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ABSTRACT 

Context: Numerous studies have demonstrated that information technology (IT) projects are 

more complex than other types of projects and suffer more from budget overruns and frank 

project failures. The software industry is becoming ever complex, despite efforts to introduce 

higher-level programming languages and object-oriented programming. In particular, constant 

specification and requirements changes, which are typical of any software project, make 

completion and completion on budget difficult. In order to provide quality products and meet 

customer needs, methods to accommodate this are required. As an alternative to the traditional 

“waterfall” methods, which required specifications freezing in order to work, agile methods 

were developed. These methods accommodate changes in all phases of the project. Even with 

such methods, the ratio of failed to successful projects remains high.  

 

Objectives: To determine which factors affect the success of a project using agile methods, and 

to identify those factors that are priorities for ensuring project success.  

 

Method: A literature search was conducted, and a number of interviews were conducted at three 

different companies. Along with the interviews and the literature research, a technical analysis 

was also made with the help of Visual Studio and NDepend. After the literature search and the 

data collection were complete, an evaluation and synthesis of the various factors was done. 

 

Result: There are 21 different factors that affect the success of a software project.  

 

Conclusion: According to the literature, there are four factors that dominate over the other 17: 

project management, project scope, time, and budget. According to the interviews conducted, 

11 of the 21 factors are critical, and two of them, project management and project scope, were 

also identified in the literature as critical. As these two were identified in both the literature and 

the interviews as critical, they should be accorded highest priority, while also taking the other 

19 factors into account. 

 

 Keywords: Project failure, software industry, project management. 
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ABSTRACT (Swedish) 

Bakgrund: Många studier har visat att IT-projekt är mer komplexa än andra typer av projekt 

och har även tendens att drabbas mer av budgetöverskridningar samt vanliga projektfel. Trots 

att det har introducerats programmeringsspråk på högre nivå och objektorienterad 

programmering, tenderar programvaruindustrin att bli allt mer komplex. Ständiga specifikation- 

och kravförändringar, som är typiska för alla mjukvaruprojekt, gör slutförandet för projekten 

och särskilt slutförandet inom budgeten väldigt svårt. För att kunna erbjuda kvalitetsprodukter 

och möta kundernas behov krävs metoder för att tillgodose detta. Som ett alternativ till de 

traditionella "vattenfall" metoderna, som krävde icke förändringsbara specifikationer för att det 

ska fungera vid användning, utvecklades agila metoder. Dessa metoder har rum för förändringar 

i alla faser av projektet, men även med sådana metoder är andelen misslyckade till 

framgångsrika projekt fortfarande hög. 

 

Mål: Att bestämma vilka faktorer som påverkar framgången för ett IT projekt med hjälp av 

agila metoder och att identifiera de faktorer som är prioriterade för att säkerställa projektets 

framgång. 

 

Metod: En litteratursökning utfördes och ett antal intervjuer genomfördes på tre olika företag. 

Vid sidan av litteratursökningen och intervjuerna, gjordes även en teknisk analys med hjälp av 

Visual Studio och NDepend. Efter att litteratursökningen och datainsamlingen var klar 

genomfördes en utvärdering och syntes av de olika faktorerna. 

 

Resultat: Det finns 21 olika faktorer som påverkar framgången för ett mjukvaruprojekt. 

 

Slutsats: Enligt litteraturen finns det fyra faktorer som dominerar över de övriga 17: 

projektledning, projektets omfattning, tid och budget. Enligt de intervjuer som utförts är 11 av 

de 21 faktorerna kritiska, och två av dem, projektledning och projektomfattning identifierades 

också i litteraturen som kritiska. Eftersom dessa två identifierades i både litteraturen och 

intervjuerna som kritiska bör dessa ha högsta prioritet, samtidigt som de övriga 19 faktorerna 

bör beaktas.  

 

 Nyckelord: Misslyckade projekt, mjukvaruindustrin, projektledning.  
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PREFACE 

This report has served as our master’s thesis at Blekinge Institute of Technology (BIT), at which 

we have been conducting the Master of Science in Industrial Management and Engineering 

program. During the second term of the school year 17/18 the thesis was conducted by students 

Aymen Ismail and Emina Dedic and covers 30 ECTS.  

 

Selecting a subject that touches on projects within IT and the reason why they may fail was 

very fitting for the both of us. During our time at BTH, and in several courses, we have 

discussed different projects in various areas, without focusing on their failures and the 

challenging factors of conducting a project. That perspective is paramount to explore, and it felt 

highly relevant to our education, to not only explore but to understand some risk factors within 

software development projects – which has been a focus of our master’s degree. The eventual 

findings of this report could then help us in our future careers as engineers.  
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1 INTRODUCTION 

This chapter will give an introduction to the dissertation and the problem to be investigated. 

The introductory chapter contains introduction, background, problem description, aim, 

research questions, delimitation and how this report is structured.  

 

In 1994, the Standish Group got the attention of the IT industry with a report that showed that 

one-third of all IT projects were discontinued before completion and that over half exceeded 

the original budget by 189 percent (The Standish Group, 1994). Their study was based on 

reviews of 365 US IT companies of varying sizes. In large organizations, only one-tenth of 

projects were completed on time and within budget. Only 42 percent of the originally specified 

functionality was completed in the average project (The Standish Group, 1994).  Since 1994, 

IT projects still fail in a large percent of efforts (Cobb, 2011; Giboney et al., 2011; Highsmith, 

2004; The Standish Group, 2012). Since 1996, the proportion of successful IT projects is around 

30 percent (The Standish Group, 2012). In addition, if agile methods are not followed and there 

is insistence on carrying out the original design, the system can be out of date before it is 

compiled (Highsmith, 2004; Van Vliet, 2007). Effective management of the project, without 

accommodating the inevitable changes in specification and requirements, can paradoxically 

lead to a product that does not embody the needs of the client at all. In 2010, the Standish Group 

showed for the first time that there were differences between traditional and agile methods. In 

2013, they showed that agile methods had succeeded to a greater extent (The Standish Group, 

2012). The results are shown in figure below.  

 

 

 
Figure  1. The CHAOS Manifesto, The Standish Group, 2012. 

 

According to the Chaos Report (The Standish Group, 1994), 68% of all IT projects conducted 

in the world are considered to be failures. Even the Swedish company Exido conducted a survey 

of a total of 1 840 companies, municipalities and authorities, and estimated that in Sweden, 

about 68% of IT projects were considered unsuccessful (Arstad Djurberg, 2005).  

 

In an industry that has grown twice in funding between 1990 and 2003 in the United States 

(U.S. Department of Commerce, 2003), and which continues to grow in developed countries, 

these numbers lead to concern. Although this is now a known issue in the IT industry, figures 

from Chaos Report 2010 show that failures in IT projects are still increasing in comparison with 

the 2000 Chaos Report. 
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In case of failed projects, the consequences for the supplier or the customer, due to projects, 

often result in major financial losses and a reduced production for the business due to lack of 

delivery on a promised product, or an economic loss when underestimating the cost of the 

project.  

 

A lot of discussion has been had around the project triangle (further explained in section 2.1) 

and how a balanced triangle is the source of a project’s success. In the project management 

triangle, quality of work is constrained by the projects scope, time and budget, and we have 

seen a lack of research in this area regarding how software metrics affect these constraints in 

the project triangle. Software metrics are good for lowering cost and time for a project in later 

stages since a well build system is an easy one to maintain and upgrade further with the 

customers ever-changing requirements. That’s why it is of interest to this dissertation to see if 

software metrics are used today within practitioners since there is a lack of research around this 

area.  

 

1.1 Background 

In recent years, the trend in the system development industry has gone towards increased 

flexibility and faster deliveries. In parallel, the traditional and static project methods in many 

companies have been replaced by agile methods (Abrahamsson, Conboy, & Wang, 2009). The 

agile methods aim at organizing the work iteratively and incrementally by being open to change 

and changing requirement specifications during the project (Larman & Basili, 2003). For an 

organization to survive, it is required that it can act quickly, have the potential to change at short 

notice and to be able to continuously improve. This means that factors such as flexibility, speed, 

boundlessness and knowledge will be crucial for an organization's future (Bennet & Bennet, 

2004). Agile project methods such as Scrum recommend a palette of proposals for roles, 

activities and artifacts (documents and concepts) – which in practice must continuously be 

adapted to individual projects and organizations (Beck et al., 2001; Dingsøyr, Dybå, & 

Abrahamsson, 2008).  

 

Traditional methods are based on heavy verification and validation phases, while agile methods 

integrate the realization of quality in the process. Instead of doing certain specific procedures 

(formal review, acceptance at certain ports, etc.), the contribution to quality is spread across 

multiple practices throughout the development process. Therefore, it is more difficult to identify 

which practices contribute to quality and to evaluate whether a set of practices are sufficient to 

provide the same confidence in quality achieved in traditional approaches. For this reason, it is 

necessary to understand the agile practice’s contribution to quality (Robiolo & Grane, 2014). 

Agile methods are well-established in today’s software development thanks to its benefits, such 

as flexibility and faster market time (VersionOne, 2018). This has been a reason to why 

companies from other industries such as vehicle and aerospace areas also want to take 

advantage from these benefits. The models traditionally used to be bureaucratic, rigidly 

controlled and demanded extensive documentation. Agile methods became a collective name 

for a number of methods used in software development. They all have their own characteristics 

and own communities, but what everyone has in common is that they focus on the people in the 

business, the project and the focus are in communication, coordination and collaboration 

between both internal and external employees (Cockburn, 2002). Agile methods aim to 

minimize the methods themselves and maximize collaboration (Lindvall et al., 2004). They 

contain a high level description of what to consider in a project (Senge, 2006). 
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The agile approach differs from the traditional way of working with software development 

(Gustavsson, 2016). In agile methods, a simple development process is advocated. The purpose 

is to continuously produce functional software for customers in so-called iterations, while in 

traditional methods the whole workflow is already planned, with this said the traditional 

methods do not handle changes as effective as the agile methods and do not focus on the quality 

of the product. While deliveries based on agile projects enable the customer to modify the 

requirements for the product at the various sub-deliveries (Matook & Vidgen, 2014). This is the 

reason why most companies have switched to agile methods and why agile methods are better 

than traditional methods. This has been the basis to why we have focused this dissertation on 

agile methodology.  

 

Research into IT project and the underlying factors that determine success or failure has 

increased in recent years, in part because companies spend large sums on IT projects and the 

failure rate remains distressingly high (Marnewick, Erasmus, & Joseph, 2016). On the other 

hand, software is critical for corporate effectiveness and companies’ fates may well hinge on 

how well they make use of information technology (Kurtén, 2009). 

 

1.2 Problem description  

Huge amounts of money disappear on projects that never complete a product. According to 

Statistics Sweden's report, The company's use of IT, in 2011, around 97% of Swedish 

companies used more than 10 computers. Furthermore, the Swedish business sector spent SEK 

18.4 billion on software. This gives us a perspective on the enormous business power of 

software within companies. It is becoming increasingly common for companies to use 

information systems to handle processes and trade (Centralbyrån, 2016) and this trend is 

expected to continue. The need to be able to develop new software is getting bigger and with 

the statistics presented in Chaos Report (The Standish Group, 2010), it is of great interest for 

both authorities and companies to determine which factors are behind these failures and how to 

deal with these. For decades, research has been trying to determine what factors lead to 

successful IT projects. And as we mentioned earlier, software metrics may help project teams 

with the project management triangle to stay balanced for a more successful project. However, 

there has been little to no research around this area. Therefore, we see that there are problems 

with the project management triangle that haven’t been solved yet, and would like to investigate 

if these problems can be solved with software metrics.  

 

1.3 Aim 

The background to this thesis is based largely on Chaos Report (The Standish Group, 2010), 

which at the time of writing seems to be the best (considering the quantity of collected material) 

available statistics that exist in this area. The report is often quoted by writers in the academic 

world, including von Wurtemberg and others, 2011 and Yeo, 2002. This observation has led us 

to identify a need to develop some guiding knowledge on how to conduct successful IT projects 

and to rank which factors are more important than others. Therefore, the purpose of this paper 

is to provide an overall picture of the critical success factors available for IT projects and to 

rank them according to the opinion of practitioners that are currently involved with IT projects. 

We also investigate the relevance of involving software metrics as one of the factors and how 

they can influence the project management triangle. 
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1.4 Research Questions 

Even though the agile approach has grown since the early 1990s, and the Agile Manifesto 

appeared in 2011, traditional methods are still in use. It can reasonably be argued that if agile 

methods solved all the challenges that cause projects to fail, they would be in universal use and 

all projects would be successful. This is obviously not the case.  

 

On the other hand, the fact that agile methods are replacing traditional methods is a sure sign 

that they meet needs that the traditional methods do not address. This report focuses on how the 

challenges of the agile methods influence the success or failure of a project. We want to know 

why agile projects succeed or fail – a topic that is not well-covered in the existing literature – 

and which factors industry practitioners think are critical. These desires lead to the following 

two research questions: 

 

RQ1.  What are the factors that affect an agile development project 

according to the literature and industry in general?  

 

RQ2.  Which factors do the industrial practitioners think are the most 

influential to an agile development project?  

1.5 Delimitation 

Software development is a very complex phenomenon that contains many processes, roles, 

stakeholders, and interests. There is no possibility, within the confines of this study, to identify 

all the obstacles that arise and factors that influence outcomes. Rather, we focus on an effort to 

identify, formulate, and evaluate the factors that affect project success or failure when agile 

methods are used. The theoretical background is limited to those factors. 

 

In addition, we limit our analysis to companies that provide software systems to external 

customers using agile methods.  The focus will be on the phases that affect the entire project 

lifecycle: these are requirement specifications, design, implementation, testing, and 

documentation. In addition, we attempt to map where in the life cycle the influential factors are 

located, and to assist organizations in identifying risk factors in their projects.  

 

1.6 Thesis Structure 

Chapter 1, Introduction, gives an account of how the report is structured, and defines the 

problematic area and research questions. Chapter 2, Literature Review, provides a summary of 

the literature and gives the theoretical foundation for the study. Chapter 3, Methodology, gives 

the study approach, describes the data collection, and shows how reliability, validity, and ethical 

issues were considered. Chapter 4, Findings, presents a compilation of the empirical data. 

Chapter 5, Analysis and Discussion presents the analysis of the collected data and extracts the 

results. Chapter 6, Conclusion, gives a concise conclusion and the answers to the research 

questions. 



5 

2 LITERATURE REVIEW 
In this section, important concepts are presented, with reference to the literature survey. To 

offer a better understanding of the factors that affect an agile project and why, this chapter has 

been divided into three parts. These are: project management, quality attributes, and 

influencing factors. We present step by step how a work process is developed, how to measure 

internal quality, and what factors play the largest role in a project. 

2.1 Traditional project management 

A project is defined in the Swedish Academy’s dictionary as “a planned work of a larger scale". 

In addition to that description, Lock (2007) emphasizes a feature that all projects have: they are 

a step towards the new and unknown. Each project is unique, at least in some way, even if 

projects are remarkably similar. Lock (2007) specifies four types of projects, one of which is 

the so-called “IT project”, and projects associated with management changes, which is the type 

of project this study focuses on.  

 

A key feature of the so-called IT projects and projects associated with management change, is 

that it is difficult for the client, whether external or internal, to explain exactly what is wanted 

by the conclusion of the project (Lock, 2007). Even with perfect initial specifications, a software 

upgrade or the creation of new software will usually produce unexpected problems and needs 

(Van Vliet, 2007). 

 

A common and simple approach to describe the dynamics of a project is the project triangle. 

The corners of the triangle represent time, money, and scope. The triangle illustrates the basic 

idea visually. If any of the sides of the triangle change, then the other two sides are affected. A 

change in the scope of the project demands that the time and/or the budget needs to be adjusted. 

In most projects, at least one of the corners is fixed and cannot be changed. The more corners 

are fixed, the less opportunity there is to change the project by adjusting other parameters. The 

triangle’s surface area represents the quality of the product, and this depends on the three 

parameters (Atkinson, 1999). In Figure  2, the project triangle is illustrated; software quality is 

further explained in section 2.3.  

 

 

 
Figure  2. The project triangle with the nodes time, cost and scope. 
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2.2 Agile methods, a theoretical overview 

The generally acknowledged disharmony between the actual circumstances of software 

development and plan-driven, traditional project models led to widespread debate on project 

management methods in the second half of the 1990s (Highsmith, 2004). With the agile 

manifesto, agile methods advocates sought a paradigm shift from the management mindset of 

“define, design, build to vision, explore, adapt” to create the agile paradigm (Highsmith, 2004).  

 

The agile methods can be summarized as follows: 

 
• Individuals and interactions over processes and tool 

• Working software over comprehensive documentation 

• Customer collaboration over contact negotiation 

• Responding to change over rigidly following a plan 

2.3 Quality attributes 

In this section we discuss software quality, which consists of measures of the internal and 

external aspects of the software. Quality features such as maintainability have been our focus, 

and for external quality, the focus has been on the process of product development. Metrics are 

also factors that can provide good or bad results within a project, but unlike agile factors, 

metrics are the internal factors of a project and the agile factors are the external factors of a 

project. In this section, a brief explanation of the internal attributes will be presented.  

 

2.3.1 Software Quality 

There is a wide range of perceptions about what software quality is. Some researchers believe 

that it is time to decide on models and standards for assessing software quality from the outside. 

According to Sheu (1997), from the user point of view, software quality is found in products 

that meet the end user’s requirements. A product may meet the end user’s requirements, 

however, and still be a disaster from the standpoint of system design and development, to say 

nothing of maintainability. According to Bevan (1999) meeting the customer’s requirements 

for the product is one measure of software quality. 

 

The most definitive definition for software quality comes from ISO/IEC standard 9126, which 

states that software quality consists of all the features of the product that influence its ability to 

meet expressed or implied needs. Oivo and Komi-Sirvio (2002) believe that, from this 

definition, properly understood, incorporates reliability, maintainability, and portability. The 

second part (“expressed or implied needs”) suggests that it is not possible for customer 

specifications to be complete, and that there may be non-functional attributes that are not seen 

by the customer but are essential. It is therefore important to understand that software quality 

means much more than meeting the customer’s requirements and specifications (Oivo & Komi-

Sirviö, 2002). 

 

Software quality measurements have been done since the 1960s. Originally, reviews were 

limited to the number of lines of code produced, but it was quickly realized that this was 

inadequate and informative. With larger projects, more advanced methods emerged (Albrecht 

& Gaffney, 1983). It was realized that methods should be independent of the programming 

language used (McCabe, 1976). Work in recent years has advanced the state of the art (Fenton 

& Neil, 1999). 
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2.3.2 Quality Metrics in agile software development 

Lord Kelvin, a physicist, mathematician, and engineer, famously said that, “…if you cannot 

measure it, you cannot improve it” (Kupiainen, Mäntylä, & Itkonen, 2015). Size is one measure 

of software that needs to be taken into account. While agile methods have been shown to be 

better and more flexible in production working software, their less-disciplined mode of work 

have made the use of some software metrics more difficult. According to Sagheer et. al., metrics 

are a way for a company to control and understand what is actually being done and how the 

product is performing. Just as every other aspect of software production has to adapt to agile 

methods, so does quality control (Padmini, Dilum Bandara, & Perera, 2015).  

 

A survey by Buse and Zimmerman (2012) found that a large part of development-related data 

collection and analysis is driven by quality concerns (Buse & Zimmermann, 2012; Kupiainen 

et al., 2015). Large, successful companies like Microsoft and IBM use a wide range of different 

metrics (Fenton & Neil, 1999). Metrics should be adapted to the nature of the project; using 

uninformative and/or unnecessary metrics increases costs, lowers productivity, and introduces 

uncertainty (Misra & Omorodion, 2011; Perkusich, Gorgônio, Almeida, & Perkusich, 2017). 

 

2.4 Goal, Question and Metrics 

Software metrics should be closely aligned with the goal of the project. Use of metrics is 

significantly less complicated if a definite goal is in hand. Measuring a variety of metrics 

without a particular goal in mind will cause uncertainties and confusion (Koziolek, 2008). 

 

2.4.1 Metrics 

2.4.1.1 DIT – Depth of Inheritance Tree 
Depth of Inheritance Tree (DIT) is one of the many metrics used to assess the complexity of a 

program. This is a measurement that tells the vertical dimension of the system, or whether there 

is any hierarchy at all. The larger the value, the more subclasses there are in the system, which 

means that the system can support a large number of methods and variables (Bousquet & 

Shaheen, 2008). 

 

To have a variety of dependencies in an inheritance tree is not necessarily a bad thing, if 

dependencies are created solely by inheritance, since this means that the subclasses are not 

dependent on any classes outside their own tree (Makkar, Chhabra, & Challa, 2012). A low 

value of DIT implies a poor design, while a high value indicates that the system is too complex. 

It is preferable to have a value of above 2 in the DIT from the object hierarchy top, and a value 

less than 5. 

 

2.4.1.2 LOC – Lines of Code 
This metric is one of the most commonly used. It makes it possible to gauge the size of a 

software project, and to determine how productive a project has been and how difficult it will 

be to maintain the fully developed product (Shihab, Kamei, Adams, & Hassan, 2013). 

2.4.1.3 CC – Cyclomatic Complexity 
Besides DIT, Cyclomatic Complexity is also a software metric used to analyze the complexity 

of a software. These metric measures exactly how many linearly independent paths there are in 

a program and the higher the quantitative result is, the harder it is perceived to maintain the 

system. Ideally, the goal is to have as low value as possible of this metric. On the other hand, 

the size of a software has a matter in the results because the bigger the software is the greater 

chance is to get a high value of cyclomatic complexity. However, it does not mean that it is a 
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complex system itself. Using cyclomatic complexity could be of great significance, and 

analyzing the metrics can have an impact on a project because it gives a clear picture of the 

difficulties with the software in terms of testing and maintenance (Ebert & Cain, 2016). 

 

2.4.1.4 LCOM – Lack of Cohesion of Methods 
LCOM is also a software metric used to assess the complexity of software. This measure is 

especially useful to assess the degree of cohesion between the classes in a system. This offers 

a measure of the extent to which the methods in each class are used and reused. It shows how a 

class is structured and how its instances work together. It ranges between zero and one. A higher 

number indicates that the class is poorly designed; the solution is to split the class into two or 

more new classes. The lower the number, the less complex the system and the easier it is to 

maintain (Jain & Gupta, 2015; Lakshminarayana & Newman, 1999). 

 

2.4.1.5 Class Coupling 
Software development textbooks often refer to “low coupling, high cohesion.” This is a 

principle that requires that the connection between the different modules in a system should be 

low, but, at the same time, maintain a connection between the attributes of each module. High 

coupling means components will be very dependent on each other. This is not something one 

wants, as it makes the system harder to maintain. In a well-designed system, it should be 

possible to make changes in one module that do not require many, or ideally any, changes to 

other modules (Savić, Ivanović, & Radovanović, 2017). 
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3 METHODOLOGY 

The method chapter initially presents the scientific approach and the research strategy. 

Furthermore, the interview methodology and quality criteria that the study must meet is 

described. The chapter concludes with a review of the research ethical issues, a critical review 

and evaluation of the source material.  

 

3.1 Research strategy 

There are two different methods that can be used to collect and analyze information. These are 

the quantitative methods and the qualitative method (Patel & Davidson, 2011). When possible, 

the quantitative method is used, particularly in experimental studies. The qualitative methods 

are associated with participatory observation and the use of both unstructured and semi-

structured interviews (Bryman, 2011).  

 

Figure  3 shows the methodology graphically.  

 

 

 
Figure  3. Phases involved in research 

 

We reviewed the literature to identify factors affecting success or failure, conducted empirical 

research on the development of one product and the general experience of agile methods in 

several different companies, and synthesized all the results of the efforts to identify the factors 

most critical to the success of agile software projects.  
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3.1.1 Choice of research strategy 

In this study, the abductive research approach has been selected since it enables revisiting or 

formulating new hypotheses and questions in cases where the initial hypotheses and questions 

do not raise the correct questions in relation to the empirical evidence that emerges (Alvesson 

& Sköldberg, 2017). In this study, the authors have conducted an empirical study which together 

with the theoretical framework forms the basis for the study analysis. During the course of the 

study, the interview guide has been revisited and new questions have been formulated to better 

suit the empirical evidence that emerged through the case company’s empiricism. The 

researchers of this study have been alternating empiricism according to the abductive approach. 

These are interpreted in turn, which means that theory and empirical work go hand in hand 

through the course of the dissertation. The abductive approach was used to ensure that research 

work does not relate to predetermined theories, which means that researchers can work more 

unconditionally.  

 

Qualitative and quantitative methods are both used in this study. It focuses on a particular group 

who do the work which produces the final output that is assessed for quality. The qualitative 

method is characterized by a moderate degree of formalization and a deeper understanding of 

the phenomenon that is being studied and a closer proximity to the source from which the 

information is obtained (Holme & Solvang, 1997). Patel & Davidson (2011) argue that the 

qualitative method also leaves room for more flexibility that applies to both the collection of 

information and the way in which the researcher observes the phenomenon. These arguments  

is the reason to why the qualitative method is best suited to get a deeper understanding of the 

subject and therefore answer the research questions of this study. Quantitative research 

however, is often perceived as a rational and linear process, which focuses on obtaining 

information that is analyzed, measured and compared using different analytical methods 

(Bryman, 1997; Patel & Davidson, 2011). Holme & Solvang (1997) argue that the quantitative 

method is characterized by a high degree of structuring and formalizing, and provides a fairly 

simple definition of quantitative research, meaning that quantitative research has greater 

emphasis on quantification of data collection and analysis (Bryman, 2011). The quantitative 

method was used to collect as much data samples as possible and it was used both for the 

literature review, technical analysis and the data for interviews.  

 

3.2 Technical analysis 

As noted, a technical analysis of the work process was performed. The product that was 

technically analyzed was an advanced calculation tool for complex projects. The tool consisted 

of many different pages where the user would follow every cost that a complex project has and 

everything the user did would be logged in the calculator tool, thus making it traceable for the 

different users to follow up on each other’s projects. In the tool, the user could do everything 

from making an offer, calculating the costs (both present and future costs), to presenting the 

offer and conclude an agreement with the customer.  

 

The product was a part of an agile project, using Kanban and Scrum as development methods 

during the development process. The project had a small project team consisting of a project 

manager, a software architect and two software developers. The project was under development 

one year before it got shelfed.  

 

Before the technical work of the analysis commended, a GQM model was made. This model 

embodies a goal to be achieved, and then generates questions that make it easier to achieve the 

goal and to choose the relevant metrics to be used. GQM is a forward development model that 
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helps to determine the exact goals for the software and to ensure that the metrics chosen are 

linked to those goals. The practical work can be performed on a number of different software 

packages, such as Eclipse and Visual Studio. We chose Visual Studio because it supports .Net 

and supports that programming language. In addition to Visual Basic, another tool, NDepend, 

was added to provide metrics that are not available in Visual Studio. NDepend extracted enough 

information to answer the questions posed by the GQM model.  

 

The metrics used in this dissertation are Depth of Inheritance Tree (DIT), Lines of Code (LOC), 

Cyclomatic Complexity (CC) and Class Coupling. The reason to why these specific metrics 

have been chosen is that these are metrics that are widely used to evaluate a software product’s 

quality such as Maintainability, Reliability, etc. which has been further explained in section  

2.3.1. The technical analysis for this thesis is only based on measuring the internal factors to 

get a better insight into the project’s software quality. Since the external factors cannot be 

measured with the technical analysis, literature research and interviews has been performed. 

Once analyzing both internal and external factors, one examines which of these affected the 

project more than others. 

 

3.2.1 Metrics formula 

3.2.1.1 Lines of Code 
LOC was calculated by counting all the code lines in a system, including the white/blanc lines 

between all the code. This metric showed us the size of the case company’s system (Fenton & 

Neil, 1999). 

 

3.2.1.2 Cyclomatic Complexity 
CC was calculated by this formula:  

  

 M = E – N + 2P, 

 

where M is standing for CC, E is the number of edges in a graph, N is the number of nodes in 

a graph and P stands for number of entries. This metric tells us how complex a system is, and 

with this said, it focuses for example on how many if-statements there are in the system. The 

more if-statements the more complex the system is (Frappier, Matwin, & Mili, 1994). 

 

3.2.1.3 Lack Cohesion of Methods 
LCOM is a metric that gives a result of how coherent the different methods are in each class. 

This is important to calculate to check if current methods should remain in one class or if it is 

better to create another class and divide the methods. The calculation of the measuring 

instrument was achieved by counting the methods that are coherent in each class, which means, 

the methods that refer to multiple instance variables, and then counting non-coherent methods. 

Subsequently, you subtract these two values and get a result between 0 and 1, where 0 means 

that the class has coherent methods and 1 non-coherent methods (Frappier et al., 1994). 

 

3.2.1.4 Class Coupling 
Coupling is a metric that is considered to be the most significant attribute simply because it has 

the greatest effect on design quality. This metric was measured by counting all the classes that 

are directly related to another class. The lower result it is the better because if there is a high 

dependency, it means that it’s harder to make changes in the system (Padmini et al., 2015). 
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3.2.1.5 Depth of Inheritance Tree 
DIT was achieved by counting the number of subclasses that each class has. This way, we knew 

how deep the tree is and how complex it would be to make changes. If there are too many 

subclasses, it will affect the main class but if there are too less subclasses (Frappier et al., 1994). 

 

3.3 Interviews 

The reason we selected interviews as a primary source of information is that they offer us the 

ability to capture qualitative data. Interviews were the natural choice for us because they offered 

us the opportunity to ask open questions that let the respondents speak freely and go into the 

depths of the problems in IT projects. In addition, interviews enabled us to investigate from a 

historical perspective, that is, the experience of the respondents. Furthermore, the interviews 

ensured that we received answers to the questions we had and gave us opportunity to ask the 

respondent to develop the pieces we found interesting or simply did not understand.  

 

In order to maximize the capture of useful data, the interview method that has been chosen for 

this paper is semi-structured interviews. It allows for a number of thematic questions, while 

leaving room for change of order and the shapes of the questions during the interview as well 

as being able to ask supplementary questions that are in line with the survey (Bryman, 2011). 

It is also important to let the interviewer develop his or her own ideas and views while keeping 

up with the topic that is important for the survey and can generate information and knowledge 

that helps to answer the study’s questions. A semi-structured interview guide is presented (see 

APPENDIX), which is used as a basis for all interviews. Which means that the topic was 

prepared depending on which questions we wanted answers to from the respondents. The 

interview guide for the case company included 22 questions that were intended to be divided 

into 4 different sections, Pre-phase, Start-phase, Implementation-phase and End-phase. The 

interview guide for company X and Y included 33 questions that were intended to be divided 

by each factor to give the respondent a clearer overview of the questions. Interview questions 

have been formulated based on theories and cover the influential factors to agile projects and 

its quality impact. The interview guide can be found in (see APPENDIX). Before each 

interview, the respondent has been prepared for the type of information requested, this for the 

best possible results. By sending out an email before the interview, they received the chance to 

prepare material that we could go through together.  

 

Since we did not have the opportunity to meet all the respondents personally, we had to do some 

interviews through Skype. The implementation of the interviews was as follows. We called the 

respondent and after an initial friendly chat, we asked to record the interview. The recording 

was done on a computer as well as the interview itself. The advantage of this implementation 

was that we weren’t busy taking notes, but instead both focused on the interview and asked 

questions. After the interviews, the recordings were transcribed and analyzed.  

 

The selection of interviewees did not happen randomly, but instead it happened systematically 

based on the research objectives. The selection fell on software developers, project managers 

and software architects from different companies.  The table below summarizes who, when and 

where each interview was conducted.  
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Table 1. Description of interviewees. 

 
 

3.3.1 Data collection 

Data collection for this study is done through both primary and secondary data.  

 

3.3.1.1 Primary data 
Primary data consist of all information collected specifically to achieve the objective of the current 

study (Ely, 1991). We used the qualitative method as a research strategy and primary data consists 

of information collected through semi-structured qualitative interviews using an interview guide. 

The benefits of personal interviews are that you can get complete answers, thus avoiding 

misunderstandings and being able to post follow-up and control questions. There are also 
disadvantages and risks associated with personal qualitative interviews. Interview situations require 

reflection from both interviewers and respondents and the information obtained requires time-

consuming processing and analysis (Rowley, 2012). The selection of respondents was done 

systematically, based on the purpose of the survey so that they were relevant to the research 

questions and had sufficient knowledge in the areas under investigation and can provide with 

information.  

 

3.3.1.2 Secondary data 
Secondary data consists mainly of relevant books and scientific articles relevant to the purpose and 

questions of the study and ensure a good theoretical foundation in the field of research (Runeson, 

Runeson, & Höst, 2009). The search and selection of appropriate literature was made with regard 

to general authenticity and quality aspects, source originality, research linkage to the chosen 

research area and scientific foundation. 

 

3.3.2 Choice of analysis method 

In order to utilize the empiricism and its fullness, this study has been inspired by the so-called 

grounded theory, occurring in qualitative as well as quantitative analyzes, which means that 

data is translated into key concepts as the gathering of empiricism is ongoing (Bryman & Bell, 

2017). The analysis for the method chosen, described by Strauss and Corbin (1997), means that 

respondents’ answers are interpreted, arranged and distributed in tables. Thematic analysis has 

been chosen as an analytical method for the empirically collected data, which means that the 

collected data is structured into different themes (Langemar, 2008). The answers are based on 

these keywords and concepts, as well as color markers to enable researchers to review the table 

and find interrelationships between responses and respondents (Ely, 1991). The patterns among 

the keyword are then linked to theory. During the process, the keywords, concepts and patterns 

are adjusted as new empiricism is added (Strauss & Corbin, 1997). Through the use of this 

technique, researchers can quantify the empiric data as the presence of similar response patterns 
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is visualized in the table, which makes the presentation of data understandable and interpretable 

(Bryman & Bell, 2017). 

 

3.3.3 Choice of diagram for comparison 

After sampling data from the interviews and the literature study, we chose to use a Radar Chart 

for the comparison of the two various results. We chose radar chart because it is an effective 

way of comparing and evaluating two items. The advantage of using a radar chart is the 

visualization of the method and the ease of use. 

 

3.4 Reliability and validity 

The ideas of external and internal reliability and external and internal validity were used to 

assess the quality of this study. External validity concerns the extent to which the results can be 

generalized. Internal validity means that there is a good match between the empirical data and 

the theory developed (Bryman, 2011). Both concepts were used to assess the quality of this 

study. External validity means that the survey could be repeated under the same conditions and 

yield the same result. Obviously, it is impossible to get the same answers on every 

administration, as the survey itself may change the opinions of the interviewees.  

 

External reliability was ensured by the constant use of the same interview guide, recording the 

responses, and transcribing the information so that respondents could review it, and correct any 

misperceptions or misinterpretations. Internal reliability was ensured by having both 

researchers agree on all interpretations of the empirical data.  

 

The criterion of internal validity refers to a good match between the empirical data and the 

theoretical ideas developed. The abductive research approach used herein is considered to meet 

this criterion. As the aim of this study is not to generalize but to create a deeper understanding, 

less internal reliability would not affect the quality of this study.  

 

3.5 Ethical research considerations 

Qualitative studies aim to achieve as profound knowledge as possible, but do now expose 

respondents to the risk of their personal integrity being threatened (Holme & Solvang, 1997). 

Four overall research ethical principles have been formulated by the Swedish Research Council 

to avoid or minimize these risks: the information requirements, the consent requirement, the 

confidentiality requirement and the utility requirement (Vetenskapsrådet, 2002). All 

respondents are informed at each interview opportunity of these rules to clarify that their 

privacy is protected and for them to be aware of their rights.  

 

- The information requirement means that all respondents are informed about the purpose 

of the survey.  

- The consent requirement means that respondents or participants in an investigation are 

entitled to decide on their participation.  

- The confidentiality requirement means that all information about the participation of all 

persons in a survey must be confidential and personal data shall be kept in such a way 

that unauthorized persons can’t access them.  

- The utilization requirement means that data collected on individual participants in an 

investigation may only be used for research purposes.  
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3.6 Source criticism  

Data collection for this study consisted of the literature review, the technical analysis of the 

case company software product, and the interviews. These are described in chapter 4 

FINDINGS. 
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4 FINDINGS 

In this section, we present results from the literature study, the interviews, and the technical 

analysis. The results of this study are based on nine different interviewees from three different 

companies in Sweden. The results of the technical analysis are based on a product developed 

by the case company. 

 

4.1 Process Findings 

4.1.1 Agile Processes in respective company 

Table 1, below, represents the major roles, terms, and tools that occur in the vocabulary of agile 

project. This report is based primarily on scrum and Kanban, two of the most popular agile 

methods of today. The purpose is to give the reader an insight into how the case company and 

the other two respondent companies are using agile methods. 

 
Table 2. AGILE PROCESSES IN RESPECTIVE COMPANY 

 CASE COMPANY COMPANY X COMPANY Y 

TYPE Scrum and Kanban Scrum (Scrumish)  Scrum 

SCRUM MEETING  Regular meetings with 

team stand-ups, 

retrospectives and 

grooming sessions.  

Regular meetings and 

retrospectives.  

SPRINT PLANNING 

MEETINGS 

The work to be carried 

out during the upcoming 

sprint is planned by the 

entire team.  

The work to be carried 

out during the upcoming 

sprint is planned by the 

entire team.  

The work to be carried 

out during the upcoming 

sprint is planned by the 

entire team.  

DAILY MEETINGS  Daily meetings for those 

who convert backlogs 

into increments.  

Daily meetings for those 

who convert backlogs 

into increments.  

SPRINT REVIEW 

AND 

DEMONSTRATION 

Each sprint will end 

with a sprint review 

aimed at the team, 

together with clients and 

stakeholders. 

Each sprint will end with 

a sprint review aimed at 

the team, together with 

clients and stakeholders. 

Each sprint will end with 

a sprint review aimed at 

the team, together with 

clients and stakeholders. 

PRODUCT 

BACKLOG 

List of functionalities. List of functionalities. List of functionalities. 

ROLES Product owner, Scrum 

master and development 

team. 

Product owner, Scrum 

master, development 

team and design team. 

Product owner, Scrum 

master and development 

team. 

PROCESS Work is divided into 

smaller parts and the 

team chooses when and 

how many tasks to relate 

to before each sprint. 

The work starts from the 

product backlog, then 

into a sprint backlog.  

The work starts from the 

product backlog, then 

into a sprint backlog. 

SPRINT LENGTH Three weeks Three weeks Three weeks 

OTHER Kanban board to 

visualize the following 

three categories: To do, 

Doing, and Done.  
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4.1.2 Literature study 

Table 3 shows all the literature that has been used to select the essential information for the 

several factors. Not all articles list all factors. However, all factors occur many times across 

several articles.  
Table 3. Factors found in literature. 
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4.1.3 Factors with major impacts identified in the literature study 

Table 4 presents factors found in literature that influence IT projects, what their definition is 

and how they can influence an IT project. These are the authors own interpretations of the 

literature. 

 
Table 4. Factors found in literature. 

 
 

# Factors Definition Description Reference

1
Stakeholder 
Partnership

The different actors involved in 
a project.

The relationship between the Project Manager 

and stakeholders in a partnership is crucial for 

project success. Bad relationships end with 
shelved projects and unhappy customers. 

(Allen et al., 2014; Hughes, 

Rana and Simitiras, 2017; 

Sergeevna, 2014) 

2 Lesson Learned

Project members experiences 

taken into account in future 

projects.

Lessons learned serves as a roadmap for future 

projects, by studying failures of similar projects 

from past.

(Allen et al., 2014; 

Sergeevna, 2014; Abdul-

Rahman, Mohd-Rahim & 

Chen, 2012)

3 Team Building
A process of how to work 
effectively as a team.

A team can be the success factor of a project. 

Team building helps the team to build a good 

relationship with enhanced social relations 

where clear roles are defined and team 
members can trust each other. 

(Allen et al., 2014; Linberg, 

1999; Frese & Sauter, 2014; 

Kappelman, MacKeeman & 
Zhang, 2009)

4 Project Scope

A detailed description of a 

whole  project.

The scope specifies the customer’s contractual 

expectations and can be characterized as a 

specific and exact list of deliverables required 

to successfully meet the project objectives.

(Yeo, 2002; Abbott, 2000, 

Chow & Cao, 2008; Linberg, 

1999)

5 Schedule
A time plan for the whole 
project process.

To be able to organize and analyze the projects 

schedule, every successful project need a 

schedule hierarchy where activities, 
milestones, resources etc. are planned.

(Linberg, 1999; Hughes, 

Rana & Simintiras, 2017; 
Blumen, 2016)

6 Budget

The total cost of a whole 

project.

Budget planning is a crucial factor for a 
projects success. Knowing how to properly 

allocate budget to work planned can be the 

factor between successful and failed projects.

(Charette R.N., 2005; Chow 

& Cao, 2008; Yeo, 2002)

7
Controlling and 
Monitoring

A process of tracking and 

reviewing the progress of a 
project.

Oversees all the tasks necessary to ensure that 

the approved and authorized project is within 
scope, on time, and on budget. 

(Allen et al., 2014; Hughes, 

Rana, Simintiras, 2017; 
Frese & Sauter, 2014)

8 Project Planning

A plan that consists of all the 

activities within the project.

Plan and subsequently report progress within 

the project environment. 

(Sergeevna, 2014; Blumen, 
2016; Kappelman, 

MacKeeman & Zhang, 2006)

9

Organizational 

Culture

It is the values and beliefs that 
creates the behavior of an 

organization.

Represents the collective values, beliefs and 

principles of organizational members. 

(Allen et al., 2014; Chow & 
Cao, 2008; Alami, 2016; Yeo, 

2002)

10

Project 

Management

It is a practice of planning, 

executing, and controlling etc. 

to achieve goals within a 

project.

The practice of initiating, planning, executing, 

controlling, and closing the work of a team to 

achieve specific goals and meet specific 

success criteria at the specified time. 

(Allen et al., 2014; 

Sergeevna, 2014; Blumen, 

2016; Charette R.N., 2005)

11 System Design

It is a software process where 
specific architecture, modules 

etc. are defined.

Systems design is the process of defining the 

architecture, modules, interfaces, and data for 
a system to satisfy specified requirements. 
Failing to satisfy customers’ needs can lead to 

a failed project. 

(Alami, 2016; Frese & 
Sauter, 2014; Abdul-
Rahman, Mohd-Rahim & 

Chen, 2012)

12 IT/IS Professionals

A group of 
professionals/experts working 

in a project.

To put together a group of IT/IS professionals 

requires knowing your staff and knowing what 
the project needs. Failing to do so can be the 

factor to a failed project. 

(Rost, 2004; Abbott, 2000; 
Sergeevna, 2014; Alami, 

2016)
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4.1.4 Empirical Findings 

This section presents all the findings from the interviews. This section consists of two parts. 

The first is the background information on the projects and the second presents the relevant 

factors. 

 

4.1.4.1 Part one findings 
In this first part, the results are only shown from the interviews made with the case company 

since the results from other interviews are not relevant in this case because the interesting part 

here is to see how the company worked with their project. An example of an interview question 

that was asked was: "How good relationship do you have with your stakeholders?". For each 

question, the interviewer had to rank between 1-5, where 1 is bad and 5 is great. 

 

13

Information 

Technology

It is a process where different 

type of technologies is decided 

to use in a project.

Project members often like to use new and 

immature technology, but sometimes older 

and mature technology can be the better 

choice for a successful project. 

(Abbott, 2000; Yeo, 2002; 

Frese & Sauter, 2014)

14 Users

The actors who will be using 

the software.

Failure arises when the development of a 
system happens in a vacuum where users are 

not involved. 

(Kappelman, McKeeman & 
Zhang, 2006; Rost, 2004; 

Sergeevna, 2014)

15

Corporate 

Management

It is the process of leading and 

administrating a project.

Corporate management can have a role in 

project success, by helping to allocate 

resources, administrating and directing 

projects.

(Alami, 2016; Yeo, 2002; 

Hughes, Rana & Simintiras 

2017)

16 Politics

Outsiders who have the power 

over a project’s direction.

Using influence and/or persuasion to affect the 

outcome of an event, decision, or strategic 

direction of a project.

(Blumen, 2005; Rost, 2004; 

Charette R.N, 2005)

17 Business Planning

It is a statement that describes 

how a business will achieve the 

different goals.

A formal statement of business goals, reasons 

they are attainable, and plans for reaching 

them. A poor business plan can be the down 

factor of a project. 

(Allen et al., 2014; 

Sergeevna, 2014; 

Kappelman, McKeeman & 

Zhang, 2006)

18 Requirements
It is a certain thing that is 
demanded by a customer.

Poorly interpreted requirements or often 

changed requirements can cause a project to 
fail. 

(Abbott, 2000; Linberg, 
1999; Chow & Cao, 2008)

19 Resources

It is a tool, an expert or a 

material that is used to develop 

or build a certain thing.

Failing to allocate the resources or not having 

enough resources can cause a project to fail. 

(Linberg, 1999; Alami, 2016; 

Kappelman, McKeeman & 

Zhang, 2009)

20

Large/Complex 

Projects Defines the size of a project.

When projects are large or too complex, the 

budget, large team size, strategic viewpoints, 
schedule etc. can be hard to sustain. Often, at 
least one of these factors fails to keep up and 

therefore leads to a less successful project. 

(Hughes, Rana, & Simintiras, 

2017; Freeze & Sauter, 2014; 

Charette R.N, 2005)

21 Project Process

This is a process of how a team 

works within a project and 

what kind of tools are being 

used.

The project process means a process as a 

unique action and represents the whole project 

implementation and the internal processes in 

the project. 

(Abbott, 2000; Sergeevna, 

2014; Blumen, 2016)
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Table 5. Interview result for part 1. 

 
 

4.1.4.2 Part two findings 
In this second part, the results from the interviews made with the case company are not included 

since those results are not relevant in this case because the interesting part here is to see how 

important each factor is for the other interviewees in projects. An example of an interview 

question that was asked was: “How much/often do you usually involve your stakeholders / 

clients in a project?”. If the interviewer answered: “We involve them often.” or “Very often”, 

we marked that question with an X which means that the Stakeholder Partnership – factor is 

very important. On the other hand, if the interviewer answered: “Not often at all”, “Never” or 

if there was no comment on that type of question, then we left that question blank. 
  

Developer Systems Architect Project Manager

Interview 1 Interview 2 Interview 3

Stakeholder Partnership 4 4 5

Lesson Learned 2 2 3

Team Building 2 2 3

Project Scope 4 4 4

Schedule 3 3 4

Budget 4 4 4

Controlling and Monitoring 3 3 2

Project Planning 3 2 2

Organizational Culture 4 4 5

Project Management 3 3 3

System Design 4 2 4

IT/IS Professionals 3 3 3

Information Technology 4 3 3

Users 4 5 5

Corporate Management 3 3 4
Politics 1 1 1
Business Planning 3 3 5

Requirements 4 4 4
Resources 4 4 4

Large/Complex Projects 4 3 3
Project Process 3 3 4

   
   

   
   

  F
ac

to
rs

Interview Result
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Table 6. Interview result for part 2. 

 
 

The radar chart shows a summary of both the part 1 and part 2 interviews. The blue lines and 

dots present the total validation of the factors based on the part 2 interviews. The orange line 

presents the factors that positively and negatively affected the case company’s (part 1) project. 

See Figure  4 below. 

 

 
Figure  4. Radar chart of part 1 and 2. 
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The reason why the part 1 and part 2 gave different results is because we questioned them about 

same things but in a different perspective in the interviews. With this said, part 1 was only about 

the case company’s project, for example how the relationship was between the project members 

or with the client, and what kind of tools they used during the project and if these tools were 

any good for the project. Part 2 was about all projects in general, for example “How important 

is it for you that the client is involved in a project”, or  “Is it important to have an expertise in 

a project group” etc. The radar chart shows us what the interviewees, outside the case company, 

thinks are the most important factors to focus on to be able to succeed in a project and which 

factors the interviewees in the case company focused on the most. 

 

4.2 Product Findings 

This section presents the results of the analysis of the case company’s product. The goal for the 

technical analysis was to evaluate and analyze the maintainability of the product. The product 

analyzes is a web-based system that performs calculations for complex projects. This software 

was chosen as the subject of the evaluation because it was the result of a project that met the 

criteria to be classified as less than wholly successful. The six packages shown in the different 

diagrams below cover every module of the product. 

 

4.2.1 Technical Analysis 

To analyze the product, we defined the following goals questions, and metrics (see Figure  5). 

 
Figure  5. The Goal-Question-Metric model for the technical analysis. 

 

4.2.1.1 Q1. How big is the software product?  
Figure  6 shows the number of lines of code in the software. As the table shows, package 4 

has the lowest number of lines of code and package 5 is the largest. The total lines of code 

15,019. 
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Figure  6. Lines of Code per package. 

 

4.2.1.2 Q2. Does the product have poor Cohesion? 
Figure  7 shows the cohesion for each package. The average value of cohesion is 0.61. Package 

1 was found to have better cohesion that the others, with a value of 0.41. The package with the 

poorest cohesion is package 2, with a value of 0.79. 

 

 
Figure  7. Lack of Cohesion Of Methods per package. 

 

4.2.1.3 Q3. Does the product have poor Coupling? 
Figure  8 explains the degree of coupling between different classes in each package. Package 1 

has the highest coupling between classes and package 5 has the lowest; the values are 10.33 and 

1.72, respectively. The average for all packages is 5.08. 
 



24 

 
Figure  8. Class Coupling per class for every package. 

 

4.2.1.4 Q4. How complex is the software product?  
Figure  9 and Figure  10 show how complex each package is, based on the methods and classes 

it contains. At the method level, the lowest value is 1 and the highest value is 1.92. At the class 

level, the highest value is 16.85 and the lowest value is 4. The averages for the respective levels 

are 1.24 and 10.04.  

 

 
Figure  9. Cyclomatic Complexity per method for every package. 
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Figure  10. Cyclomatic Complexity per class for every package. 

 

Figure  11 shows how high the degree of inheritance the product has. The highest value is 3 and 

the lowest value is 2. The average is 2.67. 

 

 
Figure  11. Depth of Inheritance Tree per package. 
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5 ANALYSIS AND DISCUSSION 

5.1 Process-related analysis 

In this study, the interviewees choice of development methods is evaluated from the empirical 

findings. In this section, the companies’ processes are analyzed to determine the what and why 

of the methods that the companies use, and whether they have an effect on the project’s 

outcome. 

 

5.1.1 The interviewees’ choice of development methods 

What the interviewees had in common was the notion that Scrum is a framework. Interviewees 

saw it as a framework containing various tools, rather than a well-defined method that must be 

followed to be useful (Schwaber & Sutherland, 2017). The interviewees’ opinions of various 

methods within the agile framework overlapped. We found a connection between different 

views that were developed in the interviewees’ organizations, and the kind of software they 

developed. This is explained below.  

 

The most obvious difference between the companies were that the case company used a Mix of 

Scrum and Kanban, while companies X and Y used versions of Scrum that had been modified 

for their particular circumstances. There were also differences in the methods selected based on 

the size of the project. Interviewees were strongly convinced that teams that were too small or 

too large would affect the development process negatively.  

 

Several interviewees feel that a project that has a defined problem and a predictable solution 

was suitable for the waterfall methods, whatever the virtues of an agile approach might be. 

Their concerns about agile methods as the “default” option for every project are reflected in the 

literature (Cho, 2008). Cho claims that sprint planning, review, and daily meeting can create 

situations in which there is not enough time to do the work required. Failures of communication 

in large reams can lead to several sub-teams doing the same work without seeing the 

duplication. Based on the interviews and the literature review, we believe that it is important to 

keep team size within certain limits, neither too large nor too small. Of course, for projects, 

such as a hospital electronic medical record system, that are huge, some division into separate 

teams for each module may be imperative, simply to permit communication and avoid 

duplication of work.  

 

5.2 Product-related analysis 

In this study, a specific product of the case company was analyzed, based on the results in the 

Findings section. The intent is to discover if the product is well built and whether this has any 

effect on the outcome of the project. The Visual Studio Framework and Ndepend tools were 

used to extract the data and analyze the code. Both support the .Net programming language. 

 

5.2.1 Technical Analysis 

5.2.1.1 How big is the software product? 
Measuring the number of lines of code is a key point in software analysis. This figure let’s one 

know how much code is in the system. Values like productively, effort, complexity, and such 

can be interpreted using lines of code. The produce we analyzed was built from scratch and 

consisted of 15,019 lines of code. This worked out to 83 lines of code per day per developer. 

The customer had had numerous demonstrations and was pleased with the final product. The 
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product did not require major changes. At around the 30% completion point, that final product 

was estimated to contain around 50,000 lines of code. Developers were working with that 

expectation, but found that the requirements could be met with considerably less code.  

 

5.2.1.2 How complex is the software product? 
Complexity was evaluated using two metrics: cyclomatic complexity (CC) and depth of 

inheritance tree (DIT). The class CC was 10.04. While most classes fell within the range of 4-

11, there were two classes with higher values, 12.91 and 16.85. The difference can be explained 

by the number of methods in each class. Even so, they were below 20, which indicates that 

there was no need to reconstruct them, according to the Visual Studio Framework. The higher 

values affect maintainability; even so, there was no need to revise them. 

 

For CC, the average was 1.24. The highest complexity at the method level was 1.92. These 

values indicate that no change needed to be made to the packages. This level of complexity 

indicates that the bigger parts of the software were easy to handle. For the classes with vales of 

12.91 and 16.85 can be reduced by changing the number of methods in each class. This will 

make the packages easier to maintain and test.  

 

The depth of inheritance tree (DIT) average is 2.67. According to Somerville (2000), this is a 

good number. According to him, the deeper one class in the hierarchy is, the greater the number 

of methods it will inherit. This makes it hard to predict the class’s behavior. At the same time, 

classes require some depth in order to reuse methods. A desirable value is in the range of 2-5, 

indicating that the tree is neither too deep nor too shallow, according to Somerville (2000). All 

packages were in the range of 2-3, indicating that they are not too deep and are deep enough to 

allow for the reuse of code. The result indicates commendable structural design with appropriate 

complexity.  

  

5.2.1.3 Does the product have poor cohesion? 
We found a value of 0.61 for lack of cohesion of methods, with the highest value for a package 

being 0.79. In the literature, Chiamer and Kemerer (1994) specify that the LCOM will be 

between 0 and 1, with 0 completely coherent and 1 completely non-coherent. This indicates 

that the product has fairly low cohesion. This means that there are many classes that do not 

contain methods that are not coherent. The interviewees state that there are many classes that 

are completely empty, because it was planned that they would be developed later. This makes 

the LCOM for this software misleading.  

 

5.2.1.4 Does the product have poor coupling? 
As several studies indicate, this is a good metric to understand the connection between packages 

in the system. The average class coupling for this product is 5.08, with the largest value being 

10.33. A low value indicates that the connection between classes in the system is not large. 

According to Meyer (1997), developing the cohesion between classes is an art, not a science; 

values that are too low or too high make the system hard to maintain. The Visual Studio 

framework indicates that 0-9 is good, 10-30 (on the member level) and 10-80 (on the type level) 

are acceptable, and above 40 on the member level and above 80 on the type level are the outer 

bounds of acceptability. This analysis indicates that the product has a good balance in the 

coupling of various classes and modules. It must be kept in mind tat coupling and cohesion link 

with each other, which implies that the value obtaining on class coupling can be misleading if 

the system is not fully developed.  
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5.2.1.5 Summay of the technical analysis 
The product’s internal quality looks good. Had the project continued to be developed, larger 

classes and methods could have been broken into smaller ones, which would reduce the values 

of lack of cohesion of methods and of cyclomatic complexity. With these two metrics, we can 

conclude that the product has good design and structure; it is not too complex; and should be 

easily maintainable. At the same time, if changes are needed, they can be done without affecting 

classes to any appreciable extent. At the same time, the different components are likely to be 

highly reusable.  

 

These metrics are good tools for measuring the internal quality of a product. To use them to 

their full value, however, qualitative information is also required. Out of the nine interviews 

conducted, three people regularly used these metrics. Five saw them as having potential for 

quality control in the future. One interviewee had never heard of them, but was willing to learn 

and consider their use in future projects. 

 

As mentioned earlier, metrics are the internal factor while agile factors are the external ones. 

On the other hand, both internal and external factors affect each other, which ultimately leads 

to either a successful project or a failed project. Examples of external factors that may affect 

the internal factors are Stakeholder Partnership and Requirements. These two factors go hand 

in hand, i.e. if, for example, the customer or another party requires to fulfill too many 

requirements or if the requirements are to huge, this will in turn lead to a bigger and more 

complex software. A complex software can indicate a high inheritance, too many methods or 

unnecessary methods etc. Other factors such as Lesson Learned, IT/IS Professionals and 

Resources go hand in hand, where these three can contribute a good metric result if project 

members are professional or have experience in the area of what needs to be done. By trial and 

error, project members will learn how to act in different situations to avoid complications.  

Another thing that is also important is to have an expertise in the field or project members who 

are knowledgeable in the subject. Unless this is met, it may result in a more complex product 

or larger product than it is actually expected.  

 

Schedule is also a very important external factor to be able to get a good software product. If 

time is insufficient, this can lead to two things; either the project members will not be able to 

finish the product or the product will be finished but the quality of the product will be suffering. 

This means that the developers have "put together" something the best way they know and to 

"put together" code just to complete the product can lead to poor cohesion and poor coupling 

between the different packages in the software. Another thing that can lead to poor cohesion 

and poor coupling is also Large/Complex Projects. Large projects may cause too many 

packages in the software, which means that the coupling will become too high, and in the same 

way, cohesion will also deteriorate. In these projects, there is also greater risk that the product 

becomes too complex or too large. 
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5.3 Factors 

In this section, different factors found in the literature will be used to analyze the empirical 

findings. 

 

5.3.1 Stakeholder partnership 

Identifying all stakeholders from the start of a project affects the project manager’s ability to 

interact positively with them (Charette, 2005; Yeo, 2002). The interviewees at the case 

company agree that the main advantage of this process is that it enables each project manager 

to identify the appropriate focus for each stakeholder or group of stakeholders. This is a view 

that is also shared by the interviewees of other companies and is addressed in a study by Allen 

et al., (2014). Furthermore, a study by Hughes, Rana and Simitiras (2017) shows that there is a 

correlation between the projects’ success rates and the sponsor’s skills. The reason is that the 

project’s sponsors are responsible for presenting a clear vision of the proposed change of 

organization, and it is central to the success of a project. They argue that effective and 

committed sponsorship has critical importance and a major impact on results if the CEO is not 

fully involved in the project (Hughes, Rana, & Simintiras, 2017). Therefore, the suitability and 

experience of the sponsor should be evaluated at an early stage and work to bridge the gaps 

quickly. Allen et al., (2014) also means that, just like solutions must be tailored to problems, 

conflict resolution needs to be tailored to individual stakeholders. This is a view shared by the 

interviewees, where the majority believe that the relationship between stakeholders is important 

and a major part of the success of the project.  

 

5.3.2 Lesson learned 

Taking lessons by studying old and failed projects can act as a roadmap for success, by studying 

how teams in similar situations dealt with obstacles (Alami, 2016; Chow & Cao, 2008). But 

when each project is unique, it emphasizes the benefit of incorporating lessons throughout the 

lifecycle of the project (Allen, Farmer, McRae, & Turner, 2014). This view is shared by 

Sergeevna (2014), who attaches great importance to taking lessons from projects. The 

interviewees at the case company agree that lessons are important for the result of the project, 

but at the same time mean that projects are unique and therefore, difficult to take lessons from 

old projects. This is something that is further discusses by Sergeevna (2014), who believes that 

despite the unique characteristics of the projects, their teachings are still sufficient to generalize 

(Sergeevna, 2014). Interviewee 4 thinks that lessons should be one of the project leader’s 

primary roles, namely to analyze old projects and identify risks that may occur in future 

projects. This is a view shared by three other interviewees who said that developers and other 

internal participants in the project team should focus on internal failures that may occur within 

the project group. At the same time, all interviewees though drawing lessons from old projects 

is something every individual in a project should keep in mind for future projects. The 

importance however, is clearly less critical according to the interviewees, which can depend on 

the role they have in the project team.   

 

5.3.3 Team Building 

Team building is an important part of the project team, and the creation of relationship between 

project members has been shown to have a major impact on project results, Allen et al., (2014) 

said. It is also important to work towards common goals, motivate each other, create 

commitment and collaborate in the project team (Allen et al., 2014; Linberg, 1999). This view 

is shared by other authors and interviewees too. While the case company sees at team building 
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as a must through various activities, i.e. social events, other companies that work internationally 

think that team building can be achieved through different methods and tools. However, the 

opinions are the same when it comes to team building, that relations promote the personal 

development of the members of the project and relieve the workload. The interviewees who 

work a lot with international project members mean that if you know everything about the 

individuals in the project team, it will facilitate the work process and create confidence in their 

employees as you motivate them. This means that you can manage your workflow more 

efficiently. This view is also shared by Lindberg (1998), who believes that motivation has more 

impact on productivity and quality than any other factor.   

 

5.3.4 Project Scope 

Project scope is a major concern in the literature. Many believe that the most important task of 

the project manager is to control the scope of the project (Alami, 2016; Blumen, 2016; Hughes 

et al., 2017; Yeo, 2002). One of the major reasons for project failure is that tendency for projects 

to grow without limit (Abbott, 2000). The scope should incorporate the customer’s 

requirements, mandatory data and products to be delivered, and can be characterized as a set of 

deliverables whose completion will mean that the project goals have been successfully met 

(Chow & Cao, 2008). Successful projects are those which have tools for managing this 

complexity and dividing the scope of the project into defined and manageable tasks (Allen et 

al., 2014). The majority of interviewees agreed that metastatic scope was a major cause of 

failure. Two said that the project manager should always assess requested changes against 

budget, and if the budget, in terms of time or money, cannot support them, the changes should 

be refused. This view is shared by Abbott (2000), who holds that failed project have at least 

one key factor that is off by 50 percent. Either the schedule is 50 percent too short, the budget 

is 50 percent too low, or the scope is 50 percent too large. It is the role of the project manager 

to keep this factors in balance and not accept changes that would lead to imbalance (Abbott, 

2000). 

 

5.3.5 Schedule 

The schedule was highlighted as one of the main factors for a failed project in the literature. 

The authors believe that schedules are compiled and planned at the beginning of a project, but 

are not always updated due to different reasons (Frese & Sauter, 2014; Kappelman, McKeeman, 

& Zhang, 2006). Project Managers tend to be busy dealing with problems and reorganization 

of resources, which means they do not always have time to update the data in the schedule and 

review their effects (Yeo, 2002). This is a vision shared by the interviewees who work as project 

managers, and think that it can happen that they work on multiple projects simultaneously, 

which means that the task updates on project schedule will be a task no project manager want 

to forget about. Linberg (1999) believes that when there is an estimate that the scheduling or 

schedule is unrealistic, software developers seek non-quality solutions and may not fully engage 

in the project’s objectives and scope  (Linberg, 1999). This is something that the interviewees 

have different views about, where two developers think quality is the most important factor in 

a product and should be given priority over delivering something that isn’t fully developed and 

has a low quality. An interviewee believes that schedules are not always important as some 

project managers try to micromanage the smallest thing in a project, which could do more harm 

than good, this is considered a critical factor to the team losing confidence in the project 

manager according to the literature (Rost, 2004). Common to all interviewees is that a well-

maintained and updated schedule that follows changes in the project means that you can be able 

to act on any obstacles that may occur.  
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5.3.6 Budget 

Literature regards budget as an influencing factor on project results. Although it is not a factor 

that directly leads for major failures in projects, it is a factor that affects very many (Sergeevna, 

2014). Time, resources and budget go hand in hand according to several studies (Blumen, 2016; 

Chow & Cao, 2008; Yeo, 2002). Which means, in order to succeed in a project, the distribution 

of the budget for the planned work must be done correctly (Allen et al., 2014). By allocating 

correctly, it can clarify the project goals and thus you can see what is achievable in terms of 

time, resources and budget that is set (Yeo, 2002). This is something that all interviewees have 

not been able to confirm since the majority are developer and thus are not involved in budget 

negotiations. However, the project managers inform that it is very important to have a good 

budget distribution, and further mentions that risk management must be introduced in order to 

not exceed the budget.  

 

5.3.7 Controlling and Monitoring 

The control and monitoring process keeps track of all data and measurement values necessary 

to ensure that the project is within reach, on time and on budget so that the project continues 

with minimal risk (Abdul-Rahman, Mohd-Rahim, & Chen, 2012). This process involves 

comparing current performance with planned performance and taking corrective action to 

deliver the desired result when significant differences exist. Allen et al., (2014) believes that 

this is a process that should be carried out continuously throughout the project to minimize the 

risks. The interviewees that agree are project managers who think that each project should have 

monitoring of different parts of the project so that you are in phase, in time and in relation to 

the budget. On the other hand, other interviewees who are developers do not have much 

experience in project monitoring, but refer to system control and monitoring of different 

software platforms.   

 

5.3.8 Project Planning 

Project planning is an important factor when it comes to factors that affect project performance 

(Rost, 2004). Therefore, project managers should not expect to receive all the answers all the 

time, but plan for users to change their mind and have the necessary checks in advance 

(Sergeevna, 2014). This is something that is confirmed by several interviews, as developers 

think it is important to plan foresee obstacles in advance, thus avoiding certain risks that arise 

in the projects, and not exceeding the scheduling. This is a vision shared by Blumen (2016), 

meaning that projects should pan ahead of potential barriers and that planning from start to 

finish should be below the budget. This is because the budget should not be exceeded as soon 

as a barrier appears (Blumen, 2016). Project managers, on the other hand, argue that project 

planning is one of the most important activities in a project. A poorly planned project can 

involve many risks, not just for the customer but also for the company (Alami, 2016; 

Kappelman, McKeeman, & Zhang, 2009). They argue that the project sponsors may come with 

unrealistic dates for a complete project, which could be a great risk for failure if different dates 

and milestones are not planned well.  

 

5.3.9 Organizational Culture 

The literature argues that organizational culture has a major impact on whether a project can 

succeed or not (Alami, 2016; Chow & Cao, 2008). There are factors such as positive work 

environment, leadership management and performance orientation that are addressed when 

talking about organizational culture (Allen et al., 2014). This is something that 3 interviewees 

agree with, since they work in a multicultural company and think that organizational culture 
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has a major impact on individuals in a company. This is also confirmed in the literature, stating 

that strong leadership and positive work environments lead to better commercial success, better 

customer satisfaction and greater success for companies (Yeo, 2002).  

 

5.3.10 Project Management 

Project managers have a major impact on the result of the project, which means that the majority 

of literature emphasizes the importance of project management planning. It has been identified 

as one of the most important tools because it documents the objectives and scope of projects 

(Allen et al., 2014). Furthermore, Allen et al. (2014) means that work in a team contains 

resistance to micromanagement, where the project manager’s control of the project team is 

highlighted. Controlling all aspects of the project process can lead to reduced trust among 

project members, and it may damage project management’s success (Hughes et al., 2017). 

When this happens, the communication and involvement of owners can also be suffering 

(Sergeevna, 2014). This has been confirmed by an interviewee, who believes that 

micromanagement does more harm than benefits for the projects. Furthermore, the interviewees 

argue that an experienced and skilled project manager is important for the projects, as they can 

analyze and consider various risks with the actions taken during a project. Furthermore, the 

interviewees argue that many project managers tend to look back and compare the process to 

the plan, and spend far too little time planning for what to come, such as future activities and 

risks. This leads to a project group that is not prepared for small sudden obstacles that may pop 

up (Charette, 2005). Others have also mentioned inappropriate project groups and poor 

communication as a result of inexperienced project managers.  

 

5.3.11 System Design 

In literature there are not many who address system design as something that can affect the 

results of the project, but various studies show that the system design can act as a risk 

management tool (Abdul-Rahman et al., 2012). Good system design is considered a risk-

reducing instrument, and a shaping routine to reduce project errors (Alami, 2016; Frese & 

Sauter, 2014). The interviewees have shared views on systems design, as developers and system 

architects think that system design is the core of a project. Building a good architecture and 

design from the beginning makes it easier to maintain the product later. Project managers do 

not quite agree with it, instead, they think that developers and system architects focus too much 

on quality that the user is unaware of. This means that too much focus and work capacity end 

up on the wrong parts of the project. This leads to the customer feeling that the project’s 

development is not effective.  

 

5.3.12 IT/IS professionals 

In the literature, a different factor is lifted, namely the project participants’ expertise. Rost 

(2004) argues that experts in the project team can inject “poisoned” ideas into a project – ideas 

that seem reasonable at the outset, but it will have serious consequences later with it is too late 

for corrective actions (Rost, 2004). Poisoned ideas are especially dangerous when they come 

from experienced experts in the project team, this along with a project leader whose knowledge 

of software development falls short can cause the greatest damage where a project can be 

sabotaged without the project manager being able to locate where it went wrong (Chow & Cao, 

2008). The literature also highlights how the right expertise in a project is a very important 

factor for a successful project (Abbott, 2000). This is something that the interviewees agree 

upon and believe that different companies have different strategies on how to go about ensuring 

that the project team gets the right kind of expertise and that their knowledge should 
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complement each other. Interviewee 4 gives an example of how this process is done in his 

company, saying that different developers may come to develop different implementation plans 

for a project, then jointly select what the project team thinks best fits and modifies it. It helps 

the group to achieve good architectural- and design structure, while effectively building the 

system (Yeo, 2002).  

 

5.3.13 Information Technology 

In order for projects to be successful, all involved components and parties need to work together 

in perfect harmony (Kappelman et al., 2006). Abbott (2000) believes that if one of these 

components is missing – and it does not have to be the most important or expensive – the entire 

project will be suffering (Abbott, 2000). In order to avoid missing links, project managers 

should use mature products from trusted suppliers and ensure that there is a strong knowledge 

overlap between team members. The interviewees agree with the literature and mean that in  a 

project, different choices should be made, including: the choice of choosing the techniques that 

is to be included in a project. These are strategic decisions that may affect the future of the 

project. Therefore, it is important to consider all aspects before implementing any specific 

technology (Yeo, 2002). For example, one of the interviewees brings up an example of open-

source projects, meaning that if the company would make the decision to use such a project, it 

must be borne in mind that in a couple of years, the company may be forced to further develop 

the project by itself to keep the project alive.  

 

5.3.14 Users 

Lack of user involvement has proved to be a major problem for many projects (Rost, 2004). 

The literature emphasizes the importance of management and user involvement from the 

beginning and continuously throughout the development, and thinks it is the success factor of 

a project (Frese & Sauter, 2014; Sergeevna, 2014). This requires time and effort, and when 

people in a business are occupied, it is not high on their priority list to find time for a new 

project. Therefore, senior executives need to continuously support the project to make it clear 

to the staff that it is a priority. This is something that all interviewees agree with and think that 

the involvement of the users can have a major impact on the final result and should therefore 

be involved as much as possible in a project. Furthermore, one reason for failed projects has to 

do with the end user and their needs, if a solution does not meet their needs, they will not use it 

– no matter how much work has been done to determine the result – therefore, user feedback 

should be addressed continuously during a project (Yeo, 2002). This is something that the 

literature addresses and suggests that the used feedback should be sought continuously before, 

during and after any technical project. This is done so that the project team can solve the correct 

problems while deciding the technology, tools, processes, project managers, etc.  

 

5.3.15 Corporate Management 

Literature highlights corporate management as with many other things in a business 

environment. Support from the management is crucial to the success of the projects (Sergeevna, 

2014). This is not only important at the start of a project, where the project ensures approval 

and sponsorship of companies, but also at every major stage and milestone to ensure that the 

budget and scope do not creep along the way in the completion of the project (Yeo, 2002). This 

is something that not all interviewees agree with, as some work at large companies, where 

management does not always keep track of the projects that are under development, and think 

it should not be affecting the outcome. On the other hand, a project manager thought that each 

project should have support from senior executives and thinks that this view is dependent on 
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the size of the companies. Larger companies have harder time monitoring all projects of 

different sizes and significance while smaller companies are better at monitoring and keeping 

track of all projects within the company (Abbott, 2000; Hughes et al., 2017).    

 

5.3.16 Politics 

Systems project are always subject to the whims of corporate politics. The literature highlights 

a wide range of issues that developers, focused on code, may not be aware of – the influence of 

government regulations, business partners who switch systems, and the like (Hughes et al., 

2017; Linberg, 1999). Every business faces a “make or buy” decision where software is 

involved, and such a decision is always subject to internal politics, the interviewees agreed. The 

issue with custom systems, developed in house, is always cost, speed, or both (Yeo, 2002). The 

issue with off-the-shelf systems are performance and whether business needs are actually met. 

Interviewees who are developers seemed oblivious to these factors, but project managers say 

that even if a project is appealing, other factors can affect its development. These factors include 

shifts in business strategy, system changes, and individuals in the company with political 

agendas (Blumen, 2016; Rost, 2004). These factors were confirmed by two other interviewees. 

 

5.3.17 Business planning 

The company’s overall business plans obviously influence project direction. Project goals need 

to be aligned with corporate goals (Allen et al., 2014). Those corporate goals have to be realistic 

if a project is to have a chance of actually meeting a business’s needs (Charette, 2005). If the 

target for the project is the external market, extensive market research should be conducted to 

make sure that the product will, in fact, have a market when it is finished (Allen et al., 2014; 

Sergeevna, 2014). Interviewees agree that many products that are technically excellent can fail 

because they do not fit market demands. Developers are usually not part of business planning 

and therefore should not be involved in marketing decisions. 

 

5.3.18 Requirements 

Changing software requirements is necessary evil in today’s development market where agile 

methods govern (Hughes et al., 2017). Therefore, it is important to have a fairly clear idea of 

the project’s requirements before investing a lot of time and money. Abbott (2000) argues that 

some developers find it difficult to define enough specifications in a project, leading to 

inevitable costly design settings and a final result that is too complicated (Abbott, 2000). In 

addition, he believes that changing requirements gives developers an apology for potentially 

failed project. Requirements are something that all interviewees agree and think it is a very 

important part of the project, as the entire project is based on the requirements specification. A 

proper analysis of the different requirements is important to have in order to develop the product 

according to the customer’s wishes (Blumen, 2016). Furthermore, they argue that insufficient 

requirements specification can lead to unrealistic expectations and a confused project group. 

This is partly supported by Linberg (1999) who claims that if the requirements are unrealistic, 

software developers may be discouraged and not fully involved in the project’s goals (Linberg, 

1999). This is something that few respondents have experience with mean that if a company 

doesn’t have a clear requirements specification, it can be hard to pinpoint what the specific 

demand is. Thus, making it a guessing game for the developers to come up with solutions that 

may or may not fit the customer’s needs.  
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5.3.19 Resources 

Resources are an important part of the success of the projects, and have a major impact on the 

project group’s commitment, Linberg (1999) says. When there is an idea that the project will 

not receive additional software staff or additional resources, despite the project’s need, software 

developers may lose motivation and not fully engage in the project’s goals (Sergeevna, 2014). 

Perceptions about the adequacy of resources can give the project team a psychological 

advantage through the conviction that the inherent value of the project they have undertaken. 

On the other hand, if the project team perceives an organizational reluctance to additional 

resources, it may lead to the importance of the project being questioned (Chow & Cao, 2008; 

Rost, 2004). All interviewees agree that the allocation of expertise, materials, tools, etc. is 

important because a project needs all of these components in order to be successful. Interviewee 

5 also reflects on a project that he participated in, who had to be shelved because a more 

important project needed software personnel. Therefore, he believes that a good resource 

allocation is important for successful projects.  

 

5.3.20 Large/Complex projects 

The literature explains that large and complex projects usually consist of very many modules, 

which can lead to an unstructured way of working (Kappelman et al., 2006). According to 

Hughes, Rana and Simitiras (2017), research recommends dividing larger projects, in order to 

avoid failure, to smaller, separate projects where each project has its own business plan and 

infrastructure. However, these small projects have resources requirements with defined 

dependencies, in order to compile the final results (Hughes et al., 2017). But even if you share 

a larger project in a number of smaller projects, this can lead to complications in some 

adjustments. That is to say, if the need exists for making an adjustment in a certain part of the 

system, this may affect other parts that need to be corrected, thus leading to an overrun of budget 

as well as scheduling (Chow & Cao, 2008; Frese & Sauter, 2014). Even three interviewees 

claim that large and complex projects can lead to a more unstructured way of working, 

especially when working with companies in other countries. They mean that the biggest 

problem will be to communicate effectively with each other and keep all teams within a project 

updated. Having said that, coordination becomes much more difficult when working in a larger 

project.  

 

5.3.21 Project process 

A lack of method or processes can lead a project in an unsuccessful state. Nerur et al. (2005) 

believes that successful projects results can be better secured by a formal integration 

methodology that removes the moving elements and provides a clear and structured approach 

to delivering successful results. Sergeevna (2014) agrees that the organizations can not assume 

that the choice of a suitable project management methodology or set of standards will provide 

a successful outcome. How the method and standards are applied is the key. In addition, he 

believes that tailor-made methods need to be structured to suit the size and scope of projects to 

achieve a successful outcome. All interviewees think that the use of the right method is of great 

importance to the success of the project and mean that if one does not have a well-structured 

method that fits the scope of the project, it can affect the success of the project.  
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5.4 Chapter summary 

With this analysis, we can conclude that the majority of these factors are connected, to the 

extent that a project’s results are usually unpredictable, no matter how careful the requirements 

specification and planning. Priorities in a project (further explained in section 0) can be 

visualized in the project management triangle, in which the three sides represent time, scope, 

and cost. The triangle’s surface represents quality, which can be further divided into internal 

and external.  

 

In the case of the core company project, we analyzed the product, which turned out to be very 

balanced. There were no shortcomings in scope, time, or cost, which were major. The technical 

analysis indicated that the product was one of high quality. From observations and interviews, 

it appears that there were no major shortcoming in the project’s process or management. The 

project crew consisted of a small number of members, and the main methods were Kanban and 

scrum. The chief influence, oddly, was politics. The customer company was acquired by another 

in another nation, with a change of focus to a standardized system which met the new 

company’s requirements. 

 

Conclusion that can be drawn from the technical analysis is simply this: the agile process in the 

case company did produce a software product that has high quality according to the two 

quantitative methods we employed for the technical analysis. Can we conclude from this that 

traditional, “waterfall” methods would have produced a product of equal quality? No, we 

cannot. Can we conclude from this analysis that the quality found was a result of agile methods? 

No, we cannot. Can we conclude that agile methods, employed in the case company, did, in 

fact, produce a quality product? Yes, we can. Can we conclude from the interviews that 

industrial practitioners have a positive attitude towards agile methods? Yes, we can. Given the 

state of the literature, can we regard this as a contribution towards the understanding of agile 

methods? We believe we can. 

 

The radar chart below (see Figure  12)  shows that the interviewees perceived and good or bad 

in the precut. The factor that was most detrimental was politics. This serves as a demonstration 

that a company can do everything right, and still obtain a negative result. Hence, there is always 

a threat to a project, regardless of its quality. 

 

 

 
Figure  12. The case company's observations on the factors. 
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5.5 Why are the factors important and how can they be taken into account?  

Communication seems to be a continuous problem in IT projects. Our topics “Requirements 

Specification”, “Stakeholder Partnership” and “Users” require technical knowledge from the 

client’s behalf to make the results successful. Unless the client succeeds in communicating a 

sufficiently detailed requirement specification or at all during the course of the project 

succeeding in explaining what he wants, there is a great risk of failure. All organizations that 

run or order IT development should therefore ensure that they have technically competent staff 

who can communicate the organization’s needs.  

 

Agile system development may force communication between the client and the supplier. In 

cases where agile system development is not used, testing should be done in parallel to satisfy 

the requirements that exist on the product. There is a link between agile system development 

and customer commitment.  

 

The most common topic is resources. Resources, as we found, can mean both money, 

competence, and manpower. Developers usually provide a time estimate that only covers the 

effective time they spend on the actual development. To overcome this problem and get realistic 

schedules, project managers must question developers time estimation and work with safety 

margins. All interviewees claim, not unexpectedly, that more resources provide a better result. 

Accordingly, the information we gather indicates that the more resources available, the better 

the chance that the project will be successful.  

 

The project leader’s role in IT projects pervades the key factors we found in this dissertation. 

The project manager needs to lead the project and develop a good planning for execution by 

using the project team. At the same time, the project manager needs to convey the status of 

project to the corporate management and talk with them when more resources are needed. In 

addition, the project manager needs the skills and competence to work with “Stakeholder 

Partnership” and identify which stakeholders are in a project.  

 

By communicating with stakeholders, the project manager enables the results to be improved 

and the expectations of the product become realistic. Consequently, this leads to the 

stakeholders being satisfied with the product. Furthermore, the project manager needs to be 

aware of the risks that exist when working with IT projects. Our result indicated that it is a 

success factor to have an experienced and competent project leader in an IT project.  

 

We have also seen trends that indicate that companies, in the sales process, can assign more 

resources to a project than is actually available. The result will then be a big shift in the schedule, 

the client becomes dissatisfied and the project may need to be shut down. The information we 

managed to gather about this is insufficient to allow us to draw some complete conclusions, but 

if this is correct, it is a research question that may be important to continue with or keep in mind 

when compiling statistics in this area.  
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6 CONCLUSION 

This chapter represents a conclusion based on the information in the analysis and results. With 

the assistance of that information, it answers the research questions. 

 

6.1 What are the factors that affect an agile development project according to the 

literature and industry in general?  

As was noted in the analysis, a large number of factors can affect a project. Some have been 

cited as more important than others. This are schedule, project scope, budget, and project 

management. Research says that a project has the greatest change of success if these four factors 

are managed and balanced. A company can learn a great deal by studying other companies’ 

projects and one’s own. The knowledge gained can be applied to future work. 

 

6.2 Which factors do the industrial practitioners think are the most influential to an 

agile development project? 

100% of interviewees confirmed 11 of 21 critical factors for a successful project. These are: 

 
• Stakeholder partnership 

• Project process 

• Large/Complex projects 

• Resources 

• Requirements 

• Users 

• Information Technology 

• IT/IS professionals 

• Project management 

• Project planning 

• Project scope. 

These factors interact with the other factors found in the literature in a myriad of ways. For 

example, if the project scope is ill-defined, this will lead to schedule variations and cost 

overruns. The interviewees state that, at a minimum, the 11 factors they identified must be 

considered if a project is to have a reasonable chance of success. 

 

6.3 Summing-up research questions 

With the interviews, we identified a number of factors that were prominent in the literature, but 

are considered less critical by all the interviewees. They focused particularly on stakeholders 

and requirements. It is stakeholders who create the requirements, and these in turn determine 

whether the stakeholders are satisfied with the products or not. They also felt that it was more 

important to deliver a product with good quality rather than deliver on time, regardless of the 

quality. Here, we see that the interviewees do not agree with the literature regarding how 

important the schedule is, since they think of changes that are being done to the requirements 

are meant to lead to changes in the schedule too. But we think that this is where the customer 

and the development team do not come along. A customer should be informed or the team 

should accept the changes only if they can still deliver within schedule. We also think that using 

software metrics can lead to a better structured system which can handle changes in a better and 

time efficient way, which may lead to projects being in budget and in time with the desired 

quality. 
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 They also repeatedly identified 9 of the 21 factors, besides project management and project 

scope, as critical. As we can see from the radar map, they put more emphasis on some factors 

rathe than others. For the case company project that we analyzed, stakeholder partnership and 

budget had not negative impact; in fact, the participants thought that these went very well. 

Project management and project scope, were, however, somewhat negative factors and made 

the project go less well. They attributed these flaws to an initial phase of indecision on the part 

of the stakeholders, which in turn led to unclear requirements and instruction. We can safely 

add these factors – indecision and ambiguity in requirements --- as factors that need to be 

considered for future projects. Regarding the software metrics, we hope to see more studies 

comparing projects that use software metrics with projects that do not, and study differences in 

behavior and in the project management triangle to see if it has what we think effects the balance 

in a positive way, in which both the customer and the project team are agreed upon. 

7 FUTURE WORK 

This section presents ideas for new research, which is nevertheless within the confines of this 

study. We identified three other interesting research areas which are listed below. 

 

7.1.1 Choice of method 

This study focuses on agile projects in concept, and an empirical investigation of the methods, 

regardless of their conceptual foundation, that companies actually use. All interviewees were 

enthusiastic about agile methods and supportive of their use. The literature, in contrast, is, in 

fact, rather sparse on the downsides of agile methods. It would therefore be highly interesting 

to do a study focused on the negative aspects. While the literature mentions some problems 

with agile methods, this is largely an unexplored are.  

 

7.1.2 Factors 

Another aspect of this study was the various factors that are critical to project success. Knowing 

which factors are critical is highly dependent on the role of the evaluator --- project 

management, customer, developer, stakeholder. WE have tried to integrate these perspectives 

in our analysis. These roles were well covered in our choice of interviewees. Another question 

of high interest is this: how do those roles view the positive and negative factors in agile 

projects? Does the role heavily influence the assessment? 

 

7.1.3 Customers 

Another potentially rewarding study would focus on these issues exclusively from the customer 

perspective. Much of the literature reflects only the corporate point of view. Of course, the 

customer might now know or case which methods were used in the project, but, with that 

information in hand, we can assess the impact on the customer’s evaluation of the product.  

  



40 

8 REFERENCES 

Abbott, B. (2000). Software failure can lead to financial catastrophe, 22(40), 54. 

Abdul-Rahman, H., Mohd-Rahim, F. A., & Chen, W. (2012). Reducing failures in software 

development projects: effectiveness of risk mitigation strategies. Journal of Risk Research, 15(4), 

417–433. 

Abrahamsson, P., Conboy, K., & Wang, X. (2009). “Lots done, more to do”: the current state of agile 

systems development research. European Journal of Information Systems, 18, 281–284. 

Alami, A. (2016). Why Do Information Technology Projects Fail? Procedia Computer Science, 100, 

62–71. 

Albrecht, A. J., & Gaffney, J. E. (1983). Software Function, Source Lines of Code, and Development 

Effort Prediction: A Software Science Validation. IEEE Transactions on Software Engineering, 

SE-9(6), 639–648. 

Allen, M., Farmer, C., McRae, A., & Turner, C. (2014). A Framework for Project Success. Journal of 

Information Technology and Economic Development., 5(2), 1–17. 

Alvesson, M., & Sköldberg, K. (2017). Tolkning och reflektion. Vetenskapsfilosofi och kvalitatitv 
metod. (3rd ed.). Studentlitteratur AB. 

Atkinson, R. (1999). Project management: cost, time and quality, two best guesses and a phenomenon, 

its time to accept other success criteria. International Journal of Project Management, 17(6), 

337–342. 

Beck, K., Beedle, M., Bennekum, A. Van, Cockburn, A., Cunningham, W., Flower, M., … Thomas, 

D. (2001). Manifesto for agile software development. 

Bennet, A., & Bennet, D. (2004). Organizational survival in the new world : the intelligent complex 
adaptive system. Butterworth-Heinemann. 

Blumen, R. (2016). Jürgen Laartz and Alexander Budzier on Why Large IT Projects Fail. IEEE 
Software, 33(4), 117–120. 

Bousquet, L. du, & Shaheen, M. R. (2008). Relation between Depth of Inheritance Tree and Number 

of Methods to Test. In 2008 International Conference on Software Testing, Verification, and 
Validation (pp. 161–170). IEEE. 

Bryman, A. (1997). Kvantitet och kvalitet i samhällsvetenskaplig forskning (1st ed.). Studentlitteratur 

AB. 

Bryman, A. (2011). Samhällsvetenskapliga metoder (2nd ed.). Liber. 

Buse, R. P. L., & Zimmermann, T. (2012). Information Needs for Software Development Analytics. 

IEEE Press Piscataway, 987–996. 

Centralbyrån, S. (2016). Företagens användning av IT 2016. Retrieved from 

https://www.iis.se/docs/Foretagens_anvandning_av_IT_2016.pdf 

Charette, R. N. (2005). Why software fails [software failure. IEEE Spectrum, 42(9), 42–49. 

Cho, J. (2008). ISSUES AND CHALLENGES OF AGILE SOFTWARE DEVELOPMENT WITH 

SCRUM. IEEE, (2). 

Chow, T., & Cao, D.-B. (2008). A survey study of critical success factors in agile software projects. 

Journal of Systems and Software, 81(6), 961–971. 

Cobb, C. G. (2011). Making sense of agile project management: balancing control and agility. Wiley. 

Cockburn, A. (2002). Agile software development. Addison-Wesley. 

Dingsøyr, T., Dybå, T., & Abrahamsson, P. (2008). A Preliminary Roadmap for Empirical Research 

on Agile Software Development. In Agile 2008 Conference (pp. 83–94). IEEE. 

Ebert, C., & Cain, J. (2016). Cyclomatic Complexity. IEEE Software, 33(6), 27–29. 

Ely, M. (1991). Doing qualitative research : circles within circles. Falmer Press. 

Fenton, N. E., & Neil, M. (1999). Software metrics: successes, failures and new directions. The 
Journal of Systems and Software, 47, 149–157. 

Frappier, M., Matwin, S., & Mili, A. (1994). Software Metrics for Predicting Maintainability Software 

Metrics Study: Technical Memorandum 2. 

Frese, R., & Sauter, V. (2014). Improving your odds for software project success. IEEE Engineering 

Management Review, 42(4), 125–131. 

Giboney, J. S., Barlow, J. B., Keith, M. J., Wilson, D. W., Schuetzler, R. M., Lowry, P. B., & Vance, 

A. (2011). Overview and Guidance on Agile Development in Large Organizations Overview and 



41 

Guidance on Agile Development in Large Organizations Overview and Guidance on Agile 

Development in Large Organizations, 29(2), 25–44. 

Gustavsson, T. (2016). Agil projektledning. Sanoma utbildning. 

Highsmith, J. (2004). Agile Project Management: Creating Innovative Products - Jim Highsmith - 

Google Böcker (2nd ed.). Boston: Addison-Wesley Professional. 

Holme, I. M., & Solvang, B. K. (1997). Forskningsmetodik : Om Kvalitativa Och Kvantitativa 

Metoder (2nd ed.). Studentlitteratur AB. 

Hughes, D. L., Rana, N. P., & Simintiras, A. C. (2017). The changing landscape of IS project failure: 

an examination of the key factors. Journal of Enterprise Information Management, 30(1), 142–

165. 

Jain, V., & Gupta, A. (2015). Lack of Conceptual Cohesion of Methods. In Proceedings of the 8th 

India Software Engineering Conference on XXX - ISEC ’15 (pp. 110–119). New York, New 

York, USA: ACM Press. 

Kappelman, L. A., McKeeman, R., & Zhang, L. (2006). Early Warning Signs of it Project Failure: The 
Dominant Dozen. Information Systems Management, 23(4), 31–36. 

Kappelman, L. A., McKeeman, R., & Zhang, L. (2009). Early Warning Signs of IT Project Failure: 

The Dangerous Dozen. EDPACS, 40(6), 17–25. 
Koziolek, H. (2008). Goal, Question, Metric. In Dependability Metrics (pp. 39–42). Berlin, 

Heidelberg: Springer Berlin Heidelberg. 

Kupiainen, E., Mäntylä, M. V., & Itkonen, J. (2015). Using metrics in Agile and Lean Software 

Development – A systematic literature review of industrial studies. Information and Software 

Technology, 62, 143–163. 

Kurtén, R. (2009). IT-styrning: vad ledning och styrelse behöver känna till om informationsteknologi 

(1st ed.). Uppsala: Liber. 

Lakshminarayana, A., & Newman, T. S. (1999). Principal Component Analysis of Lack of Cohesion in 

Methods (LCOM) metrics. Huntsville. 

Larman, C., & Basili, V. R. (2003). Iterative and Incremental Development: A Brief History. IEEE 

Computer Society, 36(6), 47–56. 

Linberg, K. R. (1999). Software developer perceptions about software project failure: a case study. 

Journal of Systems and Software, 49(2–3), 177–192. 

Lindvall, M., Muthig, D., Dagnino, A., Wallin, C., Stupperich, M., Kiefer, D., … Kahkonen, T. 

(2004). Agile software development in large organizations. Computer, 37(12), 26–34. 

Lock, D. (2007). Project Management (9th ed.). Burlington: Gower Publishing. 

Makkar, G., Chhabra, J. K., & Challa, R. K. (2012). Object oriented inheritance metric-reusability 

perspective. In 2012 International Conference on Computing, Electronics and Electrical 

Technologies (ICCEET) (pp. 852–859). IEEE. 

Marnewick, C., Erasmus, W., & Joseph, N. (2016). INFORMATION TECHNOLOGY PROJECT 

MANAGER’S COMPETENCIES: AN ANALYSIS OF PERFORMANCE AND PERSONAL 

COMPETENCIES. AOSIS. 

Matook, S., & Vidgen, R. (2014). Harmonizing Critical Success Factors in Agile ISD Projects. AMCIS 

2014: 20th Americas Conference on Information Systems, 10. 
McCabe, T. J. (1976). A Complexity Measure. IEEE Transactions on Software Engineering, SE-2(4), 

308–320. 

Misra, S., & Omorodion, M. (2011). Survey on agile metrics and their inter-relationship with other 

traditional development metrics. ACM SIGSOFT Software Engineering Notes, 36(6), 1. 
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9 APPENDIX 

9.1 Interview guide – case company 

9.1.1 Pre Phase 

1. How do you prepare for a new project? 

2. Did you get clear instructions for the project?  

3. Did you know which developers the group would consist of before you started the project?  

4. How good is the group’s knowledge of agile development methods?  

5. What was your role in the project? 

9.1.2 Start Phase 

6. How did you go from requirements to backlog? Did you have a backlog?  

7. How did the distribution of work look during the project?  

8. Did you think there were clear specifications on the system that was going to be developed? 

(requirements)  

9.1.3 Implementation Phase 

9. Did you follow the predetermined working methods? If you had anything predetermined.  

10. Describe the preparations for your demos.  

11. Did you experience time pressure during the project?  

12. Was the project plan/schedule followed?  

13. Did you have retrospective meetings? How often?  

14. Did you use Burn Down Chart? How often was iteration’s burn down chart updated?  

15. Were tests performed? What kinds of tests? How often were these tests done?  

9.1.4 End Phase 

16. Was there any major problems that you encountered during the course of the project? What did 

it depend on and how did you do to solve these problems? 

17. Did all of their roles in the project team follow? 

18. How did you quality assure the product? 

19. Tell us what you are pleased / dissatisfied with the current product. If unhappy, why was nothing 

done? What could you have done better? 

20. Tell me something you're pleased / dissatisfied with the current process. If unhappy, why was 

nothing done? What could you have done better?  

 

9.2 Interview guide – validating factors 

Stakeholder Partnership  
1. How much/often do you usually involve your stakeholders / clients in a project?  

2. How do you manage to achieve stakeholders' expectations beyond the customer? (Sponsor / 

control group)  

3. Has it ever come to light that one of the stakeholders is dissatisfied or no longer interested in a 

project under development? If yes, how did you solve this problem and convinced the 

stakeholder that it is worth continuing with the project? 

 

Lesson Learned  
4. Have you ever worked in a project where it has gone less well, in other words have you worked 

in a project that has failed? If yes, what was your lesson from that project?  

5. Have you, together with other employees (or only you), studied old failed projects and then tried 

to avoid the different factors in the next project? 



2 

Team Building  
6. How do you build and manage an effective team / project team? (I.e. trust between all project 

members, commitment, communication, responsibility, etc.)  

7. How do you create a workplace so that all employees feel comfortable?  

8. What are the characteristics of a high-performance project group at the workplace?  

 

Project Scope  
9. An important point in a project is that all members understand the scope of the project in a very 

detailed way. How would you define a successful process for this?  

10. Which tool do you think is best to use so that everyone can understand the work in a detailed 

way? For example, WBS or maybe Activity List etc. 

 

Schedule  
11. How do you schedule a project? In the form of various activities, who works with what, 

milestones, etc. (The project as a whole)  

12. How do you handle the time pressure (if it occurs)? 

 

Budget  
13. How do you set up a budget? What points do you think are important to highlight before you 

set a budget for the project?  

14. How do you make sure you do not exceed your budget? 

 

Controlling & Monitoring  
15. What information do you usually monitor and measure to ensure that the project is within reach, 

in phase and within budget? 

 

Project Planning  
16. What assumptions are made for a project? Are there any recurring risks that you prepare for?  

17. What strategies do you use to handle risks? 

 

Organizational culture  
18. Do you think that the mindset of the individuals within a project group affects the outcome of a 

project? 

19. Do you think that the organizational culture has any effect on the mind-set of the individuals in 

a project group? 

 

Project Management  
20. How does the experience of a project manager effect the outcome of the project?  

21. How does the project manager mediate the project management to the team? <- JIRA 

 

System Design  
22. How important is system design for a successful project? (architecture, modules, technical 

interface etc?). 

 

IT / IS Professionals  
23. Do you have any strategies on how to form a team of different experts?  

 

Information Technology  
24. How important is it that old technology is used in a project?  

25. Can immature technology, such as machine learning (technology that is not fully developed) 

etc., have negative effect on the outcome of a project?  
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Users  
26. Does the person, that will be using the product or service that is under development, have 

significant influence on whether a project can succeed or fail? 

 

Corporate Management  
27. How much impact does management of the company and the administration have on a project?  

 

Politics  
28. Has influence and / or persuasion, from stakeholders, an impact on the strategic direction of the 

project? 

 

Business Planning  
29. Do you have any experience of the company’s business goals and plans to achieve different 

goals being a factor as to whether a project succeeds or fails?  

30. If no, do you think that it has any effect on the outcome of a project?  

 

Requirements  
31. How do you usually ensure your requirements?  

32. Do you use different tests when working in projects, ie. how do you test to ensure that you 

implemented the requirements based on customers exact request? If yes, what kinds of tests? 

 

Resources  
33. A lack of resources, such as expertise / material / tools, can indicate that a project will no longer 

be developed. Do you think resources in general are an important factor for successful projects? 

 

Large / Complex Projects  
34. Do you have any experience of working in complex / big projects? If yes, what are the pros and 

cons (compared to a smaller project)?  

35. Do you think there is a difference in working in larger and smaller projects? Does it affect the 

outcome of the respective project? 

 

Project Process  
36. Which / what method / s do you think is the most successful one for a project (based on your 

own experience)?  

37. Can inappropriate working methods affect the work of a project in a negative way? So much 

that it can lead to a failed project?  

38. How do you measure / evaluate the success of a project?  

 

Product Quality 
39. Do you monitor any software metrics? 

40. Do you think it’s good to use different metrics to analyze the internal quality? 

41. What metrics do you use? 

42. Do you think the quality testing has affected the time and the budget?  

43. Are there any other tools except from the tool that you use?  
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