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Abstract 
 

Background 

There is a need to gain an increased understanding of the factors that affect the decision-

making process for choosing software contract types. Initially, the thesis set out to identify the 

underlying reasons for why customers tend to favour fixed-price, fixed-scope contracts. 

However, looking further into this matter it became natural to expand the research focus. 

Instead of solely addressing the reasons for why fixed-price, fixed-scope contracts remain 

popular - despite the increasing popularity of agile methodologies - the actual implications of 

contract type choices proved more interesting.  

 

Aim 

The aim (and structure) of this thesis is two-pronged, mainly as a result of the readjusted 

focus as described above. Going from a somewhat narrow problem formulation (i.e. the why’s 

for choosing fixed-price, fixed-scope contracts), to a more general one (i.e. the why’s for 

choosing any contract type), gives rise to two clear areas of focus. Namely understanding and 

improving the decision-making process for choosing software contract types. Firstly, the 

thesis sets out to identify the various factors that affect the choice of contract type, as well as 

the implications of making inadequate choices. Secondly, the thesis advocates for a thorough 

application of complexity analysis of the envisioned software product as a basis for deciding 

on a specific contract type. Arguably this will improve the overall decision-making process by 

increasing the likelihood of contract and process suitability with regards to the product.  

 

Method 

For the purpose of answering the research questions formulated in this thesis (presented in 

Chapter 1 Introduction), the initial research was conducted through a qualitative case study. 

The case study looked into the context of a large Norwegian software provider and an 

ongoing project conducted for the governmental sector. The data collected initially came from 

observations and interviews. However, as research progressed, it became natural to conduct 

an additional literature review of existing research publications. This proved highly valuable 

for gaining further insights on the readjusted scope. Data analysis was conducted using 

principles from Grounded Theory, such as the application of coding. 
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Results 

The preliminary analysis identified several reasons for why customers tend to favour fixed-

price, fixed-scope contracts. However, the main reason was very clearly attributed to the lack 

of trust between parties. Arguably, since customers were found to not fully trust the provider, 

opting for a plan-driven contract was their way of attempting to gain control over the 

development process. Simultaneously however, software providers have become prominent 

advocates for agile software development. As a consequence, the process for choosing a 

software contract type may be inadequate, and ultimately complicates the development 

process.  

 

Conclusion 

The choice of software development contract type is often rooted in process-aspects, rather 

than product-aspects. In essence, the customer’s desire to define the ways in which to work 

(process) outweighs the desire to define the software to be developed (product). This is 

unfortunate, as scholars stress that the nature of the product hugely affects the efficiency and 

suitability of the chosen development process. By implication, the complexity of the product 

should undeniably affect the choice of contract type. Therefore, the suggestion is to consider 

complexity theory and analysis, particularly the Cynefin framework, in relation to the 

envisioned software product prior to deciding on a specific contract type.   
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1 Introduction 
 

“Technology has advanced more in the last thirty years than in the previous thousand. The 

exceptional increase in advancement will only continue.” 

- Niels Bohr.  

 

The emergence of information and communications technology (ICT) has seen an undeniably 

rapid growth throughout the most recent decades. Ever since the early days of developing 

computer software (during the middle of the 1900s), IT systems have made their way into 

most aspects of everyday life. In modern societies, information and communications 

technologies have simply become ubiquitous artefacts. That is, people are constantly being 

subjected to interaction with computers and systems (Duque et al., 2007).  

This advancement, in turn, is what led to the emergence of software development as a 

professional discipline. Software development encompasses all activities involved in the life-

cycle from the conception of an idea, and into the realisation of a finished software product 

(Sommerville, 2011). Undoubtedly so, software development has become big business. 

Numerous organisations, both within the public and the private spheres, now offer a myriad of 

software development services. Stakeholders on their part, annually invest significant 

amounts of money into the discipline (Jørgensen, 2016; Moustafa, 2017).  

As is the case with any larger resource or service purchases, software development must make 

use of contracts to manage and govern the work effort (Bird and Bird, 2010; Jørgensen, 2016; 

Moustafa, 2017, Ernst & Young, 2018). In light of the evolution of software development 

approaches (methodologies and process models), the form of software development contracts 

has also changed significantly throughout the years (Bird and Bird, 2010; Jørgensen, 2016; 

Moustafa, 2017; Hagen, 2017, Ernst & Young, 2018). In essence, there are various ways to 

develop software systems, and in turn, there are various contract types that ultimately dictate 

these ways of working (Bird and Bird, 2010; Moustafa, 2017; Hagen, 2017, Ernst & Young, 

2018). 
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1.1 Motivation 
There exists a significant amount of research highlighting both the benefits and disadvantages 

of adhering to various software development process models (Boehm, 1998; Beck et al., 

2001; Sommerville, 2011). In simplified terms, all process models aim to address the same 

underlying question; what is the optimal approach to software development? Some 

researchers suggest that following the traditional plan-driven approaches in software 

development grants a greater degree of predictability and security to the development process 

(Boehm, 1998; Sommerville, 2011). Proponents of plan-driven development highlight 

proposed benefits such as facilitated team coordination, planning, and predictability (Boehm, 

1998; Sommerville, 2011).  

On the opposite side of the scale, a significant number of researchers and practitioners have 

become prominent advocates for agile methodologies and frameworks (Beck et al., 2001; 

Sommerville, 2011). Herein, the arguments highlight claimed advantages such as increased 

communication between the customer and the provider, as well as the flexible nature enabled 

by working agile (Beck et al., 2001; Sommerville, 2011). Most prominently, the ability to 

adapt to (unavoidable) changes is arguably what makes agile methodologies best suited for 

software development (Beck et al., 2001; Sommerville, 2011).  

To reiterate, there exists an extensive amount of research assessing the various process 

models, whether plan-driven or agile. At the same time however, there remains a significant 

gap in research addressing the relationship between the choice of software development 

contract types, and how this ultimately affects the choice of process model (Jørgensen et al., 

2017). As mentioned, most of the existing research focuses on one process over another. In 

brief terms, there is often a clear attempt to convert the audience, through presenting claimed 

advantages of a specific process model or methodology. Yet, the lack of focus on contract-in-

relation-to-process proves problematic for several reasons.  

Firstly, software systems may take virtually any shape and form imaginable, and therefore 

cannot automatically be regarded as comparable entities. By example, there is little that 

connects the development of a basic arithmetic calculator, to more complex systems such as 

for balancing the power grid or managing individual health records. As such, the choice of 

software development contract type (and by implication process model) is dependent on more 

than just the claimed “best way of working”.  
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Secondly, studies show that the majority of software development projects are conducted on a 

fixed-price, fixed-scope contract basis (Jørgensen, 2016; Moustafa, 2017). All this despite the 

increasing eagerness amongst practitioners to adhere to agile methodologies and applying 

lean thinking (Jørgensen et al., 2017; Moustafa, 2017). And still despite the fact that, 

according to established research, the development process of most software systems could 

benefit from a greater degree of agility due to their increasingly complex nature (Dijkstra, 

1972: 860-861). Giving the customer the benefit of the doubt, this discrepancy arguably gives 

rise to two main assumptions. Either; the customer does not fully understand the complexity 

of the envisioned software product. That is, they inadequately assess its characteristics, and in 

turn apply faulty process model theory. Or; the customer simply fails to acknowledge the 

linkage between contract type and development process.  

Irrespective, there is an evident lack of adequately considering the product (and its 

characteristics) prior to deciding on the suitable software development contract type (and 

process model). Hence, the motivation for this thesis is to contribute to a research field that 

has been lacking attention, but at the same time encompasses very realistic scenarios for 

actual software development projects in the governmental sector.  

1.2 Positioning the Thesis 
The following paper is an extension of the research conducted by Roza Moustafa in the 

master thesis “Challenges in Software Development with Fixed-Price, Fixed-Scope Contracts 

in Large Agile Projects” (Moustafa, 2017). Herein, Moustafa examines a real-life context 

through a case study. More specifically, Moustafa examines a case wherein a large, private 

software provider in Norway has been hired to develop and administrative system for the 

educational sector (Moustafa, 2017).  The same case – parties, company, setting – has served 

as the basis for this thesis.  

In her work, Moustafa predominantly addresses the challenges of agile software development 

under fixed-price, fixed-scope contracts (Moustafa, 2017). As the main point of focus, 

Moustafa studies the relationship between the customer and the provider (Moustafa, 2017). 

This thesis however, seeks to present a somewhat different point of view. The initial aim of 

this thesis was, like that of Moustafa (2017), to understand the underlying reasons for why 

customers tend to favour fixed-price, fixed-scope contracts, despite the growing popularity of 

agile methodologies (Beck et al., 2001, Jørgensen et al., 2017). Consequently, the paper 
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examines a more generic question, namely the factors that affect the choice of any software 

development contract type. In light of those findings, the thesis seeks to address the 

implications of said choice (i.e. the what-ifs of choosing the wrong type). Lastly, the thesis 

sets out to provide a series of strategies to improve the decision-making process. As such, it 

postulates the importance of complexity analysis of the envisioned software product, and why 

it should play an integral part when it comes to deciding the contract type. 

1.3 Problem Formulation 
As previously mentioned, there has been a tendency for customers to favour fixed-price, 

fixed-scope contracts for software development projects (Bird and Bird, 2010; Jørgensen, 

2015; Moustafa, 2017; and Hagen, 2017 amongst others). This is predominantly true for 

projects conducted for and within the governmental sector, and Norway in particular 

(Jørgensen, 2015; Moustafa, 2017). At the same time, the industry has increasingly grown to 

favour agile approaches the past decades (Bird and Bird, 2010).  

 

Figure 1.3-1 Emergence and evolution of the problem formulation. 

In order to understand how the problem formulation evolved, a brief overview of the entire 

research and writing process must be considered. This aspect is illustrated above, in Figure 

1.3-1 Emergence and evolution of the problem formulation. Prior to conducting any 

significant research for this project, the aim of this thesis was simply to understand the 

underlying reasons for why customers tend to favour fixed-price, fixed-scope software 

development contracts (Jørgensen et al., 2017). However, as the research endeavours 

progressed, the answer to this question appeared rather primitive and simplistic. At the same 

time, the choice of contract type seemed to significantly affect numerous aspects of the 



5 
 

resulting software development process (and ultimately the product itself). In brief terms, the 

research focus had to be readjusted to account for the widened scope. As a result, the added 

focus became to address the main implications and challenges arising in the event of choosing 

an unsuitable type of contract (second research question). With these considerations in mind, 

the thesis lastly seeks to present a series of mechanisms for complexity analysis, so as to 

improve the decision-making process when it comes to choosing software development 

contract types (third research question). In essence, this thesis seeks to examine the following 

research questions:  

Research Question 1 (RQ1) 

What are the reasons for customers favouring fixed-price, fixed-scope contracts in 

software development projects?  

Research Question 2 (RQ2) 

What are the consequences of choosing an unsuitable type of software development 

contract for a given project?  

Research Question 3 (RQ3)  

How can complexity analysis of the envisioned product improve the decision-making 

process of deciding on a software development contract type?  

The first research question is answered in Part 1: Understanding the Decision-Making 

Process for Choosing Software Development Contracts of this thesis. The third research 

question is answered in Part 2: Improving the Decision-Making Process for Choosing 

Software Development Contract Types of this thesis. The second research question however, 

addressing the implications of unsuitable choices of contract types, serves to bridge the gap 

between the first and the third research question, and hence also Part 1 and Part 2 of this 

paper. In brief terms, the overall concerns for the following thesis are:  

• What influences the choice of software development contract type? 

• What happens if the choice is “wrong”? 

• What can be done to improve this decision-making process? 
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1.4 Structure 
The remainder of this thesis adheres to the following structure:  

Chapter 2: Presentation of Case Study Context 

The second chapter gives an overview of the specific case studied for this research. The 

chapter starts by introducing the key elements present in the case study; the software product, 

the customer, the bidding process, and the contract. Furthermore, it presents the project 

timeline by elaborating on the main events that define the case in question.  

Chapter 3: Research Methods 

The third chapter covers academic research principles, and the approach adopted in this paper. 

It presents the research paradigm, methodology, and methods chosen for this thesis. 

Furthermore, it is then accompanied by a justification for the methods applied. The chapter 

also explains the various methods of data collection and analysis employed throughout the 

research, with emphasis on elements from Grounded Theory.  

Chapter 4: Theoretical Background 

The fourth chapter provides the theoretical background from which this thesis was produced. 

It starts by presenting the concept of software development models and elaborates on the two 

most common approaches: Traditional plan-driven development and agile development. This 

section is accompanied by an overview comparing the two approaches. The following 

subchapters introduce the concept and characteristic of software development contracts, as 

well as an elaboration of the most common types of IT contracts in Norway.  

Part 1: Understanding the Decision-Making Process for Choosing Software 

Development Contracts 

Chapter 5: Expert Opinions 

The fifth chapter presents the opinions of various parties and stakeholders associated with the 

studied case. These individuals represent the private sphere (i.e. the provider), the public 

sphere (i.e. the customer), as well as an independent expert on IT contracts and software 

development. The section predominantly seeks to examine the first research question, through 

dialogue with relevant parties. 
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Chapter 6: Results 

The sixth chapter presents the various results obtained from the data collected and its analysis. 

In essence, the chapter seeks to answer the first research question, “What are the reasons for 

customers favouring fixed-price, fixed-scope contracts in software development projects?”.  

Chapter 7: The Need for Improvement 

The final chapter in Part 1: Understanding the Decision-Making Process for Choosing 

Software Development Contracts elaborates on the results from the previous chapter. It goes 

deeper into examining the implications of choosing an unsuitable contract, and why there is a 

need for improvement. By arguing a prominent connection between contract type and project 

outcome, the chapter stresses the importance of establishing adequate procedures for the 

decision-making process.  

Part 2: Improving the Decision-Making Process for Choosing Software Development 

Contract Types 

Chapter 8: Complexity Analysis 

The ninth chapter constitutes the beginning of Part 2: Improving the Decision-Making 

Process for Choosing Software Development Contract Types. It introduces the concept of 

complexity analysis, paying specific attention to the Cynefin framework, and elaborates on 

the notion of complexity domains and their characteristics. Granted these domains, the 

chapter then goes on to assess the perceived (as-is) complexity of the case study in question. 

Finally, the chapter examines the case study and its relation to the Cynefin framework 

through a theoretical viewpoint.   

Chapter 9: Results and Discussion 

The ninth chapter introduces a series of suggestions on how to use complexity analysis to 

improve the decision-making process. It presents a procedure (a series of three steps) on how 

to use the Cynefin framework for properly assessing the complexity of a product. The 

understanding product complexity is then argued to ultimately improve the basis for which 

decisions about software contract types are made.  
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Chapter 10: Conclusion 

As the name suggests, the final chapter of this thesis presents a conclusion to all three 

research questions, based on the findings from both Part 1 and Part 2. It is further 

accompanied by an account of the theoretical and practical implications of this research. As a 

last point of inquiry, the limitations of the research conducted are addressed.  
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2 Presentation of Case Study Context 
 

“Try again. Fail again. Fail better.” 

- Samuel Beckett, Irish playwright 

 

The case study context for this master thesis has been granted by a Norwegian software 

provider, herein called Alpha IT. For simplicity, this is the same name as the one given by 

Moustafa in her thesis (2017). Alpha IT is a private company with headquarters in Oslo, 

Norway (Moustafa, 2017). Being several decades old, Alpha IT has acquired thorough 

experience in providing IT solutions to stakeholders in both the Norwegian private and 

governmental sector (Moustafa, 2017). The specific context constitutes an examination into 

one of their bigger development projects for the Norwegian educational sector.  

The following information is either reiterated from the findings presented by Moustafa 

(2017), and referenced accordingly, and/or specifically obtained during research for this 

paper. 

2.1 The Product 
The project in question revolves around the development of a School Administration System 

(Moustafa, 2017). In brief terms, the project consists of developing a new SAS, ultimately to 

be used by all upper secondary schools in Norway and replace existing solutions (Moustafa, 

2017).  

The current solution requires upper secondary schools to use make use of two separate 

systems; an existing School Administration System with limited functionality, and a Learning 

Management System (Moustafa, 2017). The School Administration System mainly provides 

administrative functionality, such as (limited) timetable scheduling and registration of 

absence. On the other hand, the Learning Management System provides functionality relating 

to teaching aspects. This includes virtual classrooms, wherein teachers may upload lecture 

notes, syllabi, and the like, and where students submit assignments and receive feedback. The 

dependency on two such systems is far from ideal, as both teachers and students are required 
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to interact with several tools to conduct administrative and educational tasks (Moustafa, 

2017). Instead, the purpose of the new School Administration System is to gather (and 

extend) the existing scattered functionality into a single holistic solution (Moustafa, 2017). 

The goal is for the new system to replace the existing solutions, and thereby facilitate the 

administrative and practical aspects of managing upper secondary schools (Moustafa, 2017). 

Included in this vision, is the expansion of existing functionality related to timetable 

scheduling and management, as well as the functionality already provided by the Learning 

Management System (Moustafa, 2017). 

2.1.1 Main Takeaways on the Product 

• New system to replace and existing solution 

• Gather existing functionality into a single, holistic system 

• Used by a variety of staff and students 

2.2 The Customer 
The client in question is a customer from the Norwegian governmental sector (Moustafa, 

2017). As motivation for the project, the customer had identified a need for modernising the 

current management and administration of upper secondary schools (Moustafa, 2017). This 

was attributed to three main reasons. Firstly, having two separate systems for educational 

administration and management seemed unnecessary. Secondly, the current solutions were 

both lacking in functionality, and could sometimes appear overly complex. Lastly, the 

customer experienced that the supplier of the current School Administrative System had 

limited ability to change and modernise the user experience (Moustafa, 2017). As such, the 

customer expressed the need for a new and more holistic School Administration System. This 

found place in early 2008 (Moustafa, 2017).   

2.2.1 Main Takeaways on the Customer 

• Customer from the Norwegian governmental sector 

• Identified need to modernize current solution 
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2.3 The Bidding Process 
After the expressed need for a new School Administration System in 2008, the requirements 

specification process began (Moustafa, 2017). As presented by Moustafa, the bidding process 

took place approximately a year after (Moustafa, 2017). Yet, due to some unspecified, 

unforeseen circumstances, the actual tendering process faced significant delays (Moustafa, 

2017). It was not until 2013 that an offer was established (Moustafa, 2017).  

According to Norwegian regulations, the bidding process itself was made public (Moustafa, 

2017). Upon entering the bidding process, the customer had made the decision to opt for a 

fixed-price contract (Moustafa, 2017). The scope (i.e. requirements specification) on the other 

hand, would continue to evolve throughout the process (Moustafa, 2017). Amongst the 

competitors for the project were Alpha IT. Alpha IT were specifically enthusiastic to secure 

the project, as they held a strong desire to manifest themselves as one of the main providers of 

educational systems (Moustafa, 2017). During the initial stages of the bidding process, the 

customer conducted various meetings with each potential supplier, to further investigate their 

offers (Moustafa, 2017). In retrospect, it has become clear that Alpha IT agreed to all of the 

contractual points, even despite the increasingly complex and ever-growing terms (Moustafa, 

2017). Moreover, Alpha IT have admitted their cost estimations were consciously low, so as 

to secure the project (Moustafa, 2017). Evidently, Alpha IT won the project in 2013, and were 

ready to start development (Moustafa, 2017).  

2.3.1 Main Takeaways on the Bidding Process 

• Fixed-price contract expressed from the start 

• Significant expansion of the scope / requirements  

• Victorious provider admits inadequate cost estimation (too low) 

2.4 The Contract 
The contracts used in the SAS project are derived from Government Standard Agreements 

(Moustafa, 2017). These contracts, namely SSA-T, SSA-O, and SSA-V, cover different 

aspects of the development process and the project (Moustafa, 2017). The SSA-T contract, 

known as the "Development and adaption agreement", was used as the main contract for 
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development (Moustafa, 2017). The contract was fixed in terms of price and scope (including 

both functional and non-functional requirements), as well as outlining an expectant fixed 

schedule (Moustafa, 2017). It was also made clear however, that the provider would adhere to 

agile approaches during the development process (Moustafa, 2017). The SSA-O contract, the 

"Assignment agreement", was used to define the scope of the envisioned product. Lastly, the 

SSA-V contract, the "Maintenance agreement", was used to define the terms of maintenance 

and operation after deployment (Moustafa, 2017). A more thorough elaboration of each 

contract type is presented in Chapter 4.6 Norwegian Software Contract Domain.  

2.4.1 Main Takeaways on the Contract 

• Contracts from the Government Standard Agreements (SSA contracts) 

• Fixed-price, fixed-scope defined 

• Knowledge that the provider will work agile 

2.5 The Project Timeline 
Due to the acknowledged level of complexity, the customer decided to appoint domain 

experts, expectant to contribute throughout the development process (Moustafa, 2017). These 

were individuals with prior (albeit varying) professional experience from the educational 

sector (Moustafa, 2017). Referred to as Client Expert Representatives (CERs), their mandate 

was to "safeguard the client's professional interests and ensure quality and progress" 

(Moustafa, 2017). In turn, the provider also appointed some key personnel to function as 

Scrum Product Owners and team leaders (Moustafa, 2017). The idea was that CERs and POs 

would interact directly and regularly (Moustafa, 2017).  

Development started in 2014, a year after conclusion of the bidding round (Moustafa, 2017). 

Initially, the development process had been defined in terms of four milestones and expected 

to release within a three- to four-year period (Moustafa, 2017). However, as of late 2017 only 

a single release had been approved by the customer (Moustafa, 2017). Evidently, the project 

had suffered from significant delays. Throughout this three-year period, major organisational 

changes occurred. As such, the project can be defined in terms of two main stages.  
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2.5.1 The Preliminary Stage: 2014 – 2016 

The first step in the development process was to define a detailed plan of action (Moustafa, 

2017). In order to gain an increased understanding of the domain, the provider went to visit 

several schools in Norway (Moustafa, 2017). The main goal of this tour was to identify the 

main challenges and objections current users had with the existing solutions (Moustafa, 

2017). From this, the provider and the customer yet again met to scour and adjust the 

requirements specification (Moustafa, 2017).  

During the first two years of the project, programming was outsourced to a company situated 

in Lithuania (Moustafa, 2017). Herein, seven Scrum teams were established, each with their 

own product owners (Moustafa, 2017). These POs however, were situated in Oslo (Moustafa, 

2017). The first demo was presented to the customer in late August of 2014 (Moustafa, 2017). 

Unfortunately for Alpha IT, this demo was never accepted. In retrospect, several reasons have 

been attributed to explain why the deliverable did not pass customer testing (Moustafa, 2017). 

Among these reasons are the following (Moustafa, 2017):  

• The timetable functionality was not as the customer had envisioned. 

• The technical aspects of the system (such as architecture and backend) were 

ineffective, and thus hindered progression. 

• The communication between the various Scrum teams was poor, making it difficult 

for product owners to keep track of the current progression status. 

• The Scrum teams lacked access to domain experts. Although having established Client 

Expert Representatives, Alpha IT had only one such individual distributed across all 

teams. 

• The scope was inadequately defined. A significant amount of time was spent on 

assessing whether customer requests fell within the scope of the project. 

2.5.2 "Turning the ship around": 2016 – Today 

Due to the aforementioned challenges, the project was facing significant delays (Moustafa, 

2017). As of early 2016, no deliverables had been accepted by the customer (Moustafa, 2017). 

From this point on, there would be major organisational changes (Moustafa, 2017). In an 

attempt to alleviate the tense situation, Alpha IT acquired an Irish company (herein called 
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Beta Solutions) in August of 2016 (Moustafa, 2017). At the time, Beta Solutions were one of 

the most acknowledged providers of School Administration Systems in Ireland (Moustafa, 

2017). They had already developed a similar solution, providing the much-needed timetable 

functionality that Alpha IT lacked (Moustafa, 2017). After some consideration, it was decided 

Alpha IT would use the existing Irish solution (with small modifications), instead of having 

Beta Solutions develop entirely new functionality (Moustafa, 2017). In a drastic measure, 

Alpha IT decided to abandon all work that had been made by the Lithuanian contractors up to 

this point (Moustafa, 2017). In the words of one of the product owners, they wanted to "turn 

the ship around".  

The Lithuanian contractors were terminated, and Beta Solutions introduced to the project 

(Moustafa, 2017). As a first action, Beta Solutions were concerned with establishing the trust 

of the customer and "regain" their confidence in the product (Moustafa, 2017). Through a 

series of workshops, demos, and even customer visits to their headquarters in Dublin, Beta 

Solutions were gaining increasing trust (Moustafa, 2017). As of December 2016, four months 

after first entering the project, the first release was approved (Moustafa, 2017). In retrospect, 

the customer and Alpha IT have agreed that this turn of events was successful for several 

reasons (Moustafa, 2017):  

• Individuals in Beta Solutions highly knowledgeable about the domain, and timetable 

functionality in particular. 

• Beta Solutions had direct access to customer representatives, and regularly interacted 

with them.  

• Functionality was released frequently, going from year-long periods to weekly.  

• Customers were granted access to the test environments.  

• Beta Solutions introduced a new way of managing scope and expectations. Prior to 

deliveries, like requirements were grouped together and acceptance criteria was 

defined in terms of test steps.  

As of late 2017 it does seem that Alpha IT were able to "turn the ship around". Having 

undergone major administrative and practical changes, the last impression is that of a 

significantly more successful provider, and a similarly more satisfied customer.  
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3 Research Methods 
 

“Without data, you're just another person with an opinion.” 

- William Edwards Deming, American engineer 

 

This chapter addresses the paradigm, methodology, and research methods applied in the 

context of this research. Simply put, research paradigms represent the philosophical 

assumptions of the researcher (Verne, 2015; Silverman, 2006). Furthermore, research 

methodologies denote the strategies of inquiry applied throughout the process (Verne, 2015). 

Lastly, research methods constitute the various approaches and procedures followed in the 

process of collecting and analysing data (Verne, 2015).  

Prior to conducting any significant research for this thesis, it became important to gain a 

better understanding of research as an academic discipline. Having limited experience with 

research endeavours of this scale, there were several pressing concerns. By example, should 

the research be qualitative or quantitative in nature? In terms of paradigm; should it be 

positivist, interpretive, or critical? Action research, case study, ethnographic research, or 

something else/in between? Interviews, observations (passive or participatory), or 

questionnaires? The list goes on. In an attempt to ensure academic soundness, validity, and 

ultimately theoretical value of this research, a preliminary literature review was conducted.  

Literature on Academic Research 

The assessment of a select few academic papers proved vital in order to present the results of 

this research in a credible manner. The papers in question were all recommended by various 

research staff at the Department of Informatics (at the University of Oslo).  

As a relatively inexperienced researcher, it first became imperative to gain a better 

understanding of the various existing research methods and approaches. With that in mind, 

this thesis relies heavily on the insights presented by Mike Crang and Ian Cook in the book 

“Doing Ethnographies” from 2007. This book provides an introduction to qualitative research 

methods, aimed primarily at lesser experienced researchers (e.g. undergraduates) (Crang and 

Cook, 2007).  
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Having gained a better understanding of qualitative research, the second concern dealt with 

how to establish and address the role of the researcher. Being aware of the function of 

research paradigms in general, and the particular paradigm chosen for this paper (presented in 

Chapter 3.1 Research Paradigms), the question thus became: How should interpretive 

research be conducted? In order to address this issue, guidance was found in an article titled 

“A Set of Principles for Conducting and Evaluating Interpretive Field Studies in Information 

Systems” by Klein and Myers (1999). As the title suggests, Klein and Myers present a series 

of principles to ensure adequate conduction of interpretive research (Klein and Myers, 1999). 

Another article worth mentioning is that of Geoff Walsham (2006) titled “Doing interpretive 

research”. Herein, Walsham addresses the entire lifecycle from “inception to publication” 

(Walsham, 2006). During all stages of the research conducted for this thesis, the 

aforementioned articles proved highly relevant. Their specific contributions will be further 

elaborated in the following chapters.  

The status thus far was: Increased knowledge on how to conduct qualitative research, and 

how to address the role of the researcher. In combination with the opportunities presented by 

the Department of Informatics at the University of Oslo, it became natural to conduct this 

research as a case study. Thus, specific knowledge on how to conduct such studies was 

necessary. For this purpose, the work of Danish professor Bent Flyvbjerg titled “Five 

Misunderstandings About Case Study Research” proved crucial. In the paper from 2006, 

Flyvbjerg addresses the five most common misunderstandings about case studies. Flyvbjerg’s 

specific contributions to this paper are thoroughly addressed in Chapter 3.3 Case Study 

Research.  

Having now obtained a better understanding of how to conduct qualitative research (from 

Corbin and Strauss, 2007; and Klein and Myers, 1999), and in particular how to design case 

studies (from Flyvbjerg, 2006), the next emergent concern dealt with data collection and 

analysis. It should be noted that the already mentioned works address both data analysis and 

collection. However, it seemed natural to examine literature that specifically addresses these 

issues. For this purpose, an article by Corbin and Strauss titled “Grounded Theory Research: 

Procedures, Canons, and Evaluative Criteria” (1990) proved highly influential. In their article, 

Corbin and Strauss present what they regard as key aspects of Grounded Theory research. 

Although research for this paper was conducted primarily through a case study, it still seemed 

beneficial to consider data analysis and collection from a Grounded Theory perspective. 

Grounded Theory research puts great emphasis on the interplay between data collection and 
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analysis, stressing procedures that are undeniably relevant for any qualitative research context 

(Corbin and Strauss, 1990).  

In summation: The preliminary literature review proved highly beneficial in order to gain an 

increased understanding of the aspects that surround academic research. Ultimately, this 

facilitated the design and execution of the specific research conducted for this paper. The 

table below presents an overview of the most prominent works relied upon.   

Research Aspect Literature 

Qualitative Research 
• “Doing Ethnographies” 

⁃ (Crang and Cook, 2007) 

Interpretive Research 

• “A Set of Principles for Conducting and Evaluating Interpretive 

Field Studies in Information Systems” 

⁃ (Klein and Myers, 1999) 

• “Doing interpretive research” 

⁃ (Walsham, 2006) 

Case Study Research 
• “Five Misunderstandings About Case Study Research” 

⁃ (Flyvbjerg, 2006) 

Grounded Theory 

Research 

• “Grounded Theory Research: Procedures, Canons, and 

Evaluative Criteria” 

⁃ (Corbin and Strauss, 1990) 

3.1 Research Paradigms 
Any type of research conducted should be grounded in a stated research paradigm. The choice 

of research paradigm reflects the philosophical assumptions of the researcher, granting the 

audience an insight into how the researcher understands reality (Walsham, 1993; Klein and 

Myers, 1999; Crang and Cook, 2007). There are three main categories of research paradigms, 

namely the positivist approach, the interpretive approach, and the critical approach 

(Walsham, 1993; Klein and Myers, 1999; Crang and Cook, 2007; Kivjuna and Kuyini, 2017). 

Researchers adhering to the positivist paradigm believe that reality is objectively given (Klein 

and Myers, 1999; Crang and Cook, 2007; Kivjuna and Kuyini, 2017). As such, it is possible 

to characterise reality through measurable properties. In turn, these properties are independent 

of the observer or the instruments used in the research (Klein and Myers, 1999; Crang and 

Cook, 2007; Kivjuna and Kuyini, 2017).  
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Contrastingly, the interpretive paradigm states that access to reality takes place through social 

constructions (Walsham, 1993; Klein and Myers, 1999; Crang and Cook, 2007; Kivjuna and 

Kuyini, 2017). Herein, the aim is not to uncover the “objective truth”, but rather to understand 

various phenomena “through the meanings people assign to them” (Walsham, 1993: 4-5).  

Lastly, researchers adhering to the critical paradigm subscribe to the notion that reality is 

historically constructed (Walsham, 1993; Klein and Myers, 1999; Crang and Cook, 2007; 

Kivjuna and Kuyini, 2017). Furthermore, it is believed that the ability to alter these socio-

economic circumstances is constrained by various forms of domination, including social, 

cultural, and political aspects (Walsham, 1993; Klein and Myers, 1999; Crang and Cook, 

2007; Kivjuna and Kuyini, 2017). Under this paradigm, research seeks to be emancipatory in 

nature, wherein the ultimate goal is to eliminate the perceived causes of alienation (Klein and 

Myers, 1999). 

3.1.1 Interpretive Research 

According to Kivjuna and Kuyini, the interpretive approach seeks to “get into the head of the 

subjects” in order to study the interplay between said subjects and their contexts (Kivjuna and 

Kuyini, 2017: 33). With that in mind, it was found most suitable to work within the 

interpretive research paradigm for this thesis. The research questions presented in Chapter 1.3 

Problem Formulation arguably adhere to the aforementioned description. For instance, the 

first research question reads, “What are the reasons for customers favouring fixed-price, 

fixed-scope contracts in software development projects?” This question is clearly an inquiry 

into a real-life context and the underlying subjective experiences of associated individuals. 

This, in turn, is what characterises interpretive research (Walsham, 1993; Klein and Myers, 

1999; Crang and Cook, 2007; Verne, 2015). 

3.2 Qualitative and Quantitative Research 
The study employs qualitative multi-methodology research, combining various research 

methods. As opposed to mono-methodology approaches in research, multi-methodology 

benefits from the more flexible use of multiple data, methods, methodologies, perspectives, 

standpoints, and paradigms (Walsham, 1993; Klein and Myers, 1999; Crang and Cook, 2007). 

Qualitative methods are primarily used to gain an understanding about the meanings and 

conclusions produced by quantitative methods (Walsham, 1993; Klein and Myers, 1999; 
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Crang and Cook, 2007). Quantitative methods, in turn, enables precise and testable expression 

of qualitative ideas (Verne, 2015).  

3.3 Case Study Research 
The main strategy of inquiry (i.e. the chosen methodology), is to approach the researcher 

endeavour as a case study. A case study is defined as an examination of a real-life 

phenomenon in its natural – living – context (Flyvbjerg, 2006; Walsham, 2006; Crang and 

Cook, 2007). The case study is qualitative in nature and aims to provide a deeper 

understanding of a domain, through the meanings by which people assign to it (Flyvbjerg, 

2006). 

3.3.1 Justification for Case Study Research 

Although case studies have become widely recognised within academia, some scholars are 

still sceptical to this approach (Klein and Myers, 1999; Flyvbjerg, 2006). As such, the 

justification for choosing a case study is grounded in the work of Danish professor Bent 

Flyvbjerg. Particularly, a 2006 research paper titled “Five Misunderstandings About Case-

Study Research” (Flyvbjerg, 2006). The article presents five of the most common 

misconceptions of the case study as a valid research method, with the intent of correcting 

these misunderstandings and ultimately fortifying the case study as a scientific discipline 

(Flyvbjerg, 2006).  

The five misunderstandings as defined by Flyvbjerg (2006) include:  

1. Theoretical knowledge is more valuable than practical knowledge.  

2. One cannot generalise from a single case, therefore, the single-case study cannot 

contribute to scientific development. 

3. The case study is most useful for generating hypotheses and theory building.  

4. The case study contains bias toward verification. 

5. It is often difficult to summarise specific case studies.  

For the remainder of this section, Flyvbjerg’s misunderstandings are addressed and seen in 

light of the research questions presented in this thesis. 
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On the first misunderstanding, the claim that “theoretical knowledge is more valuable than 

practical knowledge” Flyvbjerg argues that context-dependent knowledge constitutes greater 

scientific value than the “vain search for predictive theories and universals” (Flyvbjerg, 2006: 

224). The justification for this claim is that the study of human affairs is unpredictable in 

nature, and therefore without universals.  

With reference to the thesis, the aim is not to label one type of knowledge more valuable than 

the other. Instead, it is to acknowledge that both theory and practice are useful insights when 

studying a real-life phenomenon. Furthermore, the thesis sets out to understand the underlying 

reasons affecting the choice of software development contract types. As such, 

acknowledgement and examination of practical knowledge (and of the opinions of 

individuals) become vital to answer the research questions.  

The second point in Flyvbjerg’s work challenges the misunderstanding that generalisation 

from a single case is impossible. As such, scepticism towards case study research revolves 

around the claim that single-case studies hold little scientific value due to its lack of 

generalisability (Flyvbjerg, 2006: 224). As Flyvbjerg notes, this misconception “is usually 

considered to be devastating to the case study as a scientific method”. As a counter to this 

argument, Flyvbjerg claims that the case study may be “central to scientific development via 

generalisation” and that the “force of example is underestimated” (Flyvbjerg, 2006: 228).  

With reference to the thesis, there is believed value in examining the current context as a 

single-case study with the possibility of generalisation. The case in question revolves around 

one of the leading IT providers in Norway and a prominent customer from the Norwegian 

governmental sector. Addressing the situation and relationship between these parties will 

serve as a valuable “force of example” for future research. 

The third point Flyvbjerg addresses is the claim that case studies are “most useful for 

generating hypotheses and theory building” (Flyvbjerg, 2006: 229). Evidently, this 

misunderstanding is closely linked to the previous claim of case study inadequacy with 

reference to theory building. As this has been addressed, Flyvbjerg postulates that the case 

study is “useful for both generating and testing hypotheses” although far from “limited to 

these research activities alone”.  

With reference to the thesis, it is argued that a case study may provide a solid platform for 

examining the research questions presented, yet simultaneously contribute to further theory 

building. As evidenced, the justification for this claim is that case studies are not limited to 
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generating and testing hypotheses, but that the “force of example” granted the specific case 

should not be underestimated. According to Flyvbjerg, the central consideration for assessing 

the generalisability of a case is the “selection of case” itself (Flyvbjerg, 2006: 229). Seeing 

that the research objective is to obtain the “greatest possible amount of information on a given 

problem or phenomenon”, Flyvbjerg argues for the selection of “atypical or extreme” cases 

(Flyvbjerg, 2006: 229). These types of cases are said to reveal more information than 

representative cases or random samples, seeing that they engage more of the basic 

mechanisms in the situation being examined. As previously mentioned, the chosen case 

encompasses the relationship between two highly prominent parties in Norway, wherein the 

situation can be characterised as extreme due to the experienced delays in delivery. For this 

reason, a case study stands out as the suitable research method.  

The fourth point addressed in Flyvbjerg’s article is that of (subjective) verification bias. Some 

opponents of case study research claim that the research method tends to contain a “bias 

toward verification” (Flyvbjerg, 2006: 234). Countering this argument, Flyvbjerg states that a 

case study contains “no greater bias toward verification of the researcher’s preconceived 

notions than other methods of inquiry” (Flyvbjerg, 2006: 237). Instead, grounded in the 1951 

work of W.I.B. Beveridge, Flyvbjerg claims “a researcher who conducts a case study often 

ends up by casting off preconceived notions and theories” (Flyvbjerg, 2006: 236). 

With reference to the thesis, verification bias needs to be addressed and considered 

throughout the research endeavour. This entails that the researcher is aware of the underlying 

personal bias related to preconceived notions of the context in question.  

The fifth and final point in Flyvbjerg’s (2006: 237) article deals with the claim that 

summarising specific case studies is difficult. Although he acknowledges the merits of this 

point, Flyvbjerg (2006: 241) argues that the difficulty comes not from case study as a 

methodology itself, but from the complexities of the reality under study. Furthermore, it is 

argued that there might not be a need to summarise case studies, but instead, that case studies 

should “read as narratives in their entirety” (Flyvbjerg, 2006: 241).  

In regard to the research conducted for this thesis, the chosen case presents a valuable 

narrative, as it encompasses one of the leading IT providers in Norway and a large public 

customer. Therefore, the case study presents both a common scenario for generalisation 

purposes (i.e. the implications of customers favouring fixed-price, fixed-scope contexts), and 

a valuable narrative in itself.  
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3.3.2 Summary of Chosen Methodology 

In summation, case study as a methodology was chosen for the following reasons: 

1. In-depth examination into a real-life context provides valuable knowledge, both 

practical and theoretical. 

2. Generalisation from the specific case is possible, but the power of example and the 

narrative of the case study selected is perhaps even more valuable. 

3. Personal bias is present in all forms of research, however, regular confrontation to 

participants’ personal opinions mitigates the risk of tunnel vision and verification bias. 

3.4 Data Collection 
Having established the research paradigm (interpretive), and the main methodology (case 

study), the following sections will elaborate on the various methods for data collection and 

analysis employed in this research.  

For this purpose, Figure 3.4-1 presents a simplified, sequential overview of the methods 

applied for collecting and analysing the data. In brief terms, research for this thesis started 

with a literature review on “academic research”. This provided valuable information for the 

upcoming research endeavour. After gaining access to the context for the case study, 

observations and interviews were conducted interchangeably, initiated by observation. Once 

sufficient data had been gathered, the research process moved onto the data analysis stage. 

Herein, practices from Grounded Theory, such as coding, were applied.  

 

Figure 3.4-1 Sequential overview of data collection and analysis for the thesis.  
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3.4.1 Observation 

Observation is a commonly used method for data collection in qualitative research (Klein and 

Myers, 1999; Walsham, 2006; Crang and Cook, 2007; Verne, 2015). According to Crang and 

Cook (2007), observation enables the researcher to study a phenomenon in its “naturally 

occurring settings”. It can either be passive or participatory (Klein and Myers, 1999; 

Walsham, 2006; Crang and Cook, 2007; Verne, 2015).  

Observation is a particularly potent method for data collection, as there can be a significant 

discrepancy between theory and practice. More specifically, it enables the researcher to 

identify potential gaps between what individuals claim to do versus what they actually do 

(Crang and Cook, 2007; Verne, 2015). Furthermore, it grants specificity to the context under 

study, presenting the where’s, the when’s, and the who’s of said context (Crang and Cook, 

2007: 51-52; Verne, 2015). Through observation, the researcher is also subjected to indirect 

cues such as gestures and body language, and the underlying meanings of spoken words to 

name a few (Crang and Cook, 2007; Verne, 2015).  

3.4.2 Observation with Regards to the Thesis 

The observation conducted for this thesis was both participatory and passive in nature. 

Participatory observation took place in the form of interviews. Through interviews, 

observations of body language and gestures played the central part. The interview process 

itself is further elaborated on in Chapter 3.4.4 Interviews.  

Observation was mainly conducted in order to gain a broader understanding about the 

implications of working in a fixed-price, fixed-scope context. As such, observation served as 

the main method in trying to answer the second research question. The researcher was able to 

observe the working practices at Alpha IT, being present during meetings, reviews, and 

simply through sitting in the office space. Observations took place on three separate 

occasions. 

3.4.3 Interviews 

Apart from (passive) observation of a real-life context in its natural environment, interviews 

serve as a valuable channel for obtaining further information. Through conversations with 

relevant subjects, researchers are able to uncover more about the case and context under 

study. As noted by Crang and Cook (2007), interviewing is not a standalone research method, 
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seeing that “all social research involves learning through conversation”. Instead, much like 

observation, interviews serve as a supplement to the research endeavour, either formally or 

informally. The reason for the distinction between formal informal interviews is important to 

note. The researcher may not have planned to conduct formal interviews, yet conversations 

may arise during the course of observation (Crang and Cook, 2007).  

There are several types of interviews, often characterised by their level of formality and 

structure. The most lightweight types of interviews are labelled unstructured. Crang and Cook 

(2007) describe these as having no “predetermined focus”, and instead being friendly 

conversations. Moving towards increased structure one finds semi-structured interviews. 

Herein, the researcher and the participant will define the overall parameters of their discussion 

(Crang and Cook, 2007). The most formal type of interviews is the structured or highly 

structured interview. For these instances, the researcher asks questions in a specific order 

(Crang and Cook, 2007). The questions themselves are defined prior to the interview and 

resemble much like a questionnaire.  

Interview Considerations 

According to Crang and Cook (2007), researchers should be concerned with several key 

aspects before, during, and after conducting the interviews. This is particularly true for 

inexperienced researchers, and therefore highly applicable to this thesis. The main 

considerations as presented by Crang and Cook (2007) have been summarised in Figure 

3.4.3-1 Interview considerations below.  

 

Figure 3.4.3-1 Interview considerations (adapted from Crang and Cook (2007)).  

Before the interview 

According to Crang and Cook (2007), one of the most important aspects to consider is the 

motivation for wanting to conduct an interview. The motivation gives the interview a purpose, 

and clearly conveys what the researcher is trying to obtain through conversation with 
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individuals. Having established the motivation, the researcher should decide on the main 

topics of inquiry and use this as a basis for approaching potential subjects. Crang and Cook 

(2007) acknowledge that this is often the most “uncomfortable” part for novice researchers, 

posing the question “How on earth do you approach (almost) complete strangers and persuade 

them to talk to you about their thoughts, feelings and actions?” As such, the researcher should 

keep in mind that gaining access is a compromise between “addressing the research concerns” 

and “maintaining contact” with the participants (Crang and Cook, 2007). Once the “nuts and 

bolts of arranging interviews” are in place, the researcher should decide on the number of 

interviews, the type of each interview, and what sort of questions to ask (Crang and Cook, 

2007).  

As previously mentioned, interviews can be unstructured, semi-structured, or highly 

structured in nature. For unstructured interviews, preparing questions is unnecessary. For 

semi-structured interviews, the researcher may benefit from having defined a number of 

central questions in advance, but the main purpose should be to agree on a focal point for the 

conversation. Lastly, for highly structured interviews, the researcher is required to define all 

questions prior to the interview (Crang and Cook, 2007).  

The questions themselves can be close-ended or open-ended. Close-ended questions are 

binary in nature, and predominantly answered by “yes”, “no”, or other single-word responses. 

In regard to qualitative research, these types of questions should be avoided, as the purpose is 

to seek in-depth understanding about a phenomenon (Crang and Cook, 2007). Instead, open-

ended questions are favourable. As the name suggests, open-ended questions encourage the 

participants to provide detailed and meaningful answers (Crang and Cook, 2007). Another 

benefit of open-ended questions is the increased objectivity. These questions often tend to be 

less leading than close-ended ones (Crang and Cook, 2007).  

The final preparations before the interview deal with documentation of the conversation. 

Interviews can be documented through note-taking (both during and after), audio or video 

recording, or a combination of the above. Recording of interviews requires that the participant 

is made specifically aware of this, preferably prior to the interview (Crang and Cook, 2007).  

During the interview 

Once an interview is scheduled, Crang and Cook (2007) move to present various 

considerations for conducting the interview itself. Upon greeting the interview subject, the 

researcher should confirm the topic of the interview, and reiterate the motivation. This serves 
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to eliminate any misconceptions, and to create a transparent, trustworthy setting (Crang and 

Cook, 2007). Crang and Cook (2007) then proceed to stress the importance of creating a 

pleasant and secure setting. Participants are more likely to answer fully and wholeheartedly if 

they feel comfortable during the interview. As such, it is important not only to pay attention to 

the answers provided, but also to make note of non-verbal cues such as body language (Crang 

and Cook, 2007).  

With reference to practical considerations, Crang and Cook (2007) suggest simple note-taking 

instead of writing out full sentences. Furthermore, if the interview is being recorded, the 

researcher should mitigate for the risks of technical difficulties, either in the form of spare 

batteries or substitute equipment (Crang and Cook, 2007).  

After the Interview 

Once the interview has been conducted, the researcher should thank the participant, and turn 

off any recording equipment. Crang and Cook (2007) advise that the researcher make 

additional notes, while the memory is still fresh. Moreover, interviews should be transcribed, 

and notes prepared for further analysis. 

3.4.4 Definition of Done 

Like most activities, it is not feasible to conduct research endeavours indefinitely.  As such, 

restrictions are often put in place to manage the length of the data collection process and 

research. As a general rule of thumb, data collection can be deemed sufficient when the 

researcher identifies that observations and findings (including answers from interview 

subjects) repeat themselves (Verne, 2015). This realisation however, can sometimes be 

challenging to identify. Instead, the conclusion of this study was helped more by practical 

aspects, such as the constraints placed by the length of the study program.  

It should therefore be noted that the research is by no means “finished” through exhaustive 

inquiry and examination. Consequently, this carries implications for further research on the 

topic (as addressed in Chapter 10.1 Implications for Theory, Further Research and Practice).  

3.5 Data Analysis 
Data analysis is characterised as the process of treating the collected data, in order to interpret 

the results, and ultimately extract underlying information and produce conclusions (Verne, 
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2015). With this activity, inspecting, cleansing, transforming, and modelling are central 

aspects (Klein and Myers, 1999; Walsham, 2006; Crang and Cook, 2007).  

Although research for this thesis was not carried out as a Grounded Theory, elements from 

said methodology were still applied. This distinction is important to address, as researchers 

may claim to have adhered fully to Grounded Theory approaches, yet in reality only making 

use of some its procedures (Corbin and Strauss, 1990: 6). If omitted, claimed shortcomings of 

Grounded Theory could in fact be attributed to incorrect or insufficient use of its procedures 

(Corbin and Strauss, 1990: 6).  

The following sections explain how data analysis was carried out for this research. Firstly, it 

presents the key procedures of Grounded Theory (presented by Corbin and Strauss, 1990) 

with regards to data analysis, and the extent to which said concepts were applied for the 

purpose of this research. Following, the concept of coding as an analytical process is 

introduced, with specific reference to how it was applied in this particular context. Lastly, the 

section addresses various challenges arising from data analysis, and how to effectively handle 

these. 

3.5.1 Central Procedures and Concepts in Grounded Theory 

Similar to any well-established and well-defined methodology, data collection and analysis 

must adhere to specific procedures in Grounded Theory (Corbin and Strauss, 1990: 6). In a 

paper from 1990 titled “Grounded theory research: Procedures, canons, and evaluative 

criteria” scholars Corbin and Strauss define eleven procedures and concepts central to 

Grounded Theory research (1990: 6-12). These are listed below:  

1. Data Collection and Analyses are Interrelated Processes. 

2. Concepts Are the Basic Units of Analysis. 

3. Categories Must Be Developed and Related.  

4. Sampling in Grounded Theory Proceeds on Theoretical Grounds.  

5. Analysis Makes Use of Constant Comparisons. 

6. Patterns and Variations Must Be Accounted For.  
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7. Process Must Be Built into the Theory.  

8. Writing Theoretical Memos Is an Integral Part of Doing Grounded Theory.  

9. Hypotheses About Relationships among Categories Should Be Developed and 

Verified as Much as Possible during the Research Process.  

10. A Grounded Theorist Need Not Work Alone.  

11. Broader Structural Conditions Must Be Analysed, However Microscopic the 

Research.  

1. Data Collection and Analyses are Interrelated Processes 

As pointed out by Corbin and Strauss (1990: 6-7), data analyses should begin immediately 

after having collected any first set of data. Notice that this differs from traditional qualitative 

research, wherein it is customary to conduct data analysis only after most of the data has been 

collected (Corbin and Strauss, 1990; Walsham, 1993; Crang and Cook, 2007). In Grounded 

Theory however, data analysis is a central driver for shaping further research (Glaser and 

Strauss, 1967; Corbin and Strauss, 1990).  

With reference to the research conducted for this thesis, treating data collection and analyses 

as “interrelated processes” proved highly beneficial. It served as an effective way of ensuring 

that (seemingly) relevant aspects were considered as the research progressed. Observations, 

interviews, and other activities were found to be naturally evolving in light of new findings. 

According to Corbin and Strauss (1990: 6-7) this constitutes the very backbone of Grounded 

Theory research, playing a crucial role in explaining the effectiveness of said approach.  

2. Concepts Are the Basic Units of Analysis 

The second aspect highlighted by Corbin and Strauss (1990: 7) is to treat concepts as the 

“basic units of analysis”. Grounded Theory researchers believe that theories cannot 

themselves be built on observed incidents. Instead, observations should be analysed for any 

underlying “indicators of phenomena”, and from there be given a conceptual label (Corbin 

and Strauss, 1990: 7). According to Corbin and Strauss (1990), researchers are dependent on 

the identification of related concepts and phenomena to provide more abstract analysis. As the 

scholars state, “only by comparing incidents and naming like phenomena […] can a theorist 

accumulate the basic units of theory.” (Corbin and Strauss, 1990: 7).  
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In terms of the research conducted for this paper, the aforementioned concept was also 

followed. As elaborated on in Chapter III.3 Case Study Research, single-case studies should 

not be discarded due to their claimed lack of ability to generalise. Instead, the “force of 

example” provided by a single study should not be underestimated (Flyvbjerg, 2006). In fact, 

data collected from case studies often reveal the very concepts and phenomena requested by 

Corbin and Strauss (1990). 

3. Categories Must Be Developed and Related 

The third aspect deals with the importance of systematically labelling data, in order to 

ultimately map and relate various phenomena (Corbin and Strauss, 1990). This approach 

enables the researcher to develop abstract theories. In essence, categories can ultimately be 

said to have “explanatory power” (Corbin and Strauss, 1990: 8). The goal is to reveal like 

categories and phenomena, understand their conditions (i.e. actions and reactions), and to 

identify how the categories are related to produce a theory (Corbin and Strauss, 1990: 7-8).  

Developing categories from observed phenomena proved highly effective during the research 

process for this paper. Linked to the first concept of treating data collection and analysis as 

interrelated, theories (or at least postulations) seemed to emerge naturally as research 

progressed. As argued by Corbin and Strauss (1990), this approach did indeed grant the 

identified concepts explanatory power and served to justify the arguments developed.  

4. Sampling in Grounded Theory Proceeds on Theoretical Grounds 

The fourth point presented by Corbin and Strauss (1990), states that “sampling” should 

proceed in terms of concepts, rather than on a predefined group of individuals. To illustrate 

this idea, the scholars present a fictitious case wherein a researcher sets out to study the work 

of nurses (Corbin and Strauss, 1990: 8). Instead of directly sampling nurses in a specific 

hospital, researchers ought to sample the related incidents and events that follow the work the 

nurses do. Essentially, Corbin and Strauss (1990) claim that focus should be granted to 

studying phenomena related to individuals, rather than the actual individuals themselves. 

Ultimately, the aim is to develop theories in terms of observed concepts and conditions, and 

not in terms of people (Corbin and Strauss, 1990: 8-9).  

Although admirable, this procedure arguably complicates the feasibility of conducting full-

fledged Grounded Theory research. In many ways, it poses greater requirements on the role of 

the researcher, which in turn may complicate the question of access. Having a researcher 
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shadow and observe individuals in their workplace is one thing. Having researchers 

selectively and explicitly deciding on which incidents and activities to witness is something 

completely different. For the purpose of this research, access was granted for a specific 

setting; a case and a key group of individuals to observe. This access did not grant freedom to 

the researcher to explicitly choose which incidents and events to observe. As such, although 

the procedure as presented by Corbin and Strauss (1990) seems both sensible and crucial to 

ensure proper theory building, it was not feasible within the context of this research.  

5. Analysis Makes Use of Constant Comparisons 

Related to the idea that data collection and analyses should occur interchangeably, so should 

analysis and comparison (Corbin and Strauss, 1990: 9-10). Effectively, this approach is 

argued to reduce bias and increase theoretical precision, as already established concepts are 

challenged in light of new data (Corbin and Strauss, 1990: 9). 

With regards to the research conducted, this procedure proved rather important. In an attempt 

to reduce possible bias, the data collected was both analysed and compared to existing 

findings. Furthermore, analysis also involved comparison to existing literature, in order to 

position emerging hypotheses with already established theories.  

6. Patterns and Variations Must Be Accounted For 

The sixth procedure presented by Corbin and Strauss (1990) is closely linked to the fifth point 

on making constant comparisons. It states that patterns emergent from the data collected 

should be analysed in terms of regularity and variations (Corbin and Strauss, 1990: 10). More 

specifically, researchers must note both when and why phenomena evolve as expected, and 

when and why they deviate from their original patterns (Corbin and Strauss, 1990:10).  

This point stands out as highly valid, although the ideas presented are not exclusive to 

Grounded Theory research (Klein and Myers, 1999; Crang and Cook, 2007). However, due to 

the nature of this research endeavour and its various limitations, there was limited opportunity 

to observe like patterns repeatedly. More often, an opportunity of observation would present 

itself once, and constitute the only encounter with said setting in the data collected.  

7. Process Must Be Built into the Theory 

Another central procedure as presented by Corbin and Strauss (1990: 10) is the importance of 

acknowledging process changes depending on various conditions. In this context, the term 



31 
 

process denotes “purposeful action/interaction that is not necessarily progressive [but] 

changes in response to prevailing conditions” (Corbin and Strauss, 1990: 10). More 

specifically, researchers must understand which processes are encompassed in a phenomenon, 

and how process changes ultimately affect the theories being developed.  

Again; this point appears both sensible and important to conducting proper academic 

research. In the search for fully understanding phenomena and building robust theories, 

researchers must acknowledge the importance of identifying processes as theoretical building 

blocks. With reference to own research, this proved to be one of the most challenging 

procedures to adhere to. Although the goal was not to exhaustively adhere to the principles of 

Grounded Theory, this point seemed highly appealing. As such, the relationship between 

processes and theory building was granted considerable attention.   

8. Writing Theoretical Memos Is an Integral Part of Doing Grounded Theory 

The eighth procedure presented by Corbin and Strauss (1990: 10) introduces memo writing as 

an effective part of the analytical process. Acknowledging the fact that researchers alone 

cannot effectively monitor all findings as research evolves and the amount of data becomes 

increasingly large, there ought to be a system for documenting this process (Corbin and 

Strauss, 1990). This is best handled by writing theoretical memos, as they are useful for 

revising and formulating theories throughout the research.  

Despite claims made by Corbin and Strauss (1990: 10-11), the mechanism of memo writing 

does not exclusively belong to Grounded Theory. The scholars argue that memos are more 

than “ideas” (Corbin and Strauss, 1990: 10) and “specific to grounded theory” (Corbin and 

Strauss, 1990: 11). However, this arguably holds true for a lot of note taking. During the 

research conducted for this paper, memos (or perhaps rather notes) were crucial for 

remembering and developing concepts. It is argued that the very name of these written 

artefacts does not matter, so long as they serve the same purpose.  

9. Hypotheses About Relationships among Categories Should Be Developed and Verified as 

Much as Possible during the Research Process 

For their ninth procedure, Corbin and Strauss (1990: 11) argue for the importance of revising 

and challenging hypotheses as they emerge. In essence, hypotheses should be revised “until 

they hold true for all evidence concerning the phenomena under study” (Corbin and Strauss, 

1990: 11). According to the scholars, this approach produces robust analyses.  
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From a theoretical perspective, this procedure appears both beneficial and effective for when 

conducting research. However, from a practical standpoint, repeated revision and challenging 

of developed hypotheses may not prove feasible. As the research was limited in both time, 

resources, and scope, there was little room frequent reassessment of ideas. Instead, the search 

for verification or refutation had to come mostly from literature reviews.  

10. A Grounded Theorist Need Not Work Alone 

Corbin and Strauss (1990: 11) further present the potential benefits of collaborative research. 

By example, working collaboratively with other theorists enables a greater amount of scrutiny 

of the research process, and arguably mitigates for the risks of personal bias (Corbin and 

Strauss, 1990: 11). Additionally, being able to discuss the findings with others may increase 

“theoretical sensibility” and insights on the matter. As such, the scholars present collaboration 

as a potentially effective resource.  

Although presented as a central procedure in Grounded Theory, it is not a formal requirement 

for research. Furthermore, the idea of collaboration, as with several of the listed procedures, is 

far from exclusive to Grounded Theory alone (Delgadillo, 2016). As argued by Corbin and 

Strauss (1990), collaborative research may provide significant benefits. However, potential 

challenges and impediments of working together should still be acknowledged. As noted by 

Delgadillo (2006) in a paper titled “Best Practices for Collaboration in Research”, evidence 

suggests that collaboration achieves the best results when the research is funded. This is due 

to the fact that there will be an explicit obligation of each researcher to actively participate 

(Delgadillo, 2006). For successful collaboration, involved parties must establish clear 

guidelines on how to conduct the research. This includes systems of communication, expected 

accountability, trust, and a whole other variety of factors related to human interaction 

(Delgadillo, 2006).  

As such, when conducted properly, collaborative research may prove highly beneficial 

(Corbin and Strauss, 1990; Delgadillo, 2006). However, as this particular research endeavour 

was limited in both time and scope, collaboration was not considered a feasible option. 

Instead, the benefits of greater scrutiny and reduced chance of personal bias, were provided 

mostly in discussions with the supervisor. These conversations were both fruitful in nature, 

and rather effectively led to greater insights into the phenomena under study.  
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11. Broader Structural Conditions Must Be Analysed, However Microscopic the Research 

As a final point Corbin and Strauss (1990: 11-12) address the importance of considering the 

broader implications of observed concepts. More specifically, that the immediate setting 

should not discard a wider assessment of the phenomena under study, irrespective of how 

small the research may seem. By example, economic, cultural, political, and social 

implications (to name a few), may all be worth considering (Corbin and Strauss, 1990: 11). 

However, Corbin and Strauss (1990) warn against the futility of simply listing these 

implications or referring to them for “better understanding”. Instead, the scholars stress that it 

is the responsibility of the researcher to demonstrate how these implications are linked to the 

existing research (Corbin and Strauss, 1990: 12).  

With reference to the research conducted for this thesis, this point stands out as one of the 

most important ones. As a researcher, it is crucial that theories and implications generated are 

sufficiently addressed and documented. Simply presenting socio-economic linkages does little 

to justify the importance of own research, and the possibility for further contributions to the 

field. With the desire to expand on this research at a later point, it thus became crucial to 

specifically demonstrate how underlying implications can be tied directly to the research 

conducted. This is addressed in Chapter 10.1 Implications for Theory, Further Research and 

Practice. 

3.5.2 Coding as a Form of Data Analysis and Theory Building 

In Grounded Theory research, coding constitutes a fundamental aspect of the analytical 

process (Glaser and Strauss, 1967; Corbin and Strauss, 1990). Seeing that analysis should 

occur throughout the research endeavour, coding is therefore often divided into three main 

categories. Namely open, axial, and selective coding.  

Open Coding 

Open coding characterises an interpretive process for breaking down the data analytically 

(Glaser and Strauss, 1967; Corbin and Strauss, 1990). A central aspect of this process is to 

compare various observed phenomena, and ultimately assign them conceptual labels. Through 

this approach, like phenomena are grouped together, ultimately to form a hierarchy of 

categories (Corbin and Strauss, 1990: 12). In lieu of new findings, the researcher is forced to 

challenge their preconceive notions. Consequently, according to Glaser and Strauss (1967) 
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and Corbin and Strauss (1990: 12), this particular focus on - and use of - comparisons enables 

researchers to reduce subjectivity and personal bias.   

In brief terms, open coding can be summarised to concern the following:  

• Labelling various phenomena 

• Identification of categories 

• Further development of categories 

Axial Coding 

Axial coding is defined as the process of relating categories and subcategories in order to 

uncover these relationships and test them against the data collected (Corbin and Strauss, 1990: 

13). This may in turn lead to the further refinement of existing categories or the emergence of 

new categories and subcategories. As this is an analytical process, researchers rely heavily on 

both inductive and deductive thinking. According to Corbin and Strauss (1990: 13), single 

incidents do not suffice to either verify or discard proposed relationships. Instead, they must 

either be repeatedly supported by incoming data, or either revised or discarded if they do not 

hold up (Corbin and Strauss, 1990: 13). Adding provisional or conditional dimensions to the 

relationships ensures more specific linkages between concepts and categories (Corbin and 

Strauss, 1990: 14). In essence, axial coding can be regarded as the process of refining any 

relationships between the phenomena identified during open coding (Corbin and Strauss, 

1990).  

Selective Coding 

Lastly, selective coding is defined as the process of “tying” all identified categories and 

subcategories to a “core” category (Corbin and Strauss, 1990: 14). As noted by Corbin and 

Strauss (1990: 14), this is most likely to occur during the later research stages. The resulting 

category will thus represent the main “phenomenon of the study”, and in turn presents the 

overall “analytical idea” (Corbin and Strauss, 1990: 14). To illustrate, Corbin and Strauss 

(1990: 14) present the following question: “If my findings are to be conceptualised in a few 

sentences, what do I say?” Alternatively, selective coding can be viewed as defining the 

narrative of the research, optimally through a coherent story line.  
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Application of Coding for This Thesis 

Having presented the concept of coding as defined in Grounded Theory research, it seems 

only natural to elaborate on how these processes were applied for the purpose of this 

particular research endeavour.  

To begin, open coding proved highly effective for identifying and developing both 

phenomena and categories. The notes taken during observations and interviews were initially 

used to label various phenomena. In turn, categories were identified from these phenomena by 

continuously checking if they could be grouped together without losing their full meaning. 

This also applied to data collected from literature reviews.  

Furthermore, axial coding seemed like a natural step after having identified various 

phenomena and categories. Once the same phenomena appeared to repeat themselves in the 

field notes, the next concern became to map out how these phenomena seemed to be related.  

Upon establishing these relationships, selective coding and the search for an overall “main” 

category began. Unsurprisingly, this proved to be the most challenging part of the process. 

According to Corbin and Strauss (1990: 14), it may be the case that researchers find 

themselves struggling with committing to a single core category. The scholars argue that this 

can be a symptom of insufficient coding, and that in most cases coding eventually leads to a 

clear candidate (Corbin and Strauss, 1990: 14). However, it may also be the case that the 

scope of the research was too broad to begin with. The specific results of the coding 

processes, and assessment of the research itself, are addressed in the following chapters.  

In essence, coding undoubtedly proved highly beneficial in the development of theory for this 

thesis. However, it should be noted that many of the mechanisms that underlie each coding 

process can be regarded as universal for sound qualitative research. As such, the analytical 

process for this research would most likely have followed an almost identical approach, 

regardless of whether it be specifically labelled as coding or not. 

3.5.3 Data Analysis Challenges 

The sole act of data collection does not guarantee effective data analysis (Guba, 1981; 

Walsham, 1993; Klein and Myers, 1999; Kivjuna and Kuyini, 2017). Instead, there are a 

series of challenges and possible hinderances that must be addressed. In order to better 

understand these considerations, valuable guidelines were found in the paper “Criteria for 
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Assessing the Trustworthiness of Naturalistic Inquiries” by professor Egon G. Guba (1981). 

Herein, Guba presents a series of questions useful for assessing the “trustworthiness” of the 

research conducted, and in particular the data collected (Guba, 1981). These questions relate 

to the following:  

• Truth value 

• Applicability 

• Consistency 

• Neutrality 

On Truth Value 

The first question presented by Guba concerns the extent of truth in the collected data (Guba, 

1981: 80). In essence, to what extent can the researcher be confident in the “truth” of the 

findings? The notion of “truth” in this context, is comparable to the concept of verification in 

research. Herein, Guba elaborates on various research paradigms, and how “truth” and 

“reality” are determined for each epistemology (Guba, 1981: 80). Following, the scholar goes 

on to suggest that assessing “truth value” should happen through testing the observed findings 

with various sources, conducting so-called “member checks” (Guba, 1981: 80).  

In terms of the research conducted for this paper, there was limited access to “various 

sources” (respondents) for the given case context. As such, the concern with assessing “truth 

value” could potentially prove challenging. However, the research paradigm adhered to for 

this paper was established as interpretive. Hence, the aim was not to uncover a context-free 

“truth”, but rather to understand phenomena through people and their judgements.  

On Applicability 

The second question presented by Guba relates to the applicability of identified findings 

should the context or respondents change (Guba, 1981: 80-81). Traditionally, the notion of 

“applicability” has been regarded as analogous to generalisability. This is not a 

straightforward task however. It requires thorough knowledge (a “thick description”) of what 

Guba denotes as the “transferring and receiving contexts” (Guba, 1981: 81).  If such a 

description is present and, more importantly, demonstrates significant similarities between the 

contexts, there is reason to suppose applicability (Guba, 1981: 81).  
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With reference to own research, it was not feasible to assess the aspect of applicability in its 

traditional sense. Being an interpretive study, the aim is not to identify a generalisation that 

always holds true regardless of respondents and contexts. Instead, it seemed more fitting to 

aspire to identify hypotheses that are transferrable between contexts.  

On Consistency 

The third question relates to the aspect of consistency (Guba, 1981: 80). More specifically on 

how to determine if the findings “would be consistently repeated” for either the same or like 

subjects in similar contexts (Guba, 1981: 80). In the traditional sense, the notion of 

“consistency” can be interchanged with reliability. It highlights the concern that measuring 

tools or other instruments must produce “stable results if those results are to be meaningful” 

(Guba, 1981: 80). However, as Guba notes, assessing consistency becomes somewhat trickier 

when working within the interpretive paradigm (1981: 80). Humans - the most important 

instruments of an interpretive researcher - are volatile, error-prone, and susceptible to 

influence. As such, Guba states that consistency should be regarded as a form of a 

dependable, “trackable variance”, instead of the traditional expectation of invariance (Guba, 

1981: 80).  

In terms of the research conducted for this thesis, the extent to which consistency can be 

assessed is also rather limited. Being a single case study, reproducibility was not realistic. 

Instead, consistency (effectively in terms of dependability) could only partly be assessed 

through reviewing existing theories and research.  

On Neutrality 

The last question is concerned with how one can know whether findings are a result solely of 

the subjects and conditions, and not factors such as “bias, motivations, interests” and so forth 

(Guba, 1981: 80). The notion of “neutrality” in this context, traditionally refers to 

“objectivity”. According to Guba, some scholars believe that objectivity is guaranteed by the 

methodology (Guba 1981: 81). That is, they assume that properly conducted research 

eliminates investigator bias. However, Guba goes on to challenge this assumption, stating that 

methodologies are doomed to reflect the researchers and their preconceived notions (Guba 

1981: 81). As such, instead of placing the “burden of neutrality” on the researcher, Guba 

advocates to place it with the data (Guba, 1981: 81). 
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With regards to research conducted for this thesis, assessing neutrality (or rather credibility) 

proved the most challenging. Corbin and Strauss (1990) are fully aware of the challenges 

related to data analyses in terms of assessing the aforementioned points. As previously states, 

these aspects have traditionally been taken for granted.  However, the scholars find it 

important to point out that qualitative research must treat any such findings as implicit, rather 

than explicit (Corbin and Strauss, 1990). Hence, qualitative researchers should acknowledge 

and “guard against the dangers that lie in their positivistic connotations” (Corbin and Strauss, 

1990: 4-5). 
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4 Theoretical Background 
 

“In theory there is no difference between theory and practice. In practice there is.” 

- Yogi Berra, American baseball catcher 

 

In order to understand (i) why customers (predominantly from the governmental sector) tend 

to favour fixed-price, fixed-scope contracts (RQ1), (ii) the implications of contract type 

choice (RQ2), and (iii) how complexity analysis may aid in the choice of contract type (RQ3), 

some background information is necessary. 

This chapter will give an insight into popular development models and IT contracts, with 

particular focus on the current situation in Norway. The first sections will present the 

characteristics of plan-driven development and agile methodologies, accompanied by a 

comparison of the two approaches. Furthermore, the chapter will present the concept of 

software development contracts, as well as the most prominent actors in the Norwegian IT 

contract domain. 

4.1 Software Development Life-Cycle Models 
Like with any well-established discipline, the software industry has developed and advocated 

for life-cycle models that describe how to conduct software development projects (Boehm, 

1996; Larman and Basili, 2003; Sommerville, 2011). These models entail a prescriptive 

account of software development processes, defining them in normative fashion, “how they 

should be”.  

 

Figure 4.1-1 Spectrum of software development models 
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Software development models can be placed on a spectrum with the polarising sides, 

spanning from rigid, plan-driven development to increasingly more flexible, agile 

methodologies (Boehm, 1996; Sommerville, 2011). 

4.2 Plan-Driven Software Development 
The most traditional approach to software development is adherence to a so-called plan-

driven approach (Royce, 1970; Boehm, 1996; Beck et al., 2001; Sommerville, 2011). This 

type of life-cycle model is characterised by having a well-defined goal and development plan 

throughout the course of the project. As a form of illustration, the approach is analogous to 

that of building houses in the construction industry. Herein, one follows a sequential approach 

from the conception of an idea to the realisation of a finished product. A common scenario 

for house building follows the steps listed below: 

1. The customer communicates a desire for a house to be built.  

2. The architect draws the house, specifying its design and requirements. 

3. The construction workers adhere to the established and specified plan.  

4. An inspection is conducted to ensure that the house meets the required standards. 

5. The house is ready for customer take over. 

Likewise, traditional plan-driven software development follows an almost identical approach 

(Sommerville, 2011):  

1. The customer communicates a desire for a system to be built. 

2. The requirements are described in detail, conveying what the customer expects form 

the finished product. 

3. A team of software developers implement the requirements specification. 

4. Testing is conducted to ensure that the system needs the required standards.  

5. The finishes product is deployed and delivered to the customer. 
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4.2.1 The Waterfall Model 

The Waterfall model constitutes the most common approach to traditional, plan-driven 

software development. The model identifies a series of distinct, fundamental stages carried 

out in sequence to realise a goal. Many scholars, including Boehm (1996), Larman and Basili 

(2003) and Sommerville (2011) attribute the first description of the Waterfall model to stem 

from American computer scientist Winston W. Royce. However, Royce never coined the term 

“waterfall” in his article “Managing the Development of Large Software Systems” (Royce, 

1970). Interestingly, some scholars often incorrectly regard Royce as a proponent for the 

Waterfall model. In reality however, Royce used the model as an example of a subpar, 

inadequate development approach (Larman and Basili, 2003).  

Despite misconceptions surrounding Royce’s intentions, the Waterfall model has manifested 

itself as the de facto standard for traditional plan-driven software development (Larman and 

Basili, 2003). In literature, the specific names of the stages in the model vary slightly, but 

almost all definitions involve the following: (i) Definition of requirements, (ii) Design of 

system and software, (iii) Implementation and unit testing, (iv) Integration and system testing, 

and (v) Operation and maintenance (Sommerville, 2011). Evidently, the Waterfall model gets 

its name from the cascade leading downwards from one stage to another (Sommerville, 2011).  

 

Figure 4.2.1-1 Illustration of the Waterfall model adapted from Sommerville (2011). 

The premise of adhering to the Waterfall model is simple. Each of the stages are to be carried 

out in sequence (Sommerville, 2011). In theory, planning and scheduling of all process 

activities should therefore be defined prior to their actual execution (Sommerville, 2011). A 

succeeding phase can only start once the preceding phase has finished and the necessary 
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documents approved (Sommerville, 2011). As such, the Waterfall model sequentially works 

its way down to the final state – Operation and maintenance – where the software product is 

put into use (Sommerville, 2011). 

4.2.2 Claimed Advantages of Plan-Driven Development 

Proponents of plan-driven development and the Waterfall model argue that the effort put in 

early in the development process can reduce costs at a later stage (Larman and Basili, 2003; 

Sommerville, 2011). By example, identifying a fault in the requirements specification is 

cheaper to correct than attempting to fix the same fault later in the development life-cycle 

(Larman and Basili, 2003; Sommerville, 2011).  

Another argument in favour of plan-driven development is the emphasis on documentation. 

Requirements, design documents, and source code, are all expected to be thoroughly 

documented prior to their implementation (Sommerville, 2011). This mechanism serves to 

minimise the risks of knowledge loss, should key team members leave before project 

completion (Larman and Basili, 2003; Sommerville, 2011). Having a detailed, up-to-date 

specification and design document enables new teams or team members to familiarise 

themselves with the system, without being overly dependent on the knowledge of previous 

team members (Larman and Basili, 2003; Sommerville, 2011).  

A third argument in favour of plan-driven development is the associated structure that comes 

with this approach (Sommerville, 2011). By example, the Waterfall model clearly defines 

discrete stages, and a sequential progression through these. As such, schedules and milestones 

can be easily identified, and progression measured thereafter (Larman and Basili, 2003; 

Sommerville, 2011). Roles and responsibilities can be well-documented, consequently 

granting the approach a solid degree of predictability, and in turn simplifies management and 

governance of the project (Sommerville, 2011).  

The main advantages of plan-driven development can thus be summarised by the following 

points: 

1. Thorough groundwork early on reduced unnecessary re-work at a later stage. 

2. Emphasis on documentation mitigates the risk of knowledge loss. 
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3. Defined structure and scheduling increases predictability and simplifies management 

and governance of the project. 

4.2.3 Claimed Disadvantages of Plan-Driven Development 

Similar to Royce’s intention in his 1970 article “Managing the Development of Large 

Software Systems”, an increasing number of scholars and practitioners have criticised the 

sequential and rigid nature of plan-driven development approaches (Larman and Basili, 2003; 

Sommerville, 2011).  

One of the main criticisms of plan-driven development is rooted in the degree of the 

customer’s upfront certainty about the product (Boehm, 1996; Sommerville, 2011). In 

essence, the central question becomes; do customers know exactly what they want prior to 

development? The simple answer, according to opponents of plan-driven development, is no. 

Numerous scholars argue that uncertainty is a realistic and vital factor to consider 

(Sommerville, 2011). As such, plan-driven approaches are criticised for disregarding this 

uncertainty, and not placing enough weight on the effort required by unavoidable re-work. 

Activities such as re-design, re-development, and re-testing all increase the cost of the project 

(Sommerville, 2011).  

Another argument considers unforeseen technical difficulties. Scholars argue that it is often 

difficult to foresee technical challenges in the implementation simply from looking at design 

and requirements specifications (Larman and Basili, 2003; Sommerville, 2011). As a result, 

persistence in adhering to a static document should not be justifiable. Instead, developers 

should be able to act on newly discovered information.  

A last significant point is the scepticism towards the notion of “Big Bang” development 

(Eason, 1988; Sommerville, 2011). In essence, plan-driven approaches place customer 

verification and validation at the end of the development life-cycle. This implies neglect of 

regular customer collaboration. Hereunder, the development team to not get feedback on the 

product until after it has been finalised. Any identified shortcomings must be addressed from 

this point, yet again possibly causing extensive re-work (Eason, 1988).  

The main disadvantages of plan-driven development can thus be summarised in the following 

points:  

1. Thorough upfront planning is counterproductive and leads to unnecessary re-work. 
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2. Unforeseen technical difficulties are not in alignment with adhering to a defined 

specification. 

3. “Big Bang” development complicates the ability to adapt to changes, and frees the 

customer from regular collaboration. 

4.3 Agile Software Development 
As evidenced, plan-driven development has been subject to significant criticism in the later 

years (Beck et al., 2001). In order to understand this shift in attitude, one must consider the 

historical context. Primarily, the concerns that sparked this debate came to life after the so-

called “Software Crisis” from 1965-1985 (Randell et al., 1969; Dijkstra, 1972). During the 

three decades, numerous development projects went beyond budget and schedule (Naur, 

1970). Consequently, several practitioners found themselves questioning the way software 

development projects were conducted. The central question had become: What are we doing 

wrong? Scholars started to identify a need for increased agility in the software development 

process, an approach that stood in contrast with the traditional ways in which things had been 

done (Sommerville, 2011). 

4.3.1 Agile Principles 

The agile principles were formally presented in The Manifesto for Agile Software 

Development, most commonly known simply as the Agile Manifesto (Beck et al., 2001; 

Larman, 2004; Sommerville, 2011). Herein, a series of key points advocating for increased 

agility in the software engineering industry were laid forth (see Appendix A for a complete 

list of the principles). The manifesto was born at the Snowbird ski resort in Utah in 2001 

(Beck et al., 2001; Larman, 2004; Rally, 2010). During this meeting, seventeen 

representatives from various IT domains such as Extreme Programming (XP) and Scrum, met 

to find a common ground. The conversation emerged when a small group of individuals in the 

IT industry acknowledged the need for a new, more agile, way of approaching software 

development (Beck et al., 2001).  

In brief terms, the principles mainly advocate for (i) greater customer involvement, (ii) 

welcoming changes to the requirements, and (iii) focus on programming and code rather than 

extensive documentation. 
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4.3.2 Claimed Advantages and Disadvantages of Agile Development 

Naturally, the claimed advantages of agile development are closely linked to the claimed 

disadvantage so traditional plan-driven development. As mentioned, agile set out to combat 

the shortcomings and malpractices of plan-driven approaches (Beck et al., 2001; 

Sommerville, 2011).  

Where a concern for unnecessary re-work had been identified, agile development stresses the 

importance of regular customer collaboration (Beck et al., 2001). Increasing customer 

collaboration ensures that the development team, receives frequent feedback on their work 

effort. This simplifies validation, as it becomes easier to check whether or not developers are 

“on the right track” (Beck et al., 2001; Larman, 2004; Sommerville, 2011).  

Furthermore, working iteratively combined with customer feedback, is said to increase 

flexibility of the development process (Sommerville, 2011). Since agile development discards 

the notion of “Big Bang” implementation, customers are arguably better equipped to 

communicate change requests without too much concern of unnecessary re-work 

(Sommerville, 2011).  

Another claimed advantage of agile development is the increased focus on individuals and 

working source code, rather than documents and upfront processes (Beck et al., 2001; 

Sommerville, 2011). The approach stresses the importance of trusting individuals to do their 

job and demonstrating progress through working code as two hugely motivating factors. 

Combined with regular customer collaboration and increase adaptability to changes, the 

ability to work agile would arguably lead to fewer project failures (Beck et al., 2001; 

Sommerville, 2011).  

The claimed disadvantages of agile development are similarly linked to the claimed 

advantages of plan-driven approaches. For instance, the lack of upfront documentation and 

planning is vulnerable to knowledge loss in the event of key personnel disappearing 

(Sommerville, 2011). Additionally, the flexible nature of agile approaches places a greater 

responsibility on project managers. Seeing that agile projects do not adhere to a detailed 

schedule and plan, managers are required to be increasingly meticulous about the ways in 

which the project is managed (Sommerville, 2011). Arguably, agile approaches are based on 

unrealistic expectations of individual team members.  
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Furthermore, agile development has been criticised for its lack of predictability (Sommerville, 

2011). Opponents of the approach claim that the increased focus on flexibility compromises 

the degree of predictability claimed to be granted by plan-driven approaches (Sommerville, 

2011). Essentially, allowing for “extreme flexibility” cannot be reconciled with having 

complete trust in the project, process, or outcome.  

Another claimed disadvantage is the fact that not all development activities can be easily 

divided to fit smaller iterations (Sommerville, 2011). As such, working in time-boxed 

iterations with the ultimate goal of frequently producing valuable, working software, can be 

difficult (Sommerville, 2011). 

4.4 Plan-Driven Development vs. Agile 
Development: Flexibility or Predictability? 
Evidently, there are trade-offs when it comes to assessing plan-driven development against 

agile approaches. The main trade-off concerns that of flexibility versus predictability (Beck et 

al., 2001; Sommerville, 2011). As seen from the illustration below, an increase in 

predictability arguably excludes the possibility to work agile. Likewise, an increase in 

flexibility compromises plan-driven approaches.  

 

Figure 4.4-1 Plan-driven development versus agile development: Trade-offs. 
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4.5 Software Development Contracts 
When a form of workforce is hired, it is customary to produce a contract (Jørgensen, 2015; 

Jørgensen et al., 2017). At its core, a contract is defined as a biding obligation between parties 

to establish the agreement of the scope of the work effort (Opelt et al., 2013; Jørgensen, 2015; 

Jørgensen et al., 2017; Hagen, 2017).  

Contracts have been around for various millennia, with origins traced back to 3000 BC in 

Mesopotamia (Jørgensen, 2015; Jørgensen et al., 2017). Back then, workforce agreements 

were written in runes and inscribed on rocks. Although contract design has evolved quite 

significantly since the lower Palaeolithic period, the concept remains more or less unchanged 

(Jørgensen, 2015; Jørgensen et al., 2017). Contracts shall specify the parties involved, the 

work to be realised, and in most cases, the payment for such work (Opelt et al., 2013; 

Jørgensen, 2015; Jørgensen et al., 2017; Hagen, 2017). Having addressed the evolution of 

software development and the emergence of various methodologies and processes in the 

previous section, it become necessary to define different software contract types as well. 

4.5.1 Plan-Driven Contracts 

As the name suggests, plan-driven contracts are based on plan-driven development 

approaches. These types of contacts rely heavily on the characteristics of traditional software 

development, placing significant emphasis on upfront activities, such as planning and 

requirements specification (Hirsch, 2005; Bird and Bird, 2010; Opelt et al., 2013; Jørgensen, 

2015; Jørgensen et al., 2017; Ernst & Young, 2018). Arguably, this serves to increase 

predictability of the project (Hirsch, 2005; Bird and Bird, 2010; Opelt et al., 2013; Jørgensen, 

2015; Jørgensen et al., 2017).  

Plan-driven contracts are predominantly fixed in both price and scope (Jørgensen, 2015; 

Jørgensen et al., 2017; Hagen, 2017). As such, they are most commonly referred to as fixed-

price, fixed-scope contracts (Hirsch, 2005; Bird and Bird, 2010; Opelt et al., 2013; Jørgensen 

et al., 2017). This is in alignment with the principles of traditional software development 

(Sommerville, 2011). The contracts can be fixed-price as the product and project are assumed 

to be thoroughly planned (herein ensuring fixed-scope) prior to development (Hirsch, 2005; 

Bird and Bird, 2010; Opelt et al., 2013; Jørgensen et al., 2017).  
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Another characteristic of fixed-price, fixed-scope contracts is the modest focus on customer 

collaboration throughout the development process (Hirsch, 2005; Bird and Bird, 2010; Opelt 

et al., 2013; Jørgensen et al., 2017). In alignment with traditional plan-driven principles, 

customers are only required for the specification of requirements prior to development, and 

the verification and validation activities after project completion (Hirsch, 2005; Bird and Bird, 

2010; Opelt et al., 2013). Regular customer collaboration throughout the project is typically 

not accounted for in fixed-price, fixed-scope contracts (Opelt et al., 2013; Bird and Bird, 

2010; Jørgensen et al., 2017; Ernst & Young, 2018).  

Characteristics of plan-driven contracts include: 

1. Fixed price 

2. Fixed scope 

3. Limited customer collaboration 

4.5.2 Agile Contracts 

Similarly, agile development requires a different type of contract (Bird and Bird, 2010; Opelt 

et al., 2013; Bernstein, 2015; Ernst & Young, 2018). For the purpose of working agile, the 

contracts themselves should be more dynamic in nature (Opelt et al., 2013; Bird and Bird, 

2010; Jørgensen et al., 2017; Ernst & Young, 2018). As such, agile contracts often adhere to a 

target price and scope model (Jørgensen et al., 2017). This is said to be in alignment with 

agile principles, supporting the flexible nature of such approaches (Bird and Bird, 2010; Opelt 

et al., 2013; Bernstein, 2015; Jørgensen et al., 2017; Moustafa, 2017; Ernst & Young, 2018). 

These types of contracts are sometimes referred to as "Time and material" (T&M) contracts 

(Opelt et al., 2013; Bird and Bird, 2010; Jørgensen, 2015; Jørgensen et al., 2017, Moustafa, 

2017).  

Another prominent feature of agile contracts is the emphasis on frequent customer 

collaboration throughout the project life-cycle (Opelt et al., 2013; Jørgensen, 2015; Jørgensen 

et al., 2017; Ernst & Young, 2018). Agile contracts extend the customer role, including them 

in activities such as writing user stories, regularly assessing smaller deliverables, and 

providing continuous feedback to the team (Bird and Bird, 2010; Opelt et al., 2013; Bernstein, 

2015; Ernst & Young, 2018).  
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Characteristics of agile software contracts include: 

1. Target price 

2. Target scope 

3. Emphasis on customer collaboration 

4.5.3 Comparison of Fixed-Price, Fixed-Scope Contracts and Agile 
Contracts 

The following table summarises the main differences between fixed-price, fixed-scope 

contracts and agile software contracts:  

Contract Type Price Model Scope Model Customer Collaboration 

Plan-driven Mostly fixed-

price 

Mostly fixed-

scope 
Limited customer collaboration 

Agile 
Flexible, often 

a target price 

Flexible, often a 

target scope 

Regular and continuous 

customer collaboration 
Figure 4.5.3-1 Comparison between plan-driven and agile contracts. 

4.6 Norwegian Software Contracts 
There are three prominent actors in the Norwegian IT contract domain (Anskaffelser.no, 

2017). These actors include: 

1. The Agency for Public Management and eGovernance (Difi)  

2. The Norwegian Computer Society (NCS)  

3. ICT Norway 

The Agency for Public Management and eGovernance (Difi) is a government agency 

subordinate to the Norwegian Ministry of Government Administration and Reform 

(Anskaffelser.no, 2017). Difi’s mission statement include aiding the public sector to achieve 

quality, efficiency, user friendliness, openness, and participation, with reference to IT 

solutions and services.  
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The Norwegian Computer Society (NCS) is the country’s largest special interest society for 

information technology (Dataforeningen.no, 2017). NCS constitutes and independent forum 

for Norwegian IT professionals, practitioners and users (Dataforeningen.no, 2017). 

ICT Norway is the interest group for the Norwegian ICT industry (Ikt-norge.no, 2017). As 

with the Norwegian Computer Society, ICT Norway represents a wide range of parties, 

spanning from major entities to smaller entrepreneurial companies (Ikt-norge.no, 2017). 

4.6.1 Norwegian Software Development Contract Types 

There are no official standard contracts for software development in Norway 

(Anskaffelser.no, 2017). Instead, there are three prominent agreement portfolios frequently 

labelled as “standard contracts”. These portfolios are managed by The Agency for Public 

Management and eGovernance (Difi), The Norwegian Computer Society (NCS), and ICT 

Norway (Anskaffelser.no, 2017).  

As such, these contracts are not standard in the sense that they have been negotiated and 

balanced (Anskaffelser.no, 2017). Instead, they get their name from the fact that they typically 

are the de facto contracts for software development projects in Norway. This distinction is 

important as it implies that the standards are not obligatory (Hagen, 2017). For the remainder 

of this research however, the term “standard” will be used to denote the various contract types 

managed by either party.  

A second note is that all parties have devised contract templates for a variety of service 

purchases, ranging from the acquisition of hardware and tools, to development and 

consultancy (Anskaffelser.no, 2017). The contracts presented in the following section are 

mainly those that deal specifically with software development aspects and purposes, and 

which are relevant for the case in question. As such, an elaboration on contract types relating 

to the acquisition of hardware and tools has been omitted.  

4.6.2 Contract Types Managed by Difi 

The Norwegian Agency for Public Management and eGovernance (Difi) has devised a family 

of contracts labelled “State (Government) Standard Agreements” (SSA) (Anskaffelser.no, 

2017; Moustafa, 2017). This portfolio encompasses contracts for procurements of IT systems 

and consultancy services (Anskaffelser.no, 2017; Moustafa, 2017). For the purpose of 
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software development, SSA-T and SSA-S are the most relevant (Anskaffelser.no, 2017; 

Moustafa, 2017). SSA-T is a contract template for development and adaptation of software 

systems (Anskaffelser.no, 2017; Moustafa, 2017). It adheres to a fixed-price pricing model 

and characterised to suit plan-driven approaches (Anskaffelser.no, 2017; Moustafa, 2017). 

The SSA-T requires the customer to provide a detailed specification of the envisioned 

product, which providers are naturally obligated to comply with (Anskaffelser.no, 2017; 

Moustafa, 2017). Contrastingly, as the name suggests, SSA-S is the contract template for 

agile development (Anskaffelser.no, 2017; Moustafa, 2017). Its suitability with agile 

approaches stems from the fact that this contract ensures regular collaboration between the 

customer and the provider (Anskaffelser.no, 2017; Moustafa, 2017). Like SSA-T, SSA-S 

defines a fixed-price for the development project (Anskaffelser.no, 2017; Moustafa, 2017). 

4.6.3 Contract Types Managed by NCS 

The Norwegian Computer Society (NCS) manage their own portfolio of contracts 

(Dataforeningen.no, 2017; Moustafa, 2017). The family of development contracts are mainly 

that of the PS2000 template series (Dataforeningen.no, 2017). The original contract, the 

PS2000 Standard, is claimed to be most suitable for traditional plan-driven development 

(Dataforeningen.no, 2017; Moustafa, 2017). With the increasing need for agile contracts, the 

PS2000 Agile contract template was defined, and argued to meet this demand 

(Dataforeningen.no, 2017; Moustafa, 2017). The last contract, PS200 SOL, is a contract for 

mission based agile development (Dataforeningen.no, 2017; Moustafa, 2017). All contracts 

adhere to a target price model and, to varying extent, claimed to be suitable for agile 

methodologies (Dataforeningen.no, 2017; Moustafa, 2017).  

4.6.4 Contract Types Managed by ICT Norway 

ICT Norway provides two different contract templates, suitable for either small- or large-scale 

development projects (Ikt-norge.no, 2017; Moustafa, 2017). For smaller projects, the 

Standard System Development Agreement (herein abbreviated SSDA), is the preferred choice 

(Ikt-norge.no, 2017; Moustafa, 2017). For such contexts, there is an assumption that there is 

little need for establishing a project organisation (Moustafa, 2017). In larger projects contexts, 

the Standard System Development Project Agreement (abbreviated SSDPA) should be used 

(Ikt-norge.no, 2017; Moustafa, 2017). This contract template provides comprehensive 

documentation for the terms surrounding such large-scale projects, such as cost management 
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and monitoring (Ikt-norge.no, 2017; Moustafa, 2017). The SSDPA is rooted in the plan-

driven mindset (Ikt-norge.no, 2017; Moustafa, 2017). Both contract templates manged by ICT 

Norway adopt a time and materials pricing model (Ikt-norge.no, 2017; Moustafa, 2017).  

4.6.5 Summary of Norwegian Contract Types 

The following table (adapted from Moustafa, 2017) summarises the characteristics of the 

aforementioned contracts, with reference to pricing model, owner, and development approach.  

Template Pricing Model Managed by Suitable for 

SSA-S Fixed-price Difi Agile 

SSA-T Fixed-price Difi Plan-driven 

SSDA Time and materials ICT Norway Ad-hoc development 

SSDPA Time and materials ICT Norway Plan-driven 

PS2000 Standard Target-price NCS Agile 

PS2000 Agile Target-price NCS Agile 

PS2000 SOL Target-price NCS Agile 

Table 4.6.5-1 Summary of Norwegian contract templates 
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Part I: Understanding the Decision-Making 
Process for Choosing Software 
Development Contracts 
 

The following part sets out to understand the decision-making process for choosing software 

development contract types. Chapter 5 Expert Opinions presents the expert opinions provided 

through interviews with various individuals; both stakeholders and independent experts. 

Findings from these conversations are then assessed in Chapter 6 Results, and their 

implications elaborated on in Chapter 7 The Need for Improvement.   
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5 Expert Opinions 
 

“It is impossible to work in information technology without also engaging in social 

engineering” 

- Jaron Lanier, the “founding father of virtual reality”.  

 

In order to answer the first research question (RQ1 - What are the reasons for customers 

favouring fixed-price, fixed-scope contracts?), interviews with project stakeholders as well as 

an independent expert were conducted. 

5.1 Expert Opinion: Independent Lawyer 
The first interviewee is a leading expert on Norwegian IT contracts. In order to preserve 

anonymity, the expert in question will be referred to as Mr. Advocat for the remainder of this 

thesis. In brief, Mr. Advocat is a lawyer in a Norwegian law firm and specialises in 

commercial technology contracts. He holds long experience in working with public 

procurements of IT systems, as well as negotiating such contracts. Furthermore, Mr. Advocat 

has previously worked with the Norwegian Computer, as well as the Agency for Public 

Management and eGovernment (Difi).  

The meeting with Mr. Advocat was conducted as a semi-structured interview. As such, a 

series of main questions had been defined in advance, yet the interview subject was allowed 

to speak freely about any area they deemed relevant. The questions for the interview can be 

found in Appendix B. 

“It’s about risk management” 

Upon asked why most customers tend to favour fixed-price, fixed-scope contracts, Mr. 

Advocat stated several reasons. Firstly, he attributed the choice of contract type to relate to 

the aspect of risk, and more specifically the distribution of risk between the two parties. As 

stated, working agile poses a greater risk on the customer, compared to traditional plan-driven 

and sequential development. This is essentially because agility extends customer 
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collaboration throughout the development lifecycle, posing greater responsibility on the 

customer. Customers are generally reluctant to take such risks. Instead, they wish to place all 

risk on the provider, as a way to minimise their own stakes in the project. 

“How can you work agile when there are no real agile contracts?” 

A second explanation for the popularity of plan-driven contracts, is the lack of adequate agile 

contracts in Norway. In essence, Mr. Advocate postulates that there are no IT contracts said to 

be fully agile in nature. He claims the current state of agile contracts to be grounded in the 

attempt to balance both predictability and flexibility, yet deeming this endeavour both 

counterproductive and impossible. Mr. Advocat further states that the current agile contracts 

are so complex in nature, that they paradoxically undermine the fundamental agile principles. 

“You need a team of lawyers and consultants to understand the contract. Paradoxically, this 

is not what agile is about!” 

“After all, contracts are based on mistrust” 

However, according to Mr. Advocat, the main reason for why customers tend to favour fixed-

price, fixed-scope contracts is based heavily on psychological factors. More specifically, it 

boils down to the notion of mistrust between the two negotiating parties. Mr. Advocat stated 

that numerous customers (or “outsiders”) carry a sense of scepticism towards software 

providers. In turn, they do not fully trust that providers will refrain from acting 

opportunistically. Such potentially destructive behaviour gives rise to risks the customer is not 

willing to take. As a consequence, customers perceive the plan-driven nature and upfront 

specification associated with fixed-price, fixed-scope contacts to provide greater 

predictability, and in turn reduce the overall risk. “They want full control of both the product 

and the process at the same time. I’m not so sure it can be done.” 

“They don’t understand agile” 

As a last point, the notion of mistrust was also linked to the level of maturity within an 

organisation. Mr. Advocat claims that a lot of customers (particularly in the governmental 

sector) have yet to fully understand what working agile entails. A lot of their objections are 

still rooted in the perception that agility is synonymous with unpredictability, evidently 

causing scepticism when deviating from the traditional plan-driven approaches.  
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5.2 Expert Opinion: Customer Representative 
Having sought insight from an independent party on why customers tend to favour fixed-

price, fixed-scope contracts, the views of the customer must naturally be addressed. A 

meeting with a representative from the customer side was arranged. For the purpose of 

preserving anonymity, this individual will simply be referred to as Mr. Customer. Mr. 

Customer is a central team member on the customer side, holding managerial responsibilities. 

Questions from this interview are presented in Appendix C. 

It should be noted the nature of this conversation was both unstructured and brief. The reason 

for this is that the opportunity presented itself suddenly, and hence the interview was never 

formally planned. Despite not having prepared a list of questions, the main focus was still to 

address the reasons for choosing a fixed-price, fixed-scope contract.  

“A project needs structure and predictability” 

As with Mr. Advocat, Mr. Customer stated several reasons for why customers tend to favour 

fixed-price, fixed-scope contracts, and more specifically, why the current project had 

followed the same practice. The first explanation was rooted in aspects of administration and 

bureaucracy. Mr. Customer attributed the choice of contract type to the fact that leaders and 

top-level administrations demand predictability. This predictability, in regard to price and 

scope, is best managed through plan-driven approaches. In turn, fixed-price, fixed-scope 

contracts prove the most suitable. 

“It’s about risk management” 

Lastly, Mr. Customer also introduced the aspect of risk management with regard to choosing 

the contract type. Fixed-price, fixed-scope contracts are viewed to hold less risk for the 

customer, as it is the responsibility of the provider to deliver on the agreed upon price and 

scope. According to Mr. Customer, a plan-driven approach mitigates the risks of working 

agile. “If you know where you want to go, why not?” 

5.3 Expert Opinion: Provider Representative 
Having obtained insights from both independent experts and a customer representative, the 

provider was also confronted with the same underlying question. The reason for this approach 

was to gain additional insight from the opposing party. As such, a representative from Alpha 
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IT, herein called Mr. Provider, was interviewed. Although the opportunity for this interview 

emerged suddenly, a set of questions had been prepared in advance. Questions from this 

interview can be found in Appendix D.  

“Customers want control and predictability” 

Mr. Provider postulated that the tendency to favour fixed-price, fixed-scope contracts was 

rooted in the desire to ensure predictability. The customer views plan-driven contracts as the 

best way to manage and control software development projects and the process itself, as it 

requires the provider to follow an agreed-on specified plan of execution. However, Mr. 

Provider did not agree with these assumptions. Instead, he firmly believed that increased 

flexibility ultimately improves the overall quality of the product. “With a project as large as 

ours, it is impossible to know exactly what you want in advance.” As such, being legally 

bound to a rigid plan of execution and specification only complicates the process when 

inevitably facing unexpected events.  

“They don’t trust us, or they don’t trust agile” 

Another prominent reason for the choice of contract type, according to Mr. Provider, relates 

to the notion of mistrust. Without being able to pinpoint specifically the cause of mistrust, Mr 

Alpha stated, “either, they [customer] don’t trust us, or they don’t trust agile.” With that in 

mind, Mr. Customer and Mr. Advocat shared the impression that either mistrust or agile 

scepticism causes customers to favour fixed-price, fixed-scope contracts. 



58 
 

6 Results 
 

“It’s not faith in technology. It’s faith in people” 

- Steve Jobs. 

 

Having interviewed various stakeholders as well as an expert on software development 

contracts, several reasons for why customers tend to favour fixed-price, fixed-scope contracts 

have been postulated. These reasons can be summarised into two main categories; practical 

and theoretical reasons. The practical reasons deal with "real world" considerations, such as 

administration and bureaucracy. The theoretical reasons on the other hand, are more closely 

linked to psychological factors. An interesting note on the choice of contract is that there 

seemed to be conflicting justifications for what influenced the decision-making process 

between the customer and the independent experts. On one side, the customer mainly 

attributed the choice of contract to the practical reasons. Contrastingly the independent 

experts consulted (and in part also the provider) were more inclined to explain it on the basis 

of psychological aspects. 

6.1 Practical Reasons for Choosing Fixed-Price, 
Fixed-Scope Contracts 
With reference to the practical reasons for why customers tend to favour fixed-price, fixed-

scope contracts, aspects related to administration, management, and business stood out as the 

most prevalent. Firstly, public sector customers generally experience that fixed-price, fixed-

scope contracts are more easily approved by top-level administrations (Hagen, 2017). This is 

attributed to the fact that such contracts, as the name suggests, place clear constraints on the 

final price and scope of the product (Opelt et al., 2013; Hagen, 2017; Jørgensen et al., 2017).  

Another related factor for why customers opt for fixed-price, fixed-scope contracts is the 

claimed predictability that these contract types provide (Opelt et al., 2013; Hagen, 2017; 

Jørgensen et al., 2017). This deals particularly with the aspects of planning and execution of 

both the process and the product (Jørgensen et al., 2017). Defining the project in terms of 
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scope and functionality is said to facilitate project management and governance (Opelt et al., 

2013; Hagen, 2017; Jørgensen et al., 2017). In essence, one is able to produce a detailed plan 

of execution, wherein roles and responsibilities are clearly defined, as well as life-cycle 

timelines, milestones, and requirements for the finished product (Opelt et al., 2013; Hagen, 

2017; Jørgensen et al., 2017).  

According to the findings from the various interviews conducted, fixed-price, fixed-scope 

contracts reduce the level of risk from a customer perspective (Opelt et al., 2013; Jørgensen et 

al., 2017; Ernst & Young, 2018). Put simply, the customer is only responsible for the upfront 

specification and documentation, limiting the need for further involvement and clarifications 

(Jørgensen et al., 2017). This carries huge practical implications as seen from a business 

standpoint. For instance, key personnel (such as domain experts) may only be required to be 

present during a fixed period of time. Once the specifications are completed and handed over 

to the customer, the same individuals are then free to go onto working on other projects. As a 

consequence, more responsibility is placed on the part of the provider (Hagen, 2017; 

Jørgensen et al., 2017). After all, they have now been made responsible for adhering to the 

specified and agreed-upon plan (Opelt et al., 2013; Jørgensen et al., 2017).  

The aforementioned factors however, heavily rely on the assumption that the requirements 

can and have been fully and adequately defined, and that unforeseen circumstances will not 

prove too complicating (Opelt et al., 2013; Jørgensen et al., 2017; Ernst & Young, 2018). 

This, as shall be seen, is not always the case (Opelt et al., 2013; Jørgensen et al., 2017).  

6.2 Theoretical Reasons for Choosing Fixed-Price, 
Fixed-Scope Contracts 
Interestingly, independent experts were much more in favour of attributing the choice of 

contract type to underlying psychological aspects, compared to the customers themselves. 

6.2.1 Mistrust 

One respondent, the lawyer interviewed, postulated that the choice of contract type ultimately 

boiled down to psychological factors. More specifically; the element of mistrust between the 

customer and the provider. Mr Advocat argued that customers tend to favour fixed-price, 

fixed-scope contracts, as it is believed that these contract types prevent providers from acting 

opportunistically. In other words, customers have a tendency to fear that providers will take 
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advantage of their resources, unless controlled by a rigid contract and scope. This is in 

alignment with observations in existing research (Jørgensen, 2015; Jørgensen et al., 2017; 

Moustafa, 2017). According to Jørgensen (2015) and Jørgensen et al. (2017), customers are 

more likely to choose agile contract types if they can refer to previously successful 

experiences with the provider. Essentially; if trust has already been established (Jørgensen, 

2015; Jørgensen et al., 2017).  

Principal-Agent Theory: Information Asymmetry 

In order to concretise the aspect of mistrust, the Principal-Agent Theory and notion of 

information asymmetry when choosing the contract type should be considered (Keil, 2005; 

Jørgensen, 2015; Jørgensen et al., 2017). This theory is based on the following premise: The 

provider (an Agent) conducts work for the customer (a Principal). Throughout development, 

the provider will typically inhabit more knowledge about the project and product than the 

customer (Keil, 2005). This causes an information asymmetry, which potentially enables the 

provider to behave opportunistically (Keil, 2005; Jørgensen, 2015; Jørgensen et al., 2017). It 

is this fear; the lack of trust in the provider, that arguably prompts the customer to favour 

fixed-price, fixed-scope contracts for software development (Keil, 2005; Jørgensen, 2015). 

Keil (2005) postulates that information asymmetry becomes particularly apparent in software 

development contexts, as there are no universal metrics for assessing productivity or quality.  

Transaction Cost Theory 

Another theory is that of Transaction Cost in regard to contract completeness (Jørgensen, 

2015; Jørgensen et al., 2017). Herein, the assumption is that all contracts are incomplete 

(Jørgensen et al., 2017). As such, the risk for opportunistic behaviour from the provider side 

increases with the level of incompleteness of the contract (Jørgensen, 2015; Jørgensen et al., 

2017). Yet, increasing this completeness carries with it a transaction cost. The scope must be 

suggested, negotiated, and administered, and the right personnel must be available. As such, 

customers are said to believe that the more detailed a contract is (fixed-price), and the more 

requirements they have specified (fixed-scope), the less likely it becomes that the provider 

may act opportunistic (Jørgensen, 2015; Jørgensen et al., 2017). This is interpreted to mean 

that although there are initial transaction costs associated with specification of the product, 

these costs are still favourable to those transaction costs emerging from policing and 

enforcement.  
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7 The Need for Improvement 
 

“Good, better, best. Never let it rest. 'Til your good is better and your better is best.” 

- St. Jerome, Catholic priest 

 

As previously mentioned, solely addressing the underlying reasons contributing to the choice 

of software development contract types (presented in the previous chapter), does not suffice. 

The natural next point of inquiry then becomes to assess the implications of said choices. It is 

no secret that the case study in question suffers from a variety of issues. Many of these issues, 

as will become evident in the following chapters, are in some way linked to the restrictions 

put in by the fixed-price, fixed-scope contract. For that reason, the more pressing concern 

becomes: What are the potential challenges and consequences of opting for the “wrong” 

contract?  

According to existing research, the type of contract dictates large and central aspects of any 

development project (Jørgensen et al., 2017). On the highest level, contracts define a myriad 

of economic, managerial, and practical aspects. For instance, the contract may pose certain 

requirements for roles and responsibilities; the personnel and their work descriptions (Ernst & 

Young, 2018). Examining the matter further, it becomes evident that the contract ultimately 

dictates the very nature of the development process itself (Jørgensen et al., 2017). Given such 

a premise, addressing the role of the contract in terms of project outcome proves highly 

important in an attempt to improve the overall decision-making process. 

7.1 Contracts and Project Outcome  
Unfortunately, there exists limited research on the relationship between the software 

development contract type and project outcome (Jørgensen et al., 2017). One of the most 

frequently cited papers on this issue, bears the title “Direct and indirect connections between 

type of contract and software project outcome” (Jørgensen et al., 2017). It should be noted 

however, that this paper was published as late as in 2017. As such, it indicates that this 

linkage is fairly new in terms of established research.   
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The paper was produced by researchers Jørgensen, Mohagheghi, and Grimstad at the Simula 

Research Laboratory in Norway. As the title suggests, Jørgensen et al. address the 

implications of contract type choice in relation to the project outcome (2017). Having studied 

software projects both internationally and within in the Norwegian governmental sector, the 

studies clearly identify a higher risk of project failure for fixed-price, fixed-scope contracts 

(Jørgensen et al., 2017).  

The researchers attribute this trend to several reasons. Firstly, when there is a significant 

degree of uncertainty related to the work required, the risk of inaccurate cost estimates 

increases accordingly (Jørgensen et al., 2017). In turn, it is believed that providers then decide 

to drive up the price, in an attempt to mitigate these risks and ultimately prevent financial loss 

(Jørgensen et al., 2017). The notion of uncertainty related to the required work effort 

manifests itself elsewhere. As the researchers suggest, software requirements specifications 

are never fully complete (Jørgensen et al., 2017). By implication, the scope cannot be fully 

complete. This may in turn lead to a self-conflicting situation wherein customers find 

themselves expecting fixed-price, fixed-scope, but in reality, the scope is open to 

interpretation (Jørgensen et al., 2017).  

Lastly, according to Jørgensen et al. (2017) approximately 10% of all software projects fail to 

realise any client benefits. With this information in mind, the researchers argue that since 

fixed-price contracts carry inherent risks of project failures, these should be used with caution 

in the industry (Jørgensen et al., 2017). However, it is not the explicit intention of this 

research paper to warn against fixed-price, fixed-scope contracts. Instead the main takeaway 

should be the acknowledgement that contracts ultimately define the very nature of the 

development process (Jørgensen et al., 2017). Given this premise, there is a need to ensure 

sound software development contracting. That is; to improve the decision-making process.  
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Part II: Improving the Decision-Making 
Process for Choosing Software 
Development Contracts 
 

This part of the thesis attempts to look into how the decision-making process for software 

development contracts can be improved. 
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8 Complexity Analysis 
 

“The more we can organise, find and manage information, the more effectively we can 

function in our modern world” 

- Vinton G. Cerf, the “father of the Internet”.  

 

In order to improve the decision-making process, one must first identify the key elements that 

affect the complexity landscape (Snowden and Boone, 2007). The case study in question can 

be defined by such three elements; the contract, the product, and the development model. 

This is illustrated by the below figure, Figure 8-1 Elements in the complexity landscape. 

These elements are considered closely linked, and mutually affect one another. By 

illustration, the contract defines both aspects of the product (through the requirements 

specification) and the development model. The nature of the product should in turn affect 

both the choice of contract type and the model. The same goes for the model, which carries 

implications of how to work and what to deliver.  

 

Figure 8-1 Elements in the complexity landscape  

For the purpose of analysing the complexity of the aforementioned elements, it becomes 

natural to refer to the work of Welsh consultant and knowledge management researcher, Dave 

Snowden. In 1999 Snowden introduced the Cynefin framework (Snowden, 1999; Williams et 

al., 2010). Characterised as a "sense-making device", the Cynefin framework defines five 

contexts that serve to aid managers in understanding how various situations are perceived, and 

ultimately grasp the underlying complexity of any case in question (Snowden, 1999; Williams 

et al., 2010). 
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8.1 Complexity Analysis in Terms of the Cynefin 
Framework 
Dave Snowden presents five contexts (or rather domains) in the Cynefin framework. Namely; 

(i) obvious, (ii) complicated, (iii) complex, (iv) chaotic, and (v) disorder (Snowden, 1999; 

Snowden and Boone, 2007). Their characteristics and relations are illustrated in the below 

figure, Figure 8.1-1 The Cynefin Framework. 

 

 

Figure 8.1-1 The Cynefin Framework.  

 

Snowden further describes each domain with the following characteristics: 
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I. Obvious 

“We know what to do. We just need to go ahead and do it.” 

(Stilger, 2003) 

Contexts that fall under the obvious domain represent the so-called “known knowns”. Herein, 

the relationship between cause and effect appears clear to those involved (Snowden, 1999). 

Rules and constraints are in place, and there is little degree of personal freedom. Snowden 

argues that the best approach in such situations is to apply the “sense-categorise-respond” 

action sequence (Snowden, 1999). Firstly, one establishes the facts (sense), then one must 

make sense of the newly acquired information (categorise), and lastly members are expected 

to adhere to the rules and apply best practice (respond).  

II. Complicated 

“It takes a little longer, but we can figure it out and get things done.” 

(Stilger, 2003) 

As defined by Snowden (1999), the complicated domain is characterised by the so-called 

“known unknowns”. In such situations, the relationship between cause and effect may not 

seem self-evident (Snowden, 1999; Snowden and Boone, 2007). Instead, it requires more in-

depth analysis and the consultation of experts. The recommended action sequence is “sense-

analyse-respond”. Once again, assess the facts (sense), assess the newly acquired information 

(analyse), and apply the good practice that follows (respond) (Snowden, 1999; Snowden and 

Boone, 2007). Working soundly and reaching sensible decisions is possible but requires 

judgement and expertise along the way (Stewart, 2002).  

III. Complex 

“We start to be confounded, not sure how to proceed.” 

(Stilger, 2003) 

The complex domain is, as the name suggests, complex in nature. According to Snowden 

(1999), this domain represents the so-called “unknown unknowns”. The relationship between 

cause and effect is only apparent in retrospect, with no obvious correct answers to the 

problem being tackled (Snowden, 1999). The recommended action sequence as defined by the 
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Cynefin framework is to “probe-sense-respond”. Since there is no way of knowing what will 

happen, the first step is to “try and see” (probe). Following, one can use the newly acquired 

observations to define patterns (sense), and act accordingly (respond). The emerging 

knowledge leads to an emergent practice (Snowden, 1999). Stilger (2003) points out that this 

area is not subject to rapid response, as that the sense-making process is dominated by 

complexity and unpredictability.  

IV. Chaotic 

“We are usually overwhelmed, uncertain, and unsure.” 

(Stilger, 2003) 

In the chaotic domain there is no evident relationship between cause and effect (Snowden, 

1999). As Lambe points out in his work on organisational knowledge and effectiveness, 

events are simply “too confusing to wait for a knowledge-based response” (Lambe, 2007). 

Consequently, appropriate responses to problems can only be acquired by acting first. As 

such, the action sequence is defined by “act-sense-respond” (Snowden, 1999). Actions are 

required to establish some form of order (act), from which people can make use of the newly 

acquired information (sense), and ultimately attempt to turn the chaotic domain into the 

complex (respond). The resulting practice in this domain is what Snowden characterises as 

novel practice (Snowden, 1999).  

V. Disorder 

“The space in the middle. Where it all starts.” 

(Stilger, 2003) 

The disordered domain, sometimes referred to as confusion, is represented by the dark space 

in the centre of all illustrations of the Cynefin framework (Snowden, 1999). Hereunder, it is 

not possible to identify which of the other domains apply to a given context, and the situation 

is best described as “unknowable and uncontrollable” (Stilger, 2003). According to Snowden 

and Boone (2007), “the way out of this realm is to break down the situation into constituent 

parts and assign each to one of the other four realms”. In the famous words of United States 

Army general Creighton Williams Abrams Jr., it boils down to “eating the elephant one bite at 

a time”.  
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8.2 Perceived Complexity of the Case Study in 
Relation to the Cynefin Framework  
Having outlined the Cynefin framework for improved sense- and decision-making (Snowden, 

1999; Snowden and Boone, 2007), the next step is to address its relation and applicability to 

the case under study. More specifically; how the case of Alpha IT fits into the Cynefin 

complexity landscape.  

As such, emphasis should be placed on the three elements identified earlier in this chapter 

(see Figure 8-1 Elements in the complexity landscape); the contract, the product, and the 

development model. These elements can be summarised through the following observations:  

1. Contract type: The contract is fixed-price, fixed-scope in nature.  

2. The product: The new SAS system will provide administrative functionality that is 

currently produced by a number of different systems and sources.  

3. Development model: The provider adheres to agile approaches. 

These elements, or rather artefacts, must also be considered in terms of ownership. The 

contract type is decided by the customer, and hence must also be considered to belong to the 

customer (denoted in orange in the following figures). The development model (i.e. the 

preferred way of working to produce deliverables) is decided by the provider, and hence 

belongs to them (denoted in purple in the following figures). The product however, should 

arguably be considered to have a degree of joint-ownership. Although the customer ultimately 

owns the resulting product, the provider owns intermediate deliverables, and are held 

accountable for what they produce.  
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8.2.1 The Contract in Relation to the Cynefin Framework 

 

Figure 8.2.1-1 The contract in relation to the Cynefin framework 

With reference to the chosen contract type, there is evidence that suggests a situation with 

tight, or at least governing, constraints. A fixed-price, fixed-scope contract offers a limited 

degree of freedom in terms of what the provider is expected to deliver (Ernst & Young, 2018). 

That is, there is close scrutiny of the deliverables produced and their compliance with the 

requirements specification. Given such a premise, the expected action sequence would be that 

of sense-categorise-respond (obvious), or at most sense-analyse-respond (complicated). 

Seeing that the contract should already have specified the exact nature of deliverables (after 

all, the scope is fixed), there would be no need for probing or prior actions to produce a 

response. Hence, the implications of the choice of contract type alone place the case study 

somewhere between the obvious and the complicated domain in the Cynefin framework. This 

is illustrated by Figure 8.2.1-1 The contract in relation to the Cynefin framework.  
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8.2.2 The Product in Relation to the Cynefin Framework 

 

Figure 8.2.2-1 The product in relation to the Cynefin framework 

With reference to the product being developed, evidence suggests that the customer and the 

provider hold different perceptions in terms of complexity. According to the provider 

(denoted in purple), the product should be considered complex in nature. As seen from 

Chapter 2 Presentation of Case Study Context, the provider relies on regular interactions with 

domain experts and expert users to assess the correctness of implemented functionality. 

Domain experts (on the Norwegian educational sector) are required to provide information 

about aspects relating to administration of upper secondary schools. Expert users (teachers 

and other staff) provide input on the more hands-on aspects of the product, such as usage 

patterns. For that reason and combined with the fact that the system additionally has to gather 

already existing functionality, there are governing constraints in place. At best this implies a 

sense-analyse-respond action sequence (complicated), most likely a probe-sense-respond 

action sequence (complex), and at worst an act-sense-respond action sequence (chaotic). 

Hence, the providers place the product in the complex domain. According to the customer 

however (denoted in orange), the nature of complexity of the product lands somewhere 

between the obvious and the complicated domain. This is reflected by their choice of contract 

type, and the implied belief that all requirements have been fully and adequately specified. 

These conflicting perceptions are illustrated by Figure 8.2.2-1 The product in relation to the 

Cynefin framework. 
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8.2.3 The Development Model in Relation to the Cynefin Framework 

 

Figure 8.2.3-1 The development model in relation to the Cynefin framework 

Lastly, it is important to discuss how the development model (the preferred way of working) 

fits into the Cynefin framework. As mentioned, the provider is developing the SAS system in 

accordance with agile approaches. Agility in itself implies a significant degree of action-based 

response patterns. First the provider acts or probes, to produce some sort of response from 

which they can act accordingly. By implication, this arguably indicates that the providers 

view the product to be at least complex in nature. They find themselves required to follow the 

act-sense-respond (chaotic) and probe-sense-respond (complex) action sequences and treat the 

development model accordingly. This is illustrated by Figure 8.2.3-1 The development model 

in relation to the Cynefin framework. 
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8.3 Theoretical Assessment of Complexity 
Having addressed the perceived (i.e. as-is) complexity of the contract, product, and 

development model, there is an observed discrepancy between how the customer perceives 

complexity, compared to that of the provider. As such, the next point becomes to analyse the 

degree of correctness in terms of existing theory. Essentially, this can be reduced to address 

the following concern: Given established research on complexity analysis, who is in the right? 

Evidently this question at first appears overly simplistic. The purpose of this paper is not to 

place blame on either party, but rather to understand how the decision-making process for 

choosing software development contract types can be improved. However, in order to identify 

said areas of improvement, it is arguably valuable to understand wherein the problems lie. By 

implication, this also includes an assessment from where the problems first emerged. 

8.3.1 Assessing Complexity Elements: The Product as a Decisive 
Factor 

With reference to the observations made in Chapter 2 Presentation of the Case Study Context, 

it becomes clear that the developmental progress is defined in terms of the realized 

deliverables. More specifically, the existing conflicts between the customer and the provider 

are closely linked to disagreements in terms of the correctness of what the provider has 

produced. The providers believe they have delivered according to the requirements 

specification, whereas the customers claim otherwise. Consequently, this results in re-

development of functionality, and ultimately causes delays.  

Given these observations it becomes natural to assume that the overall success of the project 

is defined in terms of the realized product. As such, the assessment of product complexity 

should be the deciding factor for establishing the overall complexity domain. From this 

observation, the three complexity elements presented in the beginning of this chapter (namely 

contract, product, and development model) should be rearranged into a different hierarchical 

manner. This is illustrated by Figure 8.3.1-1 Revised model of the elements in the complexity 

landscape.  
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Figure 8.3.1-1 Revised model of the elements in the complexity landscape 

Instead of treating the contract, product, and development model as equal and mutually-

affecting elements, it becomes necessary to acknowledge prominent role of the envisioned 

software product alone and as a first. With reference to established research, the choice of 

software development model should optimally be based on the nature of the product (Boehm, 

1998; Boehm and Turner, 2004; Sommerville, 2011). The higher the degree of 

unpredictability, the greater the need for agility (Beck et al., 2001; Sommerville, 2011). The 

contract in turn, should then reflect this effort (Jørgensen et al., 2017).  

As such, it is possible to further adjust the model outlining the relationship between the 

various complexity elements (Figure 8.3.1-1 Revised model of the elements in the complexity 

landscape). The final model is illustrated below, in Figure 8.3.1-2 Final model of the 

elements in the complexity landscape. Herein, there is a clear emphasis on analysing product 

complexity, prior to addressing the software model and contract.  

 

Figure 8.3.1-2 Final model of the elements in the complexity landscape  

8.3.2 Actual Assessment of Case Study Complexity  

The status thus far is as follows: The success of the project is defined in terms of the extent to 

which Alpha IT delivers according to the requirements specification. For brevity; project 

success equals the customer's perception of product success. Moreover, product success is at 

its very core dependent on having understood the nature of the product, and hence also its 

corresponding degree of complexity. Given such a premise, it becomes necessary to address 

the actual complexity of the School Administrative System (SAS) developed by Alpha IT. 
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Without fear of putting the cart before the horse, the conclusion is as follows: The product 

should be considered (at least) complex in nature. In other words; the provider's perception of 

a complex product appears more realistic than that of the customer. This is supported by a 

number of observations. With reference to Snowden and Boone (2007), systems within the 

complex domain can be characterised by the following:  

• A significant number of elements required to interact 

• Non-linear interactions, meaning that minor changes may lead to "disproportionally 

major consequences" 

• Dynamic, meaning that "the whole is greater than the sum of its parts" 

• History, meaning that "past usage patterns" must be integrated with the present 

The first characteristic evidently supports the claim the product is complex. As addressed in 

Chapter 2 Presentation of Case Study Context, one of the main goals of the system is to 

gather functionality currently produced by a number of different sources into one holistic 

solution. This further affects the interactions current users have with the various systems. The 

seemingly small change of going from several to one system may lead to "disproportionally 

major consequences". Concerns such as who to hold responsible when certain functionality 

fails, and where to address such events, must all be accounted for. Furthermore, it is evident 

that the "whole" of the system is greater than "the sum of its parts". Had this not been the 

case, there would be little to indicate the need for gathering all existing functionality in one 

place. After all, the goal is to produce an all-inclusive solution for upper secondary schools in 

Norway. Lastly, there is a concern with how to best integrate current usage patterns into the 

new solution. Depending on the task at hand (and system), users may expect a certain way of 

completing said task. These expectations should be met to some extent, yet not so far as it 

results in a system with counter-intuitive usage patterns. Finding this balance requires both in-

depth knowledge of the domain and users, which in turn requires regular customer 

collaboration. This indicates at best a sense-analyse-respond (complicated) action sequence, at 

worst an act-sense-respond (chaotic) action sequence, but most likely a probe-sense-respond 

(complex) action sequence. As such, the nature of the envisioned software product should be 

considered complex in nature.  

Having deduced that the product falls within the complex domain in the Cynefin framework, 

it is now possible to derive the most suitable development model. Granted the characteristics 
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of the system, particularly the fact that it carries a significant degree of uncertainty, theory 

suggests that agile development approaches should be implemented (Boehm, 1998; Boehm 

and Turner, 2004; Sommerville, 2011). This is in accordance with Snowden (1999) and 

Snowden and Boone (2007), and the claims that agile working methodologies are best suited 

(and most effective) in situations where the domain has been characterised as complex. 

Referring back to the description of the complex domain, this is a state governed by the 

“unknown unknowns”. Herein, causal relationships may only become apparent in retrospect. 

To further emphasis this link, the recommended action sequence of probe-sense-respond is 

closely linked to the underlying mission statement of the Manifesto of Agile Software 

Development, “We are uncovering better way of developing software by doing it and helping 

others do it” (Beck et al., 2001).  

Lastly, as mentioned previously, the chosen contract should in turn reflect this effort 

(Jørgensen et al., 2017). In other words; A complex product requires a development model 

capable of handling such complexity, which in turn requires a similarly able contract (Hagen, 

2017; Jørgensen et al., 2017; Ernst & Young, 2018).  
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9 Results and Discussion 
 

“Don't hate what you don't understand.” 

- John Lennon 

 

9.1 Improving the Decision-Making Process through 
Complexity Analysis 
With reference to the findings presented in the previous chapter, complexity analysis 

constitutes nothing less than a key activity for optimal decision-making in terms of choosing 

the software development contract type. More specifically, the complexity of the envisioned 

product should be the deciding factor. However, identifying the level of complexity may not 

always seem straightforward. As such, the following measures are meant as a guide on how to 

systematically approach the decision-making process:  

1. Identify the complexity domain of the product using the Cynefin framework 

2. From this complexity domain; deduce the appropriate development model 

3. From the model; choose a contract type with corresponding characteristics 

9.1.1 Action Taxonomy 

The Cynefin framework presents a series of key actions that can be combined in various ways 

to define so-called "action sequences" (Snowden, 1999; Snowden and Boone, 2007). Each of 

the complexity domains are in turn characterised by such sequences (Snowden, 1999; 

Snowden and Boone, 2007). The actions are categorising, analysing, probing, acting, sensing, 

and responding (Snowden, 1999; Snowden and Boone, 2007).  

In order to understand how these actions relate to one another, this thesis defines a taxonomy 

of actions. This is illustrated by Figure 9.1.1-1 Taxonomy of the key actions in the Cynefin 

framework. All actions sequences in the Cynefin framework end with the respond action 
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(Snowden, 1999; Snowden and Boone, 2007). As such, responding can be classified as a 

sequence-terminating action. Remaining actions can then be classified as sequence-defining 

actions. These actions describe the activities that ultimately produce responses. The next level 

of classification deals with various subcategories of sequence-defining actions. These actions 

can be considered either dynamic or compliant. Dynamic activities are activities that require 

pro-active involvement from a provider perspective. Activities such as acting, probing, and 

sensing, are all examples of dynamic actions. On the other hand, compliant activities are 

activities that require little, if any, pro-active involvement from the providers. Activities such 

as analysing and categorising are both examples of compliant actions. In essence, they can be 

completed without additional information. It should be noted that sensing, although mainly 

dynamic in nature, can at times be considered compliant. This occurs when followed by 

another compliant action, wherein the implication is that no further information is required.  

 

Figure 9.1.1-1 Taxonomy of the key actions in the Cynefin framework 

With reference to the various domains in the Cynefin framework, dynamic and compliant 

actions manifest themselves on separate sides of the model. Chaotic and complex domains 

will be dominated by dynamic actions. Contrastingly, obvious and complicated domains are 

mainly defined in terms of compliant actions. This mnemonic (if not rule) is illustrated by the 

figure below, Figure 9.1.1-2 Relationship between the Cynefin model and its actions.  
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Figure 9.1.1-2 Relationship between the Cynefin model and its actions 

9.1.2 Identifying the Complexity Domain of the Product 

The first step sets out to identify product complexity by performing an in-depth complexity 

analysis in accordance with the Cynefin framework. Referring to key actions, both dynamic 

and compliant, expected action sequences can be identified. If there is a significant degree of 

uncertainty related to the product (i.e. unclear expectations or unstable requirements), there is 

also likely to be a greater number of dynamic actions defined in the action sequence. 

Similarly, if the project seems trivial or reductionist, it is most likely dominated by compliant 

actions in the action sequence. The ultimate goal of this approach is to understand the degree 

of product complexity. Once established, it is possible to start considering the development 

model.  

9.1.3 Choosing the Appropriate Development Model 

The goal is for the aforementioned analysis to reveal the complexity domain of the product. 

Given the close linkage between product and model, these findings subsequently suggest the 

best suited development method (Bird and Bird, 2010; Jørgensen et al., 2017; Ernst & Young, 

2018). If the product was identified as trivial or requiring limited analytical processing, there 

is nothing wrong with adhering to a sequential development process. However, as the nature 

of complexity of the product increases, there is a corresponding increase in the need to adopt 

flexibility into the development process (Beck et al., 2001; Bird and Bird, 2010; Sommerville, 

2011; Jørgensen et al., 2017; Ernst & Young, 2018).  
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9.1.4 Choosing the Appropriate Software Contract 

The last remaining step is to choose a contract type with characteristics in alignment to that of 

the decided development model. Assuming proper complexity analysis in accordance with the 

aforementioned procedures, a plan-driven development model implies a product of static 

scope (requirements are unlikely to change), and little need for customer collaboration. As 

such, theory suggests that a fixed-price, fixed-scope contract would be most suitable. Agile 

development models however, imply both a dynamic scope (requirements are likely to 

change) and the need for regular customer collaboration. In such cases, agile contracts are 

found most suitable. These contracts are characterised by a target price and scope, effectively 

justifying their suitability with agile approaches (Bird and Bird, 2010; Jørgensen et al., 2017; 

Ernst & Young, 2018). 
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10 Conclusion 
 

“Concision in style, precision in thought, decision in life.” 

- Victor Hugo, French poet 

 

There is little doubt that practitioners in the software industry, both globally and in the 

specific case of Norway, have become increasingly fond of agile methodologies and the 

accompanying lean mindset (Abrahamsen et al., 2002; Larman and Vodde, 2009; Dingsøyr et 

al., 2010). There is also, however, significant evidence that supports the claim that customers 

tend to favour fixed-price, fixed-scope software development contracts (Bird and Bird, 2010; 

Jørgensen, 2015; Jørgensen et al., 2017; Moustafa, 2017). As such, there is a discrepancy 

between what customers believe to be the optimal way of working, compared to the 

impression of providers.  

The aim of this thesis was to gain a thorough understanding of why customers tend to favour 

a particular software development contract type over another. More specifically, the thesis 

initially sought to identify the underlying factors that contribute to the trend of Norwegian 

governmental customers favouring fixed-price, fixed-scope contracts, despite a noticeable 

increase in lean and agile thinking. Given these results, the implications of choosing any 

contract type were addressed, illustrating a prominent relationship between the contract and 

development process (Opelt et al., 2013; Jørgensen et al., 2017). Ultimately, the thesis argued 

a strong connection between the contract and the project outcome (Bird and Bird, 2010; 

Jørgensen, 2015; Jørgensen et al., 2017; Ernst & Young, 2018).  

As a result, there seems to be insufficient or inadequate attention granted to complexity 

analysis of the envisioned software product, prior to deciding on a contract type. Instead, 

there is a tendency to let other factors (such as mistrust, or the desire to conduct upfront risk 

management) guide the decision-making process. In brief terms, the notion of “this is how we 

(the customer) want you (the provider) to work” seems to be the decisive factor. The thesis 

however, stresses the importance of a shift in attitude, going toward “this is what we (the 

customer) want you (the provider) to make”.  
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The thesis argues that a thorough understanding of the complexity of the product to be 

developed is a vital factor for successful development. As such, it presents how the Cynefin 

framework can be used to understand such complexity. Once product complexity has been 

adequately identified, it should then be used to decide on the most suitable development 

process. As a last, this analysis will ultimately ensure the optimal choice of contract type.  

10.1  Implications for Theory, Further Research and 
Practice 

10.1.1 Implications for Theory and Further Research 

With reference to the results presented in this paper, there are various implications for theory. 

Firstly, the research addresses the need for a more thorough complexity analysis of the 

envisioned software product, prior to deciding on the software development contract type. 

Essentially, the paper suggests that the nature of the product should serve as the basis for 

subsequent choices on development model and contract type. Although there already exists 

significant research on the linkage between product and development models, there still 

remains a gap in literature with reference to the choice of contract and its ultimate effect on 

the resulting product (Jørgensen et al., 2017). As such, a thorough assessment of the 

complexity of the product could at worst yield the situations unchanged (because customers 

find this process too excessive and therefore abandon it), and at best (and arguably most 

likely) improve the overall decision-making process.  

The results presented in this thesis would undoubtedly benefit from further research. Having 

postulated a series of measures and mechanisms to improve the decision-making process for 

software development contract types, it could be particularly interesting to assess these 

concepts through Action research (Verne, 2015). In such a case, the researcher would 

optimally be able to follow the entire procurement and development process; from start to 

finish. Particular focus on pre-contractual and pre-development activities should be granted. 

This would the researcher to be an active contributor in the decision-making process, stressing 

the importance of understanding the envisioned product and its complexity, before deciding 

which contract type to opt for. 
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10.1.2 Implications for Practice 

The findings emergent from this research mainly have implications for customers when 

deciding on and negotiating software development contracts. However, the same findings 

may also prove beneficial for providers undergoing the same process. Research indicates that 

the current practice for choosing contract types is often rooted in process aspects, rather than 

the nature of the product itself (Jørgensen et al., 2017). This is illustrated in Figure 10.1.2-1 

Current practice for choosing software development contracts.  

 

Figure 10.1.2-1 Current practice for choosing software development contracts 

Instead, emphasis should first be placed on complexity analysis of the product. Establishing 

the adequate level of complexity of the product arguably better equips the customer to foresee 

the optimal way of working (software development model). In turn, this ultimately enables 

the customer to define a contract that is in alignment with this effort, so as to ensure a sensible 

set of constraints for the entire project.  

 

Figure 10.1.2-2 Optimal practice for choosing software development contracts 

Providers may similarly use their understandings of the envisioned software product upon 

entering the bidding process and negotiating the contract. As the ultimate consequence, this 

could lead providers to the realisation that they should not participate in the bidding process, 

should the contract fail to adequately account for the complexity of the product.  

10.2  Limitations 
Following is a list of the main limitations identified for the research conducted: 
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• As mentioned previously, the main for focus this thesis was revised during the course 

of the research process. Initially thought to be carried out mainly as a qualitative case 

study, the second part of the thesis relies mostly on a literature review of existing 

research on complexity analysis. This review was conducted after the conclusion of 

the case study itself. As such, the qualitative case study serves the function of 

“showing by example”, and not necessarily as a source for generalisation.  

• The theory presented in Part 2 Improving the Decision-Making Process for Choosing 

Software Development Contracts stems from a relatively small size of research 

literature. This is mainly due to the fact that research on the correlation between 

contracts and project outcome is lacking.  

• Like with the nature of most academic activities, the research was conducted within a 

confined time period. Hence, there are several areas that have not been adequately 

investigated for the time being. For instance, the reasons for choosing a fixed-price, 

fixed-scope contracts, have only been addressed for contexts wherein the choice has 

already been made. Both the case study and most existing literature presents instances 

after contract choice. As such, there is a possibility that this information is inadequate. 

• The study predominantly presents the perspective of the supplier. This was mainly due 

to the fact that access to customer representatives was somewhat challenging, given 

the tension between the parties.  

• Although trying to formulate non-suggestive or non-leading interview questions, 

individuals interviewed may still have provided information that they deemed relevant 

to the researcher. 

• Although trying to refer to existing, mainstream research (and ensure researcher 

objectivity), there is a possibility that the chosen literature was subconsciously 

selected to conform to the views of the researcher.  

• Although trying to be aware of personal bias and the role of the researcher, there is a 

possibility that data analysis was tainted by personal, preconceived notions.  
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Appendices 
 

Appendix A: Twelve Principles of Agile Software Development 

From the Manifesto for Agile Software Development (Beck et al., 2001). 

1. Our highest priority is to satisfy the customer through early and continuous delivery of 

valuable software. 

2. Welcome changing requirements, even late in development. Agile processes harness 

change for the customer's competitive advantage. 

3. Deliver working software frequently, from a couple of weeks to a couple of months, 

with a preference to the shorter timescale. 

4. Business people and developers must work together daily throughout the project. 

5. Build projects around motivated individuals. Give them the environment and support 

they need, and trust them to get the job done. 

6. The most efficient and effective method of conveying information to and within a 

development team is face-to-face conversation. 

7. Working software is the primary measure of progress. 

8. Agile processes promote sustainable development. The sponsors, developers, and 

users should be able to maintain a constant pace indefinitely. 

9. Continuous attention to technical excellence and good design enhances agility. 

10. Simplicity--the art of maximizing the amount of work not done--is essential. 

11. The best architectures, requirements, and designs emerge from self-organizing teams. 

12. At regular intervals, the team reflects on how to become more effective, then tunes 

and adjusts its behaviour accordingly. 

  



88 
 

Appendix B: Interview Questions - Independent Lawyer 

Background questions 

• How long have you worked with IT contracts? 

• What made you interested in this particular judicial field? 

• Have you worked in other fields? 

Main questions 

• What are the most popular IT contract types in Norway? 

• Why do you think customers, particularly those pertaining to the public sector, tend to 

favour fixed-price, fixed-scope contracts? 

• What are the consequences of choosing the “wrong” contract type for a project? 

• What can customers (and providers) do to ensure the “right” contract type is chosen? 

• What are the challenges of working agile under fixed-price, fixed-scope contracts? 

Closing questions 

• What does the future look like for agile software development contracts? 

• What does the future look like for fixed-price, fixed-scope contracts? 
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Appendix C: Interview Questions – Customer Representative 

Background questions 

• What is your role in the project? 

• How long have you been part of the project? 

• Have you been part of other IT development projects? If so; which? 

Main questions 

• Why was a fixed-price, fixed-scope contract chosen for this project? 

• In retrospect, do you believe the project could have benefitted from choosing a 

different contract type? If so; why? 

Closing questions 

• How do you think the choice of contract type has affected your relationship with the 

provider? 
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Appendix D: Interview Questions – Provider Representative 

Background questions 

• What is your academic and professional background? 

• What is your role in the project? 

• How long have you been part of the project? 

• Have you had any other roles in the project? If so; which? 

Main questions 

• Do you prefer agile or plan-driven approaches? 

• Why do you think a fixed-price, fixed-scope contract was chosen for this project? 

• How do you think the chosen contract type has affected the development process? 

• How do you think the chosen contract type has affected your relationship with the 

customer?  

• To what extent do you believe it is possible to work agile in a fixed-price, fixed-scope 

setting?  

• Do you have prior experience with agile software development contract types?  

• Do you have prior experience with fixed-price, fixed-scope development contract 

types?  

Closing questions 

• What do you think needs to be done in order to improve the overall situation? 

• Do you believe you took an unnecessary risk when opting for agile development 

approaches given the contract type? 

 


