considered necessary, useful and possible to evaluate through metrics. Therefore, little is 

evaluated systematically, quantifiably and visually during development. Expanding on the 

findings from the pilot study, a total of six different perspectives were identified which could 

explain the reason for this: 

• Difficult to evaluate the process 

• Resources  

• Intrinsic commitment/motivation 

• Retrospective and daily meetings 

• Waste is not considered 

• Lack of using tools 

Difficult to evaluate the process 

Corresponding to the arguments by Khurum et al. (2013) and Mandic´ et al. (2010) it was 

mentioned that evaluating the process is generally difficult in a software development context. 
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Accordingly, it was found both difficult to identify specific aspects and metrics during the 

discussions. When discussing various aspects together with potential metrics, it was commonly 

an uncertainty whether the metric would be useful or not. Therefore, it could be understood that 

it would in general likely take a longer period to evaluate if a metric provides useful 

information. Furthermore, the pilot study identified that it was difficult to identify both ideal 

metrics and aspects, and if an aspect is measured there is a risk that one tries to reach a better 

result by forsaking other aspects. 

However, Kua’s (2013) arguments could be related to both the difficulty and risk of sub-

optimization in this case. The author mentioned that metrics is usually a simplification of a 

more complex reality and the purpose should not be for a team to aim for a specific goal. It 

should instead complement the subjective feeling and provide means for discussion, by for 

example realizing trends and sudden spikes. Likewise, the variety of metrics that are used, 

sometimes for similar purposes, indicates that ASD organizations have identified ideal 

strategies based on their specific information needs and preferences to control and evaluate the 

process; meaning that ideal aspects and metrics presumably does not exist. Furthermore, the 

categorization of metrics in literature also indicates that there is a solution to implement 

balancing metrics to reduce the risk of sub-optimization and the need of receiving a complete 

evaluation of the process. Thus, it could be recognized that metrics in ASD is unique to its 

context; and to overcome the complexity of identifying and using metrics, it requires 

• A thorough analysis of what is desired to evaluate, 

• clarifying the purpose of using a metric, 

• accepting that, at least at an early stage, it might be difficult to identify any ideal metric, 

• an open-mind to experiment, test and evaluate if metrics could provide useful 

information. 

Resources 

Like the findings from the pilot study, it was perceived that in general allocating resources both 

to previous and new metrics are considered to various extent wasteful with the current 

prioritization and subjective evaluation. However, it could also be related to the fact that not all 

teams are working with a digital project tool that makes data collection for metrics more 

effortlessly. Although metrics should in general be easily collected and managed, if ImIT 

intends to create a culture where metrics is an ordinary part of the process; it requires explicit 

directives to teams that metrics is something that is valued and not wasteful that could provide 

beneficial information to improve how they work.  

Intrinsic commitment/motivation 

The justification of not wanting to be measured as it puts pressure on individuals and teams is 

indisputably not unique for the software development industry. Also, based on the 

characterization and recommendations of an ASD metric, it could be understood that metrics 

should be team centered with the purpose to provide feedback and not to lever individuals. For 

example, Cleff (2016) mean that metrics in ASD should not be used by management to mandate 

teams, but for teams themselves to control and evaluate their work. The use of metrics in the 

literature also contravene the optimism of arguing that metrics would not provide any additional 

information that is already known. Several authors, such as Misra & Omorodion (2011), also 
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point out several benefits of measuring and visualizing information in a software development 

process that could result in a better process and product. Therefore, to overcome this mindset, 

it would require clarifying what the purpose is of metrics and what a team could benefit from 

by using them.  

Retrospective and daily meetings 

In accordance with the findings regarding Agility (Alahyari et al., 2017; Beck et al., 2001; Kola, 

2014; Kua, 2013), it is perceived more useful to rely on the human factor to evaluate problems 

and identify solutions. This is mainly realized through daily discussions and customized topics 

to reflect upon during retrospective meetings; which was found to be the Agile version of 

systematic evaluation. It is also “Agile” in that perspective that it focuses on “right now” with 

a perceived perception that it lacks long-term evaluation and learning. It could be summarized 

as that the current methodology is highly dependent on the human factor and team spirit to 

evaluate and address problems to identify improvements. However, without any data to support 

the discussion, it is impossible to confirm the current level of outcome as well as verifying the 

implemented improvements. In addition, it is also a risk that certain aspects are not considered 

when meetings have customized topics. Thus, authors such as Kupiainen et al. (2015) and Wolf 

& Heuer (2014) specifies the importance of complementing the subjective evaluation that 

follows from retrospective meetings with a systematic and quantifiable perspective to provide 

means for discussion regarding the process outcome (Kua, 2013).  

Waste is not considered 

The mentality of producing continuously based on a loosely predetermined plan could result in 

waste such as work in progress, extra processing, waiting and defects (Fitzgerald & Stol, 2017; 

Poppendieck & Poppendieck, 2003). Yet, it was perceived that the Agile methods and carefully 

planned sprints minimized these wastes where the remainders were not considered with the 

prioritization to keep the flow going. However, this balance of remainders did not seem to be 

evaluated in any specific way except for hypothetically through discussions during 

retrospective meetings. Consequently, the lack of systematic evaluation and visualization could 

potentially lead to a higher number of defects or work in progress than usual.  

Lack of using tools 

Both Kupiainen et al. (2015) and Padmini et al. (2015) argued that successful measurement 

strategies involved available and Agile specific tools to minimize the effort which evidently is 

an important necessity. However, the actual use of tools to measure and visualize information 

was found deficient. In addition, the prioritization to not use metrics has also presumably 

resulted in few currently available tools as well. At this moment, the project tool that is mainly 

used in the development process is Jira, which is a tool to plan, track and release software with 

several add-ons to customize the software for specific needs. However, teams are only 

mandatory to use Jira to log defects. Subsequently, due to the liberation to work as they seem 

fit to have resulted in only a few teams using it wholly, and even less seem to have 

systematically derived available measurements to discuss. However, as the company intends to 

implement the tool fully within the near future and use it for its full purpose; managing and 

accessing free metrics, adding extra features and gathering data requires minimal effort. A small 

sample of metrics that can be derived in Jira is presented in Appendix G. Nevertheless, Jira is 
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not specifically designed to provide metrics and it was mentioned by some respondents that Jira 

is not necessarily the only solution to manage metrics. However, if metrics coincide with the 

information need, as prioritized by Staron et al. (2011), then Jira may be a good start to provide 

and manage several metrics. 

5.3.2 How to measure improvement in productivity? 

The authors were invited to observe a spontaneous meeting in the latter part of the study with 

the topic “How to measure improvement in productivity?”. The meeting was an initiative from 

a team that planned to switch from Scrum to Kanban and intended to discuss how the team 

could evaluate improvements in productivity. During the meeting, both quantifiable and 

qualitative metrics were freely discussed as potential solutions. The gut feeling at the meeting 

was that regardless of methodology, teams would perform similarly. However, it was discussed 

that qualitative aspects such as team morale and personal feelings could be affected and 

therefore interesting to evaluate. A frequently discussed aspect involved changes in code 

evaluated through metrics such as check-ins, but no consensus was reached. The conclusion of 

the meeting was that it could not be recognized any validated quantifiable metric and the 

realization of qualitative metrics was not investigated any further. 

5.4 A model and procedure to implement, use and evaluate metrics 
The model in Figure 5.2 presents an illustration of how implementation, use, and evaluation of 

metrics could be performed systematically. The model and the additional considerations are 

based on an analysis of the literature combined with the empirical findings. By studying the 

content and following the procedure; teams could develop, manage and evaluate metrics with 

a standardized procedure, during which they consider recommendations from literature 

regarding the use and interpretation of metrics in an ASD context. Furthermore, it allows teams 

to implement and use metrics that fits specific information needs while sustaining the sense of 

ownership and liberation of metrics that are used (Cleff, 2016), which also was highlighted by 

one respondent as essential to make a metric lasting and be perceived useful.  
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Figure 5.2 – Model for analyzing, implementing and evaluating new metrics. 
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A tabulated form of the model with the procedure is presented in Table 5.2. An example of how 

a metric can be developed is presented in Appendix F. 

Table 5.2 – Template for the procedure of a metric life cycle. 

Process-step Description 
Sub-

processes 
Description 

Plan 

1. Discuss 

information 

need 

 

Could be the result 

regarding one of the 

sub-processes 

 

Business 

decision 
Support/Evaluate business decision. 

Changes 
Evaluation of new working methods or other 

aspects occurring that is not considered usual. 

Discussions 

General discussions in the team or topics during 

retrospective meetings, could concern aspects that 

are currently unknown or judged based on a feeling. 

Prioritizes Team specific prioritizations. 

2. Identify 

suitable 

metric 

Includes an 

evaluation of a 

suitable metric to 

provide the 

information.  

Definition Clearly define the purpose of the measurement 

Strategy 

If necessary, define a strategy for how it should be 

conducted and evaluated continuously to avoid 

variation and minimize possible subjective mixture 

in the procedure. 

Frequency 
Define how often the metric should be evaluated. 

 

3. Discuss risk 

of sub-

optimizing 

 

To avoid sub-

optimized result of 

metrics, the team 

should discuss the 

danger of sub-

optimization.  

 

 

Behavior 

 

Discuss the purpose of metrics and highlight the 

importance of not changing behavior to yield more 

favorable outcomes in the team.  

Evaluation 

Evaluate and document other aspects that could be 

affected by changed behavior because of previously 

implemented metric. 

4. Balancing 

metric 

If deemed necessary 

and possible, 

implement a 

balancing metric to 

avoid sub-

optimization from 

the aspects discussed 

in step four.  

Definition Clearly define the purpose of the measurement. 

Strategy 

If necessary, define a strategy for how it should be 

conducted and evaluated continuously to avoid 

variation and minimize possible subjective mixture 

in the procedure. 
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Frequency Define how often the metric should be evaluated. 

Do 

5. Categorize, 

implement 

and use 

Categorize, 

implement and use 

the metrics to 

evaluate the 

proposed information 

need. Decide a 

minimum time that 

the metric should be 

used before the 

usefulness is 

evaluated.  

Categorization 

To clarify the purpose of the implemented metric(s) 

and avoid focusing on just one perspective, the 

purpose of metrics could be balanced in categories 

like the ones presented in Figure 5.2. 

Minimum 

testing time 
Define how long the metric should be tested. 

Check 

6. Evaluate 

accumulated 

metrics 

Evaluate the 

usefulness of 

metric(s) to 

determine which 

metric(s) that are 

suitable to provide 

useful information. 

 

Purpose 
Evaluate if it is used correctly and provides 

valuable information as previously defined. 

Act 

7. Decide to 

keep, change 

or discard 

metrics. 

Decide if and how 

the team should 

continue to use the 

metric(s). 

Decision 

If the metric(s) is useful, keep using it. If it does not 

provide useful information, discuss a potential 

change of how it could be used instead or simply 

discard the metric and continue as usual.  
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6 CONCLUSIONS AND RECOMMENDATIONS 

This chapter presents the conclusions of this thesis based on the research questions. Thereafter, 

a section also covers recommendations to ImIT based on the thesis findings. 

The first part of the thesis purpose was to investigate and suggest how an Agile Health IT 

organization could use metrics in the System Development process. This has been fulfilled by 

the authors through answering the research questions.  

RQ1: What affects value creation in an Agile software development process? 

The Agile way of working seems to have complicated and neglected evaluation of the process, 

leaving Agile organizations to believe that all Agile processes are ideal. However, this has 

received more attention as several studies identified in this thesis prove that more organizations 

have interpreted value and waste in the development process. The authors of this thesis 

conclude that the reason for this is that the identification of value creation in a development 

process could provide both target and route for decisions and improvements. 

Khurum et al. (2013) identified, defined and categorized the internal business perspective with 

several value components regarding a software development process that were interpretable for 

practitioners and researchers. It was also identified that value related elements from Lean have 

been translated and used in a software development context. 

RQ2: What measurable aspects are important to consider that affect value creation in 

an Agile software development process? 

The findings from literature clearly illustrate that the aspects of time and quality of product and 

process are both important and measurable in an Agile process. At ImIT, it could be recognized 

a difference of prioritization between the development- and release process due to the process 

design. In the Agile development process, it could be interpreted that aspects derived from both 

time and quality are of priority. In the release process, which is not specifically Agile, the focus 

is primarily on product quality.  

RQ3: How can an Agile Health IT organization such as ImIT use metrics to control and 

evaluate value creation in the System Development process? 

One aspect was found and confirmed important to measure. This finding relates to a broader 

evaluation of the quality of the System Development process. By documenting and categorizing 

sources of defects occurring after release, ImIT can evaluate and improve the process in terms 

of how software is developed and tested to create a learning organization and presumably 

reduce waste from defects (Fitzgerald & Stol, 2017; Liker, 2009; Poppendieck & Poppendieck, 

2003). The grand total of defects from products and product area can also be interpreted as a 

quality metric itself. 

The maturity of using metrics in an Agile organization combined with the findings in this study 

shows that there is no right or wrong when it comes to using metrics in an Agile organization. 

Although the literature was lacking in terms of how and what was controlled and evaluated in 

an ASD process, a clear relation was identified between value creation and Agile metrics from 

literature. However, it was found difficult to identify any further specific information need at 
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this moment that could be measured and validated as useful. This was mainly due to the current 

differences and lack of team/company prioritizations and uncertainty regarding if and which 

aspects that could be useful to measure; in combination with the lack of a best practice. It was 

also concluded that metrics in general due to the complexity and uncertainty must be used 

during a longer period to validate its usefulness. 

Padmini et al. (2015) recommended a set of metrics that could be used through Jira in most 

Agile projects. But obliging teams to use metrics was considered impractical as ImIT’s 

organizational culture strongly values team liberation. Likewise, it did not align with the 

purpose of the thesis to identify metrics that could be validated favorable. It was also found that 

teams have used recommended/highly used metrics that is present in literature. The authors’ 

conclusion from the perceived usefulness of a metric such as velocity is that either the results 

have been interpreted to distinct, used with an unclear purpose or that it is simply not applicable 

to ImIT. However, regarding the latter, the authors could not recognize or distinguish anything 

specific in the process that could explain the inaptness of metrics compared to any general 

software development process.  

Although it is uncertain how ImIT could further use metrics to evaluate the development 

process, the analysis still indicates benefits from implementing metrics. Teams need to embrace 

the benefits of using metrics that can balance the Agile subjective evaluation, where the 

information can be used for discussion to create feedback and thereby create a learning 

organization (Liker, 2009). The authors believe that the way to identify if favorable metrics 

exist is to create a culture where teams systematically implement, thoroughly test and evaluate 

and share metrics based on their information need. However, most teams will not likely identify 

and implement metrics on their own initiative based on the current context. Hence, if ImIT 

intends to create a culture where metrics are used to control and evaluate the process, it will 

require:  

• Guidelines for what should be evaluated, presumably in general terms. 

• Prioritization of resources and request from management that metrics are useful. 

• Teams to identify important aspects and suitable metrics 

• Appropriate interpretation and use of metrics. 

6.1 Recommendations 
The second part of the thesis purpose was to provide strategic recommendations to such an 

organization how they could continue their work with implementing and using metrics in the 

process. This has been achieved by the authors through providing the following 

recommendations of what ImIT should consider in order to create a culture where the System 

Development process is further controlled and evaluated through metrics. The 

recommendations are summarized in Table 6.1. 
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Table 6.1 – Summary of recommendations to ImIT. 

Provide guidelines for what is desired to control and evaluate  

As previously mentioned, it was found difficult to specify clearly what is desirable to evaluate 

through metrics. The spontaneous meeting to discuss productivity initiated by one team is a 

good example of the result from unclear overall prioritization and the liberation that is given; 

which also made it difficult for the authors to suggest metrics that could be used. In addition, it 

was also recognized that the novelty of measuring in the organization made it difficult for the 

respondent to specify what was desirable information needs. Therefore, the authors recommend 

that ImIT initially needs to, given organizational prioritizations towards value creation, discuss 

what could be considered important to control and evaluate. During this, the focus should be 

on the information need and not on what is easy to identify how it could be measured. Once 

more, the meeting where productivity was discussed is a good example of this where an 

information need was desired, but the solution was currently difficult to identify. This strategy 

further aligns with the initial purpose of identifying metrics with a clear purpose, something of 

which was difficult as the authors could not identify and acquired knowledge of typical or 

current information needs.  

Prioritization of resources 

It seems that a lack of distinct directives regarding measurements and the novelty have resulted 

in a situation where metrics have not been prioritized. This conclusion was shown for example 

by the pilot study and respondents who mentioned that managing metrics requires too many 

resources in comparison to the value they provide. Thus, If ImIT wants to create a culture where 

value aspects are evaluated through metrics, it requires a change of prioritization. Although it 

is recommended that metrics should not occupy too many resources, it is of the authors’ opinion 

that the current context requires explicit directives from upper management that teams 

presumably should allocate resources to manage metrics. This would also provide a perception 

that metrics is something that the company requests and should be perceived useful to study 

both for teams and managers.  

Teams to realize suitable metrics 

There is a reason to believe that teams should have liberation and opinions when it comes to 

realizing metrics both based on the company context and literature. Although guidelines could 

provide a direction, it is highly recommended that teams should continuously identify suitable 

metrics based on information needs. These information needs could for example be derived 

Recommendation Description 

Provide guidelines for what is desired 

to control and evaluate  

Discuss in general terms within ImIT to set guidelines for 

prioritized information needs.  

Prioritization of resources Allow and encourage teams to allocate resources for metrics. 

Teams to realize suitable metrics Teams should identify metrics based on an information need 

derived from their preferences by considering prioritizations, 

changes, decisions and what is currently left unanswered. 

Interpretation and use of metrics Metrics should complement the subjective evaluation, provide 

means for discussion and not to lever. 

Qualitative metrics Explore if qualitative “soft“ metrics could complement or 

substitute quantitative metrics. 
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from prioritizations, changes, decisions (both within and beyond the team) and what is currently 

left unanswered. Once more, the productivity meeting is a good example of this, where a team 

identified a need based on a discussion regarding a change in the process. 

However, the lack of best practice cases for using metrics indicates that it may be challenging 

for teams to identify ideal metrics at an initial stage. In such a situation, teams need to be open-

minded by continuously testing and experimenting with metrics to find the most suitable ones. 

For the sake of not wasting time and effort, it is recommended to analyze the content, categories 

and especially the definitions of previously used metrics to gain inspiration from based on the 

information need. In addition, due to the current context, it is recommended that teams initially 

consider a systematic approach to implement and evaluate metrics, such as the one presented 

in section 5.4. These are universal recommendations and an approach with general 

considerations based on an analysis of the authors; therefore, it should be interpreted as a 

suggestion rather than a concluded model where some steps, content, and considerations could 

potentially be considered superfluous. However, by following a systematic approach, teams 

could be aware of and hopefully minimize complications by developing and using metrics 

systematically; during which they consider recommendations from literature findings to 

successfully implement and use metrics in an Agile environment.  

Appropriate interpretation and use of metrics 

Regardless of what metric(s) teams choose to use, it is important to be patient and interpret the 

results correctly. The authors would like to emphasize the importance of not allowing any 

metric to be the only truth in the same way as subjective evaluation currently is by embracing 

the benefits of using metrics. If metrics are primarily used as an instrument to reach target 

levels, the burden can result in sub optimization and pressure on teams/individuals. Instead, 

metrics should be used to complement the subjective evaluation by providing means for 

discussion, to provide feedback and realize trends.  

Implementing metrics is a difficult task that requires a change of mindset and could be 

perceived as difficult and wasteful initially. Thus, coinciding with literature suggestions, it is 

important to initially implement and use only a single or few metrics. It will allow teams to 

fully focus on getting accustomed with metrics and thereby establishing a culture where metrics 

are an ordinary part of the process. However, it was identified both by empirical findings and 

literature that it is impossible and misleading to evaluate a process wholly with one or two 

metrics. Therefore, it is eventually necessary to establish a balance of metrics in teams to 

receive a complete process evaluation and minimize the risk of sub-optimizing a single 

perspective.  

Teams should develop and be allowed to have team specific metrics. However, due to the 

difficulty and novelty, it is valuable to evaluate, document and share knowledge and experience 

among teams regarding the use and interpretation of metrics on a regular basis. This could help 

teams to recognize suitable metrics as well as new aspects and metrics that have not caught 

attention yet and speed up the process of recognizing best practice within the company context. 
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Qualitative metrics 

Coinciding with web articles and the discussion from the productivity meeting, the authors 

believe that quantifying and visualizing the human perspective is both important and a suitable 

approach to control and evaluate in a software development process, especially in an Agile 

context. The authors believe that such a strategy is a compromise between the current subjective 

evaluation and quantifiable objective data, where the organization could systematically gather 

information based on the human perspective that symbolizes Agile processes. Although it lacks 

scientific validation, it is of the authors’ opinion that the use of soft metrics such as the ones 

presented in Appendix C could complement or substitute quantitative metrics and should 

therefore be investigated further by the company. 

6.1.1 Further recommendations  

Coinciding with several authors’ arguments regarding customer involvement and feedback in 

ASD, it was mentioned by some respondents that it did not matter if the process were evaluated 

and designed perfectly if they did not develop what the customer wants. Thus, several 

respondents argued that currently there is a lack of customer feedback to the process, mainly in 

terms of prioritizations that are made by management and how they are realized by teams. 

Therefore, the authors recommended that the organization should analyze and evaluate the 

possibility to receive more extensive customer feedback. For example, Product Management 

could analyze the information from HD tickets regarding feature requests in a similar way as 

the defects are analyzed with the mini RCA. This could provide a feedback loop to presumably 

both Product Management and System Development regarding prioritizes and how features are 

realized. 
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7 DISCUSSION 

The following chapter presents a discussion of the thesis. The implications of the study are 

presented, followed by a section covering the trustworthiness of the study. Thereafter the study 

process is presented and lastly a section describing suggestions for future studies.  

7.1 Implications of this study 
This study found a company specific concept to evaluate and improve the process quality of 

the System Development process that was not specifically present in literature. Most likely it is 

related to the fact that this study focused and identified more frequent metrics related to a 

development process. Although it was developed and based on an existing concept within the 

case study, a reasonable assumption is that it is generalizable for all organizations having a 

standardized procedure to solve defects occurring after the software is released.   

The study identified several barriers and reason to why an Agile organization is not using 

metrics in the software development process. These findings are presumably not unique for 

ImIT as several barriers coincide with content in scientific literature. The study found through 

various sources that it is important to combine the Agile subjective evaluation with quantifiable 

data to support discussion and create a learning organization. Although Padmini et al. (2015) 

identified recommended metrics, it could be understood and concluded that it currently does 

not yet exist any validated best practice or general approach to evaluate an ASD process. 

Different metrics are used based on company and/or team-specific information needs and 

preferences. Thus, if an organization intends to control and evaluate an Agile development 

process, it was concluded that initially an information need should be defined. Thereafter, 

metrics could be tested and evaluated to identify the most suitable strategy to provide the 

information based on the context.  

This study has attempted to answer how an Agile organization could use metrics to control and 

evaluate value creation. While the presented conclusions answer this question, it should be 

considered a subset of the complete answer for which further studies are needed. Furthermore, 

this study has analyzed different perspectives of value and its relationship to previously used 

metrics in ASD processes. Thus, findings in this thesis could be read as a foundation of 

information to acknowledge for organizations that intend to measure in an Agile development 

process. This thesis also contributed a systematic approach and compiled important 

considerations and recommendations to create prerequisites for successfully develop and use 

metrics in an ASD organization. 

The study’s conclusions and recommendations are considered generalizable in the sense that 

they are identified from an organization with the following main contextual factors: 

• Adoption of Agile principles 

• A culture of team liberation  

• Initial phase of becoming a measuring organization  

• Relatively long release period 
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7.2 Evaluation of trustworthiness 
The method chapter in this thesis has been thoroughly described, enabling researchers to repeat 

the procedure of the study. Furthermore, the researchers thoroughly introduced the aim of the 

thesis to all respondents, thus ensuring that the respondent would to the best of their ability 

provide answers of relevance. To find a representative sample of respondents for the screening 

interviews within the limited time frame, a supervisor from ImIT suggested representatives. 

This might have affected the outcome of the interviews since the selection were subjective and 

out of control for the authors. In addition, a delimitation, although entitled, is the number of 

respondents in the study where all teams were not represented. A possible risk is that the study 

could have missed out on details that could have changed the result of the study. However, the 

study still managed to gain a broader understanding of the process and current situation by 

selecting the most useful respondents with help from the supervisor. And together with the 

supervisor of this thesis, it was considered that a higher number of interviews with presumably 

less suitable respondents would not have ensured a significantly different or better result. 

By using semi-structured and unstructured interviews with a general approach towards the 

topics, the discussions took different paths with supplementary questions and topics based on 

the respondent's answers. While the researchers followed the predetermined topics of 

discussion, this lowers the repeatability of the study. Furthermore, the researchers lacked prior 

knowledge within the research area and branch of industry, which at some points affected the 

discussions and interpretation of the respondent’s answers. The interviewee bias also resulted 

in deficient and biased data from some respondents that were difficult to interpret and draw 

conclusions from to the initial research purpose.  

This thesis has used multiple sources to increase the validity of the report. The findings, analysis 

and recommendations were presented to the case study organization where the overall results 

of the study were agreed upon. Hence the study could be validated in the company context. In 

retrospect, it is of the authors’ opinion that the change from survey to interviews was a suitable 

approach to manage the complexity that ensured the best outcome of the study. Regarding the 

scientific literature, the topic of research is relatively immature that required incorporating 

sources with lower scientific credibility. However, the authors have to the best of their ability 

used multiple sources to support findings and arguments from these sources to increase the 

validity. The web articles have also been highlighted for the reader in the literature by references 

in footnotes. Lastly, the findings, conclusions, and recommendations are based on a single case 

study that lowers the validity. However, by thoroughly describing the process and contextual 

factors that the authors have studied, it allows practitioners and researchers to recognize the 

context of which conclusions and recommendations are established. 

7.3 Study process 
The purpose of this exploratory study meant to identify aspects that could be evaluated through 

metrics in an Agile System Development process. The initial statement of work clearly 

specified that the organization required metrics with a clear purpose, however without any 

further specifications. Accordingly, the authors had to identify and choose a wide purpose. 

After an initial screening of literature, the choice of topic became value creation. Aligning with 
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the broad explorative purpose the unstructured interviews were identified as the best method 

for collecting data. However, as the interviewees had different levels of knowledge both 

concerning value creation as well as the System Development process. Consequently, the 

interviews varied in depth, usability for the study and complexity. Moreover, during the 

interviews, only one specific value aspect was found that were interpretable for the authors and 

validated useful to measure by the respondents. Otherwise, the data collection mostly indicated 

that team liberation hindered the possibility of externally measuring on all teams, and instead 

measurement systems should be rooted in individual teams.  

The literature review presented several metrics that was related to assuring and evaluating value 

creation. Although not every metric was discussed, it was found during the interviews that 

neither identifying, suggesting or validating any specific metric at the time of writing this 

master thesis was a possible or suitable approach. It was evidently a gap between the initial 

statement of work for this thesis and the culture and way of working within the System 

Development process that were substantially obscure for the authors that complicated the initial 

purpose. It could be summarized as it was essentially a strategic matter to change cultural 

aspects in the process to successfully implement metrics. 

Thus, for the development phase, a change of scope was made. Instead of suggesting specific 

metrics, the authors focused on providing a report that also could be used by ImIT to continue 

their work with implementing Agile metrics. This included providing a set of previously used 

metrics, how they were used and with what purpose by other Agile organizations. And to 

manage the circumstantial issues that were found during the interviews; the authors analyzed 

the current situation and described how metrics should be interpreted and used. Moreover, to 

create good prerequisites for success, the authors also developed and described to the best of 

their ability what teams should consider when they develop and manage metrics based on the 

company context. Lastly, the authors also provided a thorough description from their point of 

view how the company should initiate and create a culture where measuring is an expected part 

of the process.  

The interviews also identified various interesting case study specific subjects that the 

respondents mentioned as potentially interesting to measure. However, analyzing these subjects 

required IT-knowledge that the researchers lacked and could not obtain within the limited time 

frame. It was difficult for the supervisors and authors of this thesis to narrow down the purpose 

of measuring. Consequently, the authors had to choose a wide and complicated approach to 

work with. Although it was impossible in this study to narrow down the purpose due to the 

complexity and limited time, in hindsight if one intends to be more successful with 

implementing specific metrics, it would require a narrower approach. 

7.4 Future research 
During the work process of this thesis, the authors have identified several research areas that 

could be interesting to research further.  

• It is evident that using metrics in Agile organizations is immature in both practice and 

research. A variety of metrics are used with different interpretations and procedures, and 
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it does not seem to exist any validated best practice or unified approach yet. Thus, the 

authors suggest further research with the purpose to identify if it exist any best practice 

both regarding which metrics that should be used and how they are conducted. In 

addition, it could be of interest to investigate if specific metrics could correlate to project 

success and validated as useful to track and evaluate project progress.  

• Something of which is related to how metrics is conducted is the allocation of resources 

to work that does not directly result in high quality developed software. Padmini et al. 

(2015) argued for the importance of using tools and recommended Jira to minimize the 

resource allocation to provide metrics. However, the analysis presented some hesitation 

of Jira as the only solution. Thus, it could be of interest to further study which tools Agile 

organizations are using and how they are used to manage metrics, and if they are 

perceived effective. Such a study could reveal if there is a need for improvements in 

terms of tools that are used to measure in an ASD process 

• A hypothesis by the authors is that different metrics are used by ASD organizations due 

to varying information needs that is desired to be controlled and evaluated. Therefore, it 

could be suitable to identify differences and similarities of which metrics that are 

perceived useful in different business segments.  

• This study identified that using metrics in a Health IT organization is generally difficult. 

However, research implies that using metrics in Agile organizations is useful, needed 

and used by most Agile organizations. This contradiction argues for the need of studying 

similar organizations jointly to investigate if this implies to all organizations within the 

segment.  

• This study could not identify any scientific research of qualitative metrics in ASD 

organizations. However, web articles and empirical findings indicated that qualitative 

metrics could be useful since value creation in software development is highly related to 

human factors. Therefore, research identifying if and how organizations are using 

qualitative metrics, and the perceived usefulness could be of interest.  

• Agile organizations have interpreted lead time as a metric to study on an operational 

level. However, based on the suggestion from Poppendieck & Poppendieck (2003) this 

study informally investigated the possibility of conducting a VSM of the System 

Development process on a project level inspired by Mujtaba et al. (2010). It was 

indicated difficult and current improper data storage to be managed realistically. Thus, 

combined with the findings from the literature review, the authors suggest further 

research to investigate how a VSM could in the best way be conducted on a 

strategic/project level.  
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Appendix A – Interview guides 

Screening interview guide 

1. What is your current role at Sectra? 

2. What kind of working method are you managing/working with? 

3. Is the information in the map accurate and complete in terms of main activities in the 

development process? 

4. Could you describe your role and how you work? 

The following topics were developed to provide discussion which varied based on role, what 

was said and different scenarios that could occur based on their position and previous 

experience.  

5. What is currently controlled/evaluated/measured? 

6. What are critical aspects/activities in terms of value creation from a team/process 

perspective? 

7. Measuring critical aspect/activities  

8. Do you systematically evaluate/control to which amount wastes occur at this moment? 

If yes, how? 

Screening interview guide defect management  

1. Could you describe what a mini RCA is? 

2. What is the purpose of it? 

3. How is the information used? 

4. How are the results categorized? 

5. Could it be used in a similar way for defects that appear after the release period? 

Follow up interview guide defect management 

1. What would it require implementing the same strategy within development and on site? 

2. What would be the difference due to the different stages in the process? 

3. How could the results be interpreted and used? 

4. What is a reasonable way to introduce the strategy? 
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Appendix B – The System Development process 

 

Figure 1 – Illustration of the complete System Development process that was used during the interviews as support. 
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Appendix C – Qualitative metrics 

Table 1 – Overview of qualitative metrics to evaluate the human factors in Agile software development. The scientific 

research of empirical evidence is deficient and in general relatively unexplored. Consequently, the metrics presented in this 

table are summarized from an overviewing of non-peer reviewed sources through internet articles, blog posts by 

practitioners etc. 

Category Metric Purpose and usage Source 

Team health Gallup Q12 Fortune 500 employee engagement tool. The suggested 

purpose is to measure what matters, strengthen the 

workplace and boosting the bottom line. 

Cleff (2015) 

 

MoodApp Customized questionnaire in an application to get the daily 

status of individuals and teams to capture and adapt 

iteratively. E.g. how fun was the week, how satisfied with 

the performance.  

Cleff (2015) 

Spotify squad 

health check 

model 

A team based measurement describing whether the current 

state is good, with some problems, or bad in about 10 

different areas of inquiry. Used in workshops organized 

typically every quarter by Agile coaches.  

Kniberg (2014), 

Cleff (2015) 

Niko Niko Like the MoodApp, but with a more robust approach. An 

opportunity for a team to reflect on its morale, motivation, 

and productivity (Available in Jira). 

Cleff (2015) 

Team barometer 16 team characteristics are measured and discussed during 

a workshop. The purpose is to provide a means for open 

discussion of the overall feeling in the team. 

Cleff (2015) 

Happiness and 

moral 

Team happiness Measure employee happiness, can for example be done on 

a scale 1-5. It can be further divided into how happy 

employees are with the company as well as their current 

position. The purpose is to evaluate overall wellbeing and 

can be used to track teams and anticipate drops in velocity. 

Cleff (2016), 

Verwijs (2014), 

Nottage (2016), 

Sutherland, 

Harrison, Riddle 

(2014) 

Team morale Similar purpose as to measuring happiness. It is 

recommended to include the following questions: In my 

team; I feel fit and strong, I am proud of the work I do for 

my team, I am enthusiastic about the work I do for my 

team, I find the work that I do for my team of meaning and 

purpose. 

Verwijs (2014), 

Cleff (2016) 

The crisp 

happiness index 

Happiness measurement system created and primarily used 

by the consulting firm Crisp. Measures happiness by 

asking how happy you are with the company, the tasks, 

and the current client. 

Kniberg (2010),  

Cleff (2015) 
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Appendix D - Metrics with definitions 

Table 2 – Definitions of how metrics is used in software development. In cases where multiple definitions have been 

identified, they are distinguished numerically. Adopted from Kupiainen et al. (2015). 

Metric Definition 

# of defects Issues found from quality assurance cycle including 

differences from expected behavior 

# of defects found in system 

test 

Number of defects found in system test phase 

# of defects in backlog All known and unresolved defects in the project 

# of open defects Number of open defects on the current release per day 

# of requirements per 

phase 

Number of requirements (work items/features) per phase 

# of unit tests Number of unit tests 

Build status Build broken or not 

Burndown Remaining human resource days vs remaining work days 

Business value delivered Not defined in primary study. Probably means delivered 

features per timeframe 

Change requests per 

requirement 

Amount of change requests from customer per requirement 

Check-ins per day Number of commits (code, automated test, specification) per 

day 

Common tempo time Net working days available per number of (work) units 

required 

Completed web pages Completed web pages 

Cycle time The time it takes for x size story to be completed 

Defect count after testing Not defined in primary study. Probably means number of 

defects after first round of testing 

Defect trend indicator Indicates if number of defects in the coming week will 

increase, stay the same or decrease from this week 

Defects deferred Not defined in primary study. Probably means the number 

of defects that are known but are not fixed for the release 

Effort estimate Estimated effort per story in ideal pair days 

Effort estimate kits Tasks are broken down into kits of two to five staff-days of 

work 

Fault slips Amount of issues that should have been found already in the 

previous phase 

Faults per iteration Faults per iteration 

Fix time of failed build Fix time of failed build 
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Implemented vs wasted 

requirements 

Ratio of implemented requirements and wasted 

requirements. Not all requirements are always implemented 

but some work is put into them, e.g., in the form of technical 

specification 

Inventory of requirements 

over time 

Amount of requirements (features/work items) in specific 

work phase over time 

Lead time (1) The average time it takes for one request to go through 

the entire process from start to finish 

(2) Time it takes for requirement to go through a sub-

process or the whole process 

Maintenance effort Costs related to fixing issues that have been found and 

reported by customers 

Net Promoter Score Not defined in primary study. Probably measures how likely 

customers will recommend the product to another customer 

Number of automated 

passing test steps 

Number of automated passing test steps 

Number of bounce backs Not defined in primary study. Probably the amount of 

defects that should have not occurred anymore if a root 

cause would have been fixed earlier. 

Number of new and open 

defects 

Number of new and open defects 

Operations’ velocity Not defined in primary study. Probably Operations 

department’s completed story points per time unit 

Percentage of stories 

prepared for sprint 

Percentage of stories prepared for sprint 

Predicted # of defects Predicted number of defects in backlog in the coming week 

Processing time The time the request is being worked on by one person or a 

team 

Progress as working code Product is demonstrated to the customer who then gives 

feedback 

Queue Number of units remaining to be developed/processed by a 

given phase or activity 

Queue time The average time between sub-processes that the request sits 

around waiting 

Rate of requirements per 

phase 

Rate of requirements flow from a phase to next phase 

Release burndown Amount of work remaining till the release 

Requirement’s cost types Cost distribution of a requirement 

Revenue per customer Amount of revenue from customer per feature 

Running tested features Not defined in primary study. Probably means amount of 

features delivered to customer that are passing unit tests 

Sprint burndown Amount of work remaining till the end of sprint 
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Story estimate (1) Estimated days to complete the story 

(2) Estimated time to develop a story 

Story flow percentage Estimated implementation time per actual implementation 

time * 100 

Story points Estimated effort to complete the story in programmer days 

Task done Task done 

Task effort Estimated effort to complete the task in programmer hours 

Task’s expected end date Date when a task is estimated to be finished 

Technical debt board Shows the status of each technical debt category per team 

Technical debt in effort Technical debt in amount of hours it would take to fix all the 

issues increasing technical debt calculated by third party 

tool called Sonar 

Test coverage How much Source Code executed during Test Execution 

Test growth ratio Difference of amount of tests per difference of amount of 

Source Code 

Throughput Number of units processed by a given phase or activity per 

time 

Variance in handovers Changes in amount of handed over requirements 

Velocity (1) Amount of developed scenarios per developer per week 

(2) Feature points developed per iteration 

Velocity of elaborating 

features 

Not clearly defined in primary study. Probably the time it 

takes to clarify a feature from customer into requirements 

that can be implemented 

Velocity of implementing 

features 

Not clearly defined in primary study. Probably the time it 

takes to implement a feature 

Violations of static code 

analysis 

Amount of violations to static code analysis rules from tools 

like Findbugs, PMD and Checkstyle 

Work in progress (1) Amount of features or feature level integrations team is 

working on 

(2) Amount of stories per work phase 

(3) Amount of work items per phase 
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Appendix E – Example of data from mini RCA 

 

Figure 2 - Example of how data could look like. For instance, it could be recognized that missed system thinking was 

significantly increased in version 19.1 

 

Figure 3 – An example visualizing the total number of defects occurring at site for different releases and products. For 

example, it could be recognized that the number of defects from PACS seems to be decreasing. 
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Appendix F – Example of using model for metrics 

Table 3 - A fictive example of how the metric model could be used, based upon an example discussed during one of the 

interviews 

Process-step Description Sub-processes Description 

Plan 

1. Discuss 

information 

need 

 

Could be the result 

regarding one of the 

sub-processes 

 

Business decision -- 

Changes -- 

Discussions 

There is a perception that the team has too 

many active defects that are not prioritized 

either by the PO or team members. Having 

defects is considered a waste and results in 

a risk to affect the quality of the work when 

it lays unresolved. 

Prioritizes  

2. Identify 

suitable metric 

Includes evaluation of a 

suitable metric to 

provide the information 

 

Definition 

A lead time metric of defects provides a 

possibility to alert the team and PO to see 

how long defects have been waiting and 

prioritize solving (Defect correction time 

from “new” to “closed” state). It could be 

used to evaluate the time that each defect is 

waiting and the time it takes to solve. With 

the latter, it is also possible to use that 

information to detect the efficiency of the 

fixing which could be used to estimate and 

plan for future fixes.   

Strategy 
Log defects and activate time control in a 

suitable tool 

Frequency 

It could primarily be evaluated during daily 

meetings to provide prioritization and alert 

both the PO and team members. When it is 

established, it could also be evaluated on an 

extended perspective, for example monthly 

or per release to evaluate if average lead 

time for resolved defects is increased or 

decreased 
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3. Discuss risk 

of sub-

optimizing 

To avoid sub-optimized 

result of metrics, the 

team should discuss the 

danger of sub-

optimization.  

 

Behavior The team have discussed the purpose. 

Evaluation 

It could not be recognized any aspect that 

could be affected significantly if the team 

intends to provide a more favorable result 

of the implemented metric 

4. Balancing 

metric 

If deemed necessary 

and possible, 

implement a balancing 

metric to avoid sub-

optimization from the 

aspects discussed in 

step four.  

Definition -- 

Strategy -- 

Frequency -- 

Do 

5. Categorize, 

implement and 

use 

Categorize, implement 

and use the metrics to 

evaluate the proposed 

information need. 

Decide a minimum 

time that the metric 

should be used before 

the usefulness is 

evaluated. 

Categorization 

Defect correction time from new to closed 

could be categorized both to “fixing 

software problems” and 

“planning/predictability”.  

Minimum testing 

time 

The minimum testing time will be five 

sprints. 

Check 

Evaluate 

accumulated 

metrics 

Evaluate the usefulness 

of metric(s) to 

determine which 

metric(s) that are 

suitable to provide 

useful information. 

 

Purpose 

The metric was perceived useful to 

understand the process. However, the 

metric did not show the difference in 

severity of defects. 

Act 

Decide to keep, 

change or 

discard 

metrics. 

Decide if and how the 

team should continue to 

use the metric(s). 

Decision 

Decided to keep the metric but change it 

slightly to include severity of the defect that 

was considered important when evaluating 

defect correction time as smaller defects 

should take less time.   
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Appendix G – Examples of metrics in Jira 

This appendix provides examples of metrics in Jira. Note that these are only examples to 

illustrate how available metrics could be used.  

Cycle time: It can be used to (1) analyze your team’s past performance in a retrospective, (2) 

Measure the effect of a process change on your team’s productivity, (3) Provide external 

stakeholders with visibility of your team’s performance. (Radigan, u.d.). 

The key things to look for are; (1) increasing cycle time illustrated as an upwards trend in the 

control chart, (2) erratic cycle time (an inconsistency in cycle time for similar story point values) 

(Radigan, u.d.). Regarding the latter, the control chart can be filtered for each story point value 

for evaluation and can further strengthen future estimations on issues based on the historical 

data from similar issues. 

 

 

Figure 4 - Jira Control chart visualizing the cycle time (lead time can be shown as well). The different circles show the 

variation in cycle time for the different issues. The picture was taken from a blogpost from Atlassian. (Radigan, u.d.) 
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Work in progress: Illustrates the balance between issues that are done, in progress, and 

planned to be done. The visualization provides means to easily understand when something 

unusual occurs, such as bottlenecks as it would disrupt the balance between these three 

(Radigan, u.d.). The amount of issues marked in progress further illustrates waste from not 

finished work (Poppendieck & Poppendieck, 2003). 

 

Figure 5 - Cumulative flow diagram, a common tool for Kanban teams that illustrates progress over time. It can be used to 

visualize points with shortages and bottlenecks. The picture was taken from a blogpost from Atlassian. (Radigan, u.d.) 
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Velocity: Velocity is easily achieved and evaluated automatically after teams continue to track 

and plan their work by estimating story points or similar per sprint. When analyzing velocity, 

it is important to always consider the erratic nature of the measurement. The team’s estimation 

practices should continuously be revisited and evaluated to have a higher reliability in the 

measurements. (Radigan, u.d.)  

 

Figure 6 – Velocity chart. Visualizes the difference between the amount of work taken on versus the amount of work that has 

been completed for each sprint. The historical data can be used to calculate the accuracy and support the estimation of work 

in future sprints. The picture was taken from a blogpost from Atlassian. (Radigan, u.d.) 
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Sprint-level effort burndown: Burndown charts can easily be created after teams continue to 

log sprint progress. The chart tracks the total number of work remaining and projects the 

likelihood of achieving the sprint goal, presented in Figure 7. The burndown chart, illustrated 

in Figure 8, could also be applied to the complete release to analyze the probability of delivery 

on time.  

 
Figure 7 - Traditional burndown chart. The start of the chart shows the total amount of points that have been assigned to the 

following sprint. The gray line acts as a guideline showing an average burndown rate if the team were to produce results in 

the same tempo continuously. The picture was taken from a blogpost from Atlassian. (Radigan, u.d.) 

 

Figure 8 - Release burndown, used to track progression over multiple sprints to understand the probability of delivering on 

time. (Atlassian, u.d.) 


