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ABSTRACT 

Nowadays, the nature of the projects has changed to be unique, uncertain, ambiguous, 
complex and innovative. It becomes hard to plan in advance the project progress, as 
deviations from plans and unpredictable changes occur more frequently. This can be 
specifically observed in the software development industry which needs to constantly 
meet customers’ rapidly changed requirements. Traditionally, software projects are 
developed through a plan-driven approach which emphasizes an overall project plan and 
control process in terms of project management. Recently, this has been challenged by 
agile approach that focuses on flexibility to quickly meet changing requirements, and 
these new agile methods provoked huge interest and got more and more popular and 
widely applied especially in IT industry. However, the popularity does not mean the 
agile methods have advantage over traditional plan-based project management methods. 
In fact, both methods have own advantages and disadvantages and cannot be fully 
replaced by each other. Therefore, it becomes important and necessary for company 
management to know how to select a suitable method for the new software development 
project to get the maximum benefits.  

The purpose of this study is to describe different project management methods 
(traditional plan-driven and agile methods) and their various consequences for the 
management of software-development projects. Additionally, a more practical purpose 
is to suggest on what grounds a choice between methods may be made. More 
specifically, this research aims to provide the possible solution on how to select 
traditional plan-driven or agile project management method for managing a new 
software development project. The research conducted a qualitative study in a case 
company of IT industry through several semi-structured interviews and questionnaires 
with experienced and knowledgeable employees. It started with the analysis and 
comparison of traditional and agile project management methods’ characteristics and 
application domains based on two specific examples (PROPS and Scrum) selected from 
traditional and agile project management methods respectively, in order to identify a set 
of preliminary outstanding characteristics which could be used to help IT company to 
choose project management methods for new software development projects. The 
empirical data obtained from interviews of case company was investigated to verify 
these characteristics based on the literature review, and further adjusted the 
characteristics identification. After going through the whole research process, finally 
researchers identified the most suitable characteristics that were important both in 
theory and practice to examine on what ground a software development company needs 
to base the selection of project management methods. These suitable characteristics are: 
Project Complexity, Communication, Competencies and Requirements, in order to help 
select the best management way for the specific project. 

Keywords: project management methods, traditional project management methods, 
agile project management methods, PROPS, Scrum, characteristics identification, 
software development project management, IT companies. 
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Chapter 1 INTRODUCTION 

1.1 Background  

Nowadays, many organizations are increasingly opting to achieve their objectives by 
means of projects, which are called project based organizations (Fernandez and 
Fernandez, 2009; Grundy & Brown, 2004). The research in the field of project 
management reveals the abilities (such as the flexibility to respond and the adaptability 
to changing environments) that make projects appropriate to be vehicles to implement 
strategy, to develop new products, and to carry out continuous improvement and 
business transformation (Srivannaboon & Milosevic, 2006, p. 493-495), which are seen 
as a unique “tool” that delivers “higher levels of performance and productivity” (Van 
Der Merwe, 2002, p. 410). Therefore, the projectification has been proved to be able to 
build competitive advantage through the use of projects by many organizations (Maylor 
et al., 2006, p. 663-664).  

Nevertheless, the most common and dominant approach of project management placed 
a strong emphasis on planning and control, i.e. the “hard” aspect of project management 
which focused on a rational, universal and deterministic model that seeks to maximize 
performance (Winter et al., 2006, p. 645). The “one size fits all approach” applied in 
project management was being carried over to organizations (Geraldi, 2008). The nature 
of project management has remained mainly mechanistic with hierarchy, detailed 
planning and division of work, which are still playing a crucial role, and thus may affect 
the organization’s delivery in the case of unforeseen project behavior due to changes in 
either macro- or micro- environment (Hällgren & Wilson, 2008). While the “soft” 
aspects of project management are consistently attracting interests (Winter et al., 2006, 
p. 645). In fact two aspects of “soft” aspects scholars pointed out that project 
management needs to address are: uncertainty - which refers to the lack of information 
that can be easily managed with traditional, operational, “hard” tools; and ambiguity – 
which is defined as a lack of understanding, subject to multiple and possibly conflicting 
interpretations (Thiry, 2001, p. 73). These “soft” issues are most likely to be related to 
“achievement of benefits”, “customer management” or “communication” (Thiry, 2002, 
p. 222). Correspondently, in the business industry environment, there is a trend in the 
area of project management that shifts the focus away from a product-centric view (e.g. 
the traditional engineering view) towards a more value-centric view (customer 
relationship view) (Winter et al., 2006, p. 700). This implies that focusing on the ways 
that value and benefits are created for customers becomes more interesting to certain 
extent, and it might make it important to meet customers’ expectations (Nogeste & 
Walker, 2005, p. 56-58).  

In IT companies, industry standard ISO/IEC 12207 pointed out the software 
development process - the activities and tasks of the software developer to perform or 
support system/project - level activities – is one key process involving in creating a 
software product to establish a top-level architecture for the software life cycle from 
concept definition to disposal (Singh, 1995, p. 89). Hence the software development can 
be understood to be delivered in the form of projects since they effectively constitute “a 
temporary endeavor to create a unique […] service or result” (PMI, 2008, p. 5). 
Consequently the software development projects inherit most of the project owned 
characteristics and at the same time the project management is challenged by the 
changing environment as well. Today as the nature of the software development 
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projects has changed to be unique, uncertain, ambiguous, complex and innovative, it 
becomes hard to plan a priori the project progress, as deviations from plans and 
unpredictable changes occur more frequently. This can be specifically observed in the 
software development industry. Such companies need to constantly evolve in order to 
meet the changing requirements (Nerur et al, 2005, p.73). 

Traditionally, software development project management promoted plan-driven 
methods using a standardized, controllable, and foreseeable software engineering 
process (Dybå, 2000). With the change of conventional projects, the agile project 
management methods were developed and shifted the viewpoint from optimization to 
flexibility and responsiveness (Nerur & Balijepally, 2007). These methods were 
developed to cope with unpredictable change and projects uncertain, evolutionary, 
creative and innovative management (Sewchurran, 2011). Their achievement is the 
project’s costs and time reduction (Kettunen et al, 2010, p.232). These new methods 
provoked huge interest. A survey in the USA and Europe shows that 14 percent of 
companies are using agile project management methods, and that 49 percent of the 
companies that are aware of agile project management methods are interested in 
adopting those (Dybå & Dingsoyr, 2008, p.837). Ceschi et al. (2005) found in their 
survey of plan-based and agile project management companies that agile project 
management methods improved the management of the development process as well as 
relationships with the customer. Does all these data signal that agile project 
management methods may have advantage over traditional plan-based project 
management methods? “Real-world examples argue for and against agile methods” 
(Boehm, 2002, p. 64). Moreover, frequently software engineering studies are defended 
without citing empirical evidence (Lemon et al, 2009, p. 580). As a result practitioners 
split into two “opposing camps of traditionalists and agilists” (Nerur et al, 2005, p.74).  

After a more profound research scholars agreed that traditional or agile project 
management methods may have its superiorities and defects depending on a specific 
project characteristics (Boehm, 2002, p.64; Boehm & Turner, 2004; Lemon et al, 2009, 
p. 580; Glas & Ziemer, 2009; Krasteva & Ilieva, 2008). Cohen et al. (2004) put forward 
the idea that agile and traditional project management methods can have a symbiotic 
relationship, rather than ruling out each other. Karlstrom and Runeson (2005) studied 
three large companies and advised that agile project management methods give the 
stage-gate project management model powerful tools for micro planning, day-to-day 
work control, efficient communication, and reporting on progress. They conclude that it 
is feasible to integrate agile methods with stage-gate project management to improve 
cost control, product functionality, and on-time delivery. Boehm (2002, p.69) developed 
the idea forward by stating that organizations “must carefully evolve toward the best 
balance of agile and plan-driven methods that fits their situation”. Finally, researchers 
and practitioners suggested mixed approaches for certain projects, i.e. a mix of both 
agile and planed-based project management methods (Fowler, 2001; Highsmith, 2000; 
Dyba & Dingsoyr, 2008, p.848; Magdaleno, 2010, p.331). 

Software development projects have various specific characteristics and the current 
study shows that none of the methods alone will be able to fulfill all the projects’ 
requirements. Hence, ideally to each specific project a tailored approach should be 
developed (Magdaleno, 2010, p.331). Therefore, it becomes an interesting topic to 
analyze the relationship between agile and traditional project management methods, 
advantages and limitations of each approach as well. Moreover, “with growing adoption 
of agile methods, project managers increasingly need to understand the applicability [of 
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the methods] to their projects and characteristics that drive key project performance 
(Coram & Bohner, 2005, p. 1). This means that not only methods’ characteristics and 
most efficient application domain must be identified, but also it is critical for the 
company management to know: how to choose project management methods for a new 
project - whether to introduce new agile software development methods or to maintain 
their traditional practices? In order to do so, “project management should identify the 
specific nature of the project and select the best suitable development method” 
(Hawrysh and Ruprecht, 2000, cited in Abrahamsson, 2002, p. 12). 

Nevertheless, traditional and agile software development project management methods 
(also called approaches) comprise many types of methods (Dyba & Dingsoyr, 2008, p. 
835). In order to develop a consistent and realistic investigation, two specific methods 
are selected for the analysis to give a vivid illustration of traditional and agile project 
management methods: PROPS (traditional) and Scrum (agile) software development 
project management methods. The reasoning of this specific choice is explained in 
Chapter 3. 

PROPS stands for PROject for Project Steering (Raisanen & Linde, 2004, p. 102), 
which is an in-house project management process manual developed by Ericsson, to set 
up and implement projects in a multi-project environment (Ericsson 1990, cited in 
Brady & Davies, 2004, p. 1609). It provides organizations with a process to better 
manage the product development projects by defined management decision points 
called “tollgate”, where continue/cancel decisions regarding a project are made based on 
correct and relevant information (Wallin & Crnkovic, 2003, p. 369; Eskerod & Riis, 
2009, p. 4). The most important feature of PROPS is the split between the project 
steering and the processes that are required for product provisioning (Mulder, 1997, p. 
189). In other words, it consists of two parts - one administrative part (the general 
project model) and a technical model: the administrative part is common to all types of 
projects, whereas the technical model called SDPM (software development process 
model) depends on the project type (Ericsson, 1993, Ericsson Telecom AB, 1990, cited 
in Lindvall, 1997, p. 75). This enables PROPS to be more flexible than other traditional 
plan-driven methods to deal with the quickly changing customer requirements (Semcon, 
2006, p. 21; Karlsson & Taxen, 1997, p. 519). 

Looking further, Scrum is one of the agile software development project management 
methods, designed to foster iterative and incremental development and focusing on 
project management in situations where it is difficult to plan ahead, with mechanisms 
for “empirical process control” (Schwaber & Beedle, 2001 cited in Dyba & Dingsoyr, 
2008, p. 835). Scrum project management, compared with traditional command-and-
control oriented management, represents a radically new approach for planning and 
managing projects, because it brings decision-making authority to the level of 
operational problems and uncertainties (Moe et al, 2010, p. 480). In more details, Scrum 
projects are broken down into 24 hour development cycles contained within 30 day 
sprints. Product owner decides which work items for the product (the product backlog) 
team will tackle in the next 30 days; this becomes the sprint backlog. The goal at the 
end of 30 days is to have a working application with a certain number of features 
completed. It is found that the introduction of Scrum led to a reduction of overtime, and 
all developers are more satisfied with the product, and saw that Scrum process fostered 
more customer involvement and communication, and they recommended the use of 
Scrum in future projects.  
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A closer examination of literature shows that there is a lot of scholarly work on the 
application of traditional and agile project management methods in IT companies 
(Sharifi and Zhang, 2000; Hass, 2007; Weinstein, 2009; IncorTech, 2009), however, not 
much has been written on what can help selecting the different project management 
methods for the management of software development projects. Not surprisingly, 
software companies apply project management methods in their project work either in 
certain or uncertain conditions. Traditional project management approaches are believed 
to apply in projects with various situations whilst agile tends to support uncertain 
conditions of project work (Chin, 2004). However, there is limited written information 
available in both literature and practice about how to select traditional or agile project 
management methods for software development projects. This study, therefore, seeks to 
find out what characterize and what determine the different project management 
methods application in software development projects, in particular case company Tieto, 
so as to provide the basis for interested software development firms and academics.  

Through the comparison and analysis of traditional versus agile project management 
methods, and the analysis of two specific examples of software development project 
management methods (Scrum and PROPS), the research aimed to analyze and 
summarize the characteristics and consequences of software development project 
management using different methods categories. Among these characteristics, the most 
outstanding ones, which can significantly classify different methods, are defined as 
“characteristics” in this thesis, and by using these characteristics companies could be 
able to choose the best option to run the project based on its features and requirements. 
This could further help to meet the needs of customers, projects and companies. The 
research therefore sought to make practical and theoretical recommendations for project 
management. Against this background, the following research purpose, questions and 
main objective were formulated for this research. 

1.2 Study Purpose  
The purpose of this study is to describe different project management methods 
(traditional plan-driven and agile methods) and their various consequences for the 
management of software-development projects. Additionally, a more practical purpose 
is to suggest on what grounds a choice between methods may be made.  

In details, this research aims to analyze and compare traditional and agile project 
management methods’ characteristics and application domains based on two specific 
examples (PROPS and Scrum) selected from each methods categories in order to 
develop a set of characteristics which are defined as the most outstanding characteristics 
and could be used to help IT companies to select appropriate project management 
method for new software development project. The empirical data obtained from case 
study was investigated to verify the theoretical findings and the characteristics 
identification based on the literature review, and further make theoretical 
recommendation to the field of project management. 

1.3 Research Objectives and Questions 
The objective of this research aims to examine on what ground an IT company can base 
the selection of a project management method for a new software development project. 

The main research question is: 

What characteristics are suited to help choosing traditional or agile project management 
methods for software development projects? 
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More specifically, the study will cover following sub-questions: 

(1) What are the particular characteristics, advantages and limitations of traditional and 
agile software project management methods? 

(2) What are the specific characteristics, advantages and limitations of PROPS and 
Scrum, the specific traditional and agile project management methods respectively? 

(3) What are the traditional and agile project management methods similarities and 
differences between theory and practice? 

(4) What project characteristics can be identified based on the characteristics and 
application domain in order to select the most suitable project management methods 
for a new software development project? 

The research is done in several stages (see Figure 2.1 for details). It starts with a general 
description and analysis of the traditional plan-driven and agile project management 
methods. This stage concludes with the comparison of both and is followed by the 
second stage of the research, which is the analysis and comparison of PROPS and 
Scrum, the specific method of traditional and agile project management trends 
respectively. The second stage targets to identify the preliminary characteristics for 
project management method selection based on the comparison analysis of empirical 
data with literature. Next, the empirical study takes place, followed by the comparison 
of the empirical findings with the results obtained from the literature review to identify 
the characteristics needed. To conclude, a method is proposed, in order to select the best 
management way for the specific project best on the identified main characteristics. 

1.4 Significance of the Study 
The selection of the present research topic and context was dictated not merely by the 
authors’ interest in the topic, but what is more by the identification of fissure (or 
knowledge gap) in the field of project management and software development. The 
problematization and the research background have been already implied in the 
previous sections and are summarized as following: 

(1) After years of research academics and practitioners agreed that organizations 
“must carefully evolve toward the best balance of agile and plan-driven methods 
that fits their situation” (Boehm, 2002, p.69), but the observed literature did not 
show evidence of proposition how to achieve this balance. How the company 
can choose the method that “fits” the situation. 
 

(2) “With growing adoption of agile methods, project managers increasingly need to 
understand the applicability [of the methods] to their projects and characteristics 
that drive key project performance characteristics’ (Coram & Bohner, 2005, p. 
1). This means that not only methods’ characteristics but a way to identify “the 
specific nature of the project and [how to] select the best suitable development 
method” is needed  (Hawrysh and Ruprecht, 2000, cited in Abrahamsson, 2002, 
p. 12). 

In addition the present research is addressing several other absences identified 
within the literature review, thus making this research more significant and useful: 
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• PROPS method was developed by Ericsson and its latest version is owned 
by Semcon project management AB. This resulted in scanty literature 
provided upon PROPS software development method and even less 
empirical studies as there are a few companies that utilize this model. Thus, 
this research offers a rare empirical evidence of PROPS usage backed up by 
a short literature review of the method. 

• Scrum method recently became popular in project management area. 
However, despite the popularity of the method, it has not been studied 
thoroughly. Therefore, this research tries to probe into the knowledge gap 
that exists in the area of Scrum project management study. 

• More importantly the case study provides with the unique opportunity to 
show and analyze a company that simultaneously uses several methods: 
PROPS, Scrum and even a combination of both for their software project 
development. 

This research attempts to develop characteristics which could be used for selection of 
project management methods at the beginning of project. There are similarities and 
differences as well as advantages and disadvantages between traditional and agile 
project management methods. These characteristics of both categories can give a (at 
least) preliminary direction of which project management method might be suitable 
according to the nature of project. Moreover, plus to the theoretical meaning the 
research has practical significance for IT project management. It would provide more 
choices for project managers about in which situation a certain approach could be 
considered. Based on the characteristics developed in this research, it is expected that 
managers could be able to select the best suitable option for their projects in order to 
improve efficiency. 

1.5 Delimitation of the Study 
Aforementioned, this research is focusing on the project management in terms of 
software development processes. The case study is used to analyze and compare PROPS 
and Scrum as two selected representative methods from respectively traditional and 
agile approaches. In each analyzed method the major focus is devoted to its specific 
characteristics, project life-cycle and advantages and limitation of its application. 
However, it is absolutely possible that other combination and comparison of specific 
traditional and agile methods can be made as well to further understand this area, even 
though it is not included in this research study. The empirical study is designed to reveal 
and verify the major characteristics that may help to choose the most appropriate for a 
project software development approach. 

In this study, a single case research is conducted, which provides a rare opportunity to 
observe both analyzed methods of project management in a software development 
office of an IT service company. As the case company’s project units/teams use 
different project management methods, an embedded case study is carried out to 
examine several units/teams within the case study company.   

1.6 Limitations of the Study 
Empirical study is planned for this research. For the project management methods 
numerous data exists in academic and practice. However, not all the methods can be 
covered and studied in this research as limited by time and scope. As the case study 
company is using PROPS for software project management, PROPS is selected as the 
baseline for the study of traditional approach and Scrum for the agile approach.  
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The research is conducted in the context of a Sweden-based IT service company which 
employs both PROPS and Scrum project development processes, thus a similar research 
can be done in other countries or industries and may differ in results. Empirical data 
was collected based on the interviews with company’s management and project 
development teams. The opinions could be subjective and biased to some extent. 
Therefore, project team members working in different types of projects (PROPS and 
Scrum) were cross-checked with questions about both types of projects. Besides, the 
influence of different characteristics (such as team members’ personality and 
organization power structure etc.) could not be fully eliminated during the data analysis 
of the project process implementation. Therefore, this research can only represent the 
situation relevant to the study work, scope and circumstances, and solutions or 
recommendations included in this study shall not be treated as expert opinion but as 
result from academic work point of view. 

Another limitation is that the developed method cannot be implemented and checked in 
practice. Nevertheless, each proposed characteristics has been verified with experienced 
PROPS and Scrum developers by means of interviews and questionnaires inside the 
case company to ensure the accuracy. Hence, as the testing of the proposed method is 
not covered by this research it can be suggested as a separate topic for future research. 
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Chapter 2 RESEARCH METHODOLOGY 

This chapter discusses the philosophical and methodological considerations 
underpinning the thesis. In particular, research nature, research philosophy and 
paradigm, research strategy is substantiated in this section. The chapter concludes with 
the data collection and analysis techniques utilized based on research design.  

2.1 Nature of Research 
A research can be carried out in diverse contexts and by people with different 
understanding and reasons for research conduct (Matthews & Ross, 2010, p. 7). 
Consequently, first, it is essential to understand and thus define what is implied by the 
term “research” in this paper: The research is a step-by-step systematic process 
including data collection and analysis, undertaken in order to develop understanding in 
the area of interest and new knowledge. By new knowledge, it means the processed and 
analyzed data (Saunders et al., 2009, p. 107).  

The aim of our research is to compare the traditional and agile project management 
methods for the management of software development projects in order to help 
managers decide which type of method is more appropriate for their projects. In other 
words, our research can be classified as business and management research as it is 
“double hurdle”, which means theoretically rigorous (methods comparison) and at the 
same time practically relevant (model development for selection) (Hodgkinson et al., 
2001). We attempt to address business issues and practical problems, which goes in line 
with Rousseau (2006, p. 256) and Tranfield and Starkey (1998) arguments that recently 
business and management researches face a “research-practice gap”, therefore they 
suggest bridging it by deriving principles from research evidence and use it for 
organization’s problem solving. That is what we strive for with the development of the 
characteristics for method selection. In the audience of the research can be seen mainly 
practitioners, such as company’s management and secondary researchers. In addition, as 
the research function is to get a deep problem understanding, to come out with the 
relevant solution that addresses practical issues and to be easy to implement (Saunders 
et al., 2009, p. 8; Hair et al., 2003, p. 6). 

The research is developed based on a multi-stage process. The nature, order, names and 
quantity of this research stages can be different depending on the model used. “The 
research onion” developed by Saunders et al. (2009, p. 108) is used as a sequence to 
structure this chapter. Hence, the methodology developed comprises six stages: 
philosophies; approaches; strategies and design; techniques and procedures of data 
collection and analysis.  

2.2 Research Philosophy 
As the research strategy and methods chosen are based on authors’ world view 
presumptions, the identification of the research philosophy and paradigm is the research 
departure point (Saunders et al., 2009, p. 108). Where, the research philosophy refers to 
how the authors believe knowledge is developed and the paradigm indicates authors’ 
beliefs and influences what should be studied, how it should be done and how results 
should be interpreted (Bryman, 2004, p. 453). Researchers would describe selves as 
Interpretivists. Firstly, we believe “that it is necessary for the researcher to understand 
differences between humans in their role as social actors’ (Saunders et al, 2009 p. 116) 
and Interpretivisim is the philosophy emphasizing research among people. Secondly, 
only through a subjective analysis and interpretation researchers would be able to 
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answer the research question of examining on what ground an IT company needs to 
base the selection of software development project management methods. This research 
involves face-to-face interviews where interviewees share their opinion and experience 
on the software development methods and as a consequence, it would have been 
impossible to understand the rationale behind the chosen method without being 
involved in the process. Finally, the chosen philosophy reflects the stated research 
definition which is “understanding and knowledge development” (section 2.1 Nature of 
Research), in other words, data interpretation and new method development (detailed in 
the following section). However, Bryman & Bell (2011, p. 16) concern is the lack of 
objectivity that can be associated with interpretivism. To address this issue different 
perspectives are integrated in order to interpret the data and answer the research 
question. Moreover, it allows “to study areas that are of interest, embracing methods 
that are appropriate and using findings in a positive manner in harmony with the value 
system held by the researcher’ (Armitage, 2007, p. 3).  

2.3 Research Approach 
Once the research philosophy is brought out the research approach must be set. The 
choice between deductive and inductive approaches was not easy as the research 
seemed to partially conform to one and partially to the other.  The attempt to solve the 
established problem has led to Patton (1987) who affirmed that “in practice it is 
altogether possible to combine approaches’, this as well conforms to the chosen 
research philosophy (Patton, 1987, p.16).  

Our approach includes (Saunders et al., 2009, p. 125-126):  
1. Revealing from the reviewed literature the characteristics of traditional and agile 

software development methods. 
2. Developing from the set of characteristics an agile vs. traditional comparative 

table. 
3. Verifying the comparison by means of the case study strategy.  
4. If the characteristics do not confirm to the theoretical accuracy - to evoke their 

modification.  

This leads us to qualitative strategy based on interviews and it can be concluded that the 
approach used is inductive. As classic hypothesis would have been hard to formulate, an 
inductive study gives researchers room to draw alternative from observed theories 
conclusions (Saunders et al., 2009, p. 126). In addition it can be noted that the data 
collection method is iterative which involves “back and forth’ movement from the 
theory to practice (Bryman & Bell, 2011, p. 13). Hence, our inductive approach has 
deductive elements too. Figure 2.1 give a vivid and detailed visual illustration of the 
approach. 
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2.4.2 Case Study Limitations 
Each research strategy has its advantages and disadvantages. Case study method sharp 
criticism consists of the following (Yin, 2009, pp. 14-15):   

• Sloppy work and no systematic procedures followed 
• Equivocal evidence or biased views that inclined the findings 
• Little basis for scientific generalization 
• Too long, massive and unreadable documents 

2.4.3 Overcoming Limitations  
In order to stave off the stated possible strategy limitations the following steps were 
elaborated: 

1. Careful literature screening. 
2. Systematic and structured literature analysis architecture, developed in order to 

ensure an efficient step-by-step focused literature analysis of the framed field 
(see Figure 2.2). Followed by semi-structured interviews and questionnaires 
based on the selected characteristics, which as well help to avoid equivocal 
evidence and biased views. 

3. Interview questions developed in a standard way, avoiding terminology (that can 
be interpreted differently) and subjective questions.  

4. No generalization intentions. 
5. Consistent and precise paper with visual aids, such as comparative tables after 

each stage, method development and graphs.   

2.5 Research Context 
Tieto Corporation (abbr. Tieto) is selected as the case study company to investigate the 
ground the company based on for methods selection of software development projects. 
One main reason for this selection is that Tieto is an IT company using both traditional 
and agile methods in software development project management. After checking, Tieto 
has a software development site located in Umea, Sweden. PROPS and Scrum are 
actually the main methods applied in software development projects in the Umea office, 
which is exactly in line with this thesis research topic. Besides, the researchers locate in 
Umea, thus this provides a natural advantage for both thesis authors to be able to carry 
face-to-face out data collection. Therefore, to conduct a case study in Tieto’s Umea 
office represents a unique opportunity for researchers to observe and analyze software 
projects developed with Scrum and PROPS, so that the empirical investigation within a 
real-life context could help to confirm or disconfirm the identified characteristics or 
characteristics (Yin, 2009, p. 18) in the thesis literature review. 

Tieto, founded by the merger of Tieto Corp. and Enator AB in 1999, is a leading IT 
service company in Northern Europe providing IT and product engineering services, for 
instance, “consulting, hosting services, outsourced B2B services and business process 
integration” (Hoovers, 2011). Its business covers several industries such as “banking, 
health care, telecom sectors and government agencies” (Hoovers, 2011). Nowadays, the 
highly specialized IT solutions and services complemented by a strong technology 
platform provide Tieto local and global customers tangible business benefits (Tieto, 
2011). With about 18,000 employees, Tieto aims to become a leading service integrator 
creating the best service experience in IT and building leaders of the digital world. Their 
main markets are the Nordic countries, Russia and Poland. Outside Northern Europe, 
they also serve customers globally (e.g. USA, China, India, Malaysia) in certain areas of 
expertise and have industry-specific activities in selected countries (Hoovers, 2011). 



The company’s share is listed on NASDAQ OMX in Helsinki and Stockholm
2011). Tieto's net sales in 2010 is EUR 1714 million, 2.6% (EUR 44.2 million) were  
development costs, mostly related to the development of Tieto's offerings, own soft
products, data centre services and global deliver
report, 2010). Tieto Umea office is a R&D focused site and several software 
development projects are carried on
Therefore, PROPS was applied to develop software projects. In re
methods became popular, Scrum has been introduced and
years of experience in working agile

2.6 Data Collection and Analysis
Data collection techniques
generation of research findings and conclusions
research involved a comparison between 
that reason the first step implied 
the search and analysis of relevant literature

 

 

 

 

 

 

Figure 2.2 Literature review structure

listed on NASDAQ OMX in Helsinki and Stockholm
Tieto's net sales in 2010 is EUR 1714 million, 2.6% (EUR 44.2 million) were  

development costs, mostly related to the development of Tieto's offerings, own soft
products, data centre services and global delivery platform as well as quality (A
report, 2010). Tieto Umea office is a R&D focused site and several software 

elopment projects are carried on in parallel. It was bought from Ericsson in 2002. 
Therefore, PROPS was applied to develop software projects. In recent years, as agile 

popular, Scrum has been introduced and as Tieto stated
ce in working agile (Scrum, Extreme programming, etc) (Tieto, 2011).

and Analysis 
ata collection techniques and data analysis procedures are very crucial for 

generation of research findings and conclusions (Saunders et al., 2007, p.108). 
research involved a comparison between the reviewed literature and empirical data. 

implied literature gathering planning and structuring to simplify 
relevant literature. The structure is showed in 

Figure 2.2 Literature review structure 

Traditional software 

development 
processes (intro and 

characterisics)

Advantages 

(when this 
methods work 

well?)

Limitation (when 

the methods may 
fail)

Suggestions how 

to overcome the 
issues

Agile software 

development (intro 
and characterisics)

Advantages

Limitations

Suggestions how 

to overcome the 
issues

PROPS (Intro, 

characteristics and 
life-cycle)

Advantages (when 
this methods work 

well?)

Limitation (when 
the methods fail)

Scrum (Intro, 

characteristics and 
life-cycle)

Advantages

Limitations

Table of comparison: Traditional vs. Agile 

Table of comparison: PROPS vs. SCRUM 

Preliminary characteristics 

12 

listed on NASDAQ OMX in Helsinki and Stockholm (Tieto, 
Tieto's net sales in 2010 is EUR 1714 million, 2.6% (EUR 44.2 million) were  

development costs, mostly related to the development of Tieto's offerings, own software 
y platform as well as quality (Annual 

report, 2010). Tieto Umea office is a R&D focused site and several software 
was bought from Ericsson in 2002. 

cent years, as agile 
o stated - it has over 5 

(Scrum, Extreme programming, etc) (Tieto, 2011). 

very crucial for the 
(Saunders et al., 2007, p.108). This 

literature and empirical data. For 
gathering planning and structuring to simplify 

in Figure 2.2. 

 

 



13 

After the collection of characteristics, advantages and limitations for both traditional 
and agile methods, as all the methods within even one approach differ, a specific 
method from each approach (PROPS from traditional, Scrum from agile) is selected for 
further comparison and analysis in terms of characteristics, advantages and limitations. 
The case study is favorable as the company is using both methods in daily work. In this 
way, we ensure the in-depth comparative analysis of the methods with empirical 
evidence. 

For empirical data, researchers collect and analyze mainly non-numerical data (such as 
word, documents, etc.) from a real-life case company through face-to-face interviews 
with employees which puts emphasis on words instead of quantification and is mainly 
characterized by employing an inductive approach when relating theory to research 
(Saunders et al., 2007, p. 151). Another data collection method used principally for the 
obtained after analysis data validation is questionnaires. Generally questionnaires are 
used as quantitative data collection method (Bryman & Bell, 2011, p. 237). 
Nevertheless, to better answer our research question, analyze and validate the data it 
was decided to develop a mixes-model research. Mixed-model research is when the 
quantitative data can be qualities, converting it into narrative that can be analyzed 
qualitatively.  Moreover, different methods can be used for different purposes in the 
same study, hence interviews are used for exploratory and questionnaires more for 
explanatory purposes. Therefore, it is found that this study fits well with qualitative 
research.  

Accordingly research data in the organization will be collected and analyzed using 
qualitative techniques and procedures. Besides, the overall time assigned to this 
research is two calendar months. Due to time constrain, the qualitative data collection in 
the specific case company is carried out in a short period of time (two weeks). To 
commence the interview process, an interview plan meeting with the main contact 
person of the case company’s project management department is conducted one week 
before interview starts to give enough time for interviewees' selection and meeting time 
booking. As it is not possible to interview all the people involved in project 
management due to time constraints and employee availability, only a number of 
employees who have sufficient knowledge and software development project 
experiences in PROPS and Scrum are targeted for selection. This is to ensure the most 
relevant team players are selected and would be in the interview list. After careful 
consideration, six interviewees are selected as the key sources for data collection as 
shown below.  
Table 2.1 List of Interviewees:  

Interviewee Role Area 

A Director R&D IT & Labs 

B Project Manager Maintenance project team 

C Software Developer PROPS project team 

D Software Developer Scrum project team 

E Scrum Master Scrum project team 

F Project Manager PROPS project team 
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The interviewees are very knowledgeable and experienced with PROPS and Scrum 
project management methods and can give valuable data related to our research study. 
Most importantly, the interviewees hold various key positions in different level of 
software development project management functions and can provide different 
perspectives on the examined field.  For instance, director can see the broad picture of 
all projects; project managers may look from individual project management point of 
view; while designers or software developers might comment on the lower level 
technical issues. In this way, the researchers aim to triangulate data and collect unbiased 
opinions from interviews. 

2.6.1 Semi-Structured Face to Face Interview 
In this research, the interviews are used to gather valid and reliable data that is relevant 
to the research questions and objectives (Saunders et al., 2007, p. 318). Among the six 
sources of evidence for case study data collection, an interview with “well informed 
respondents can provide insights into a situation” (Yin, 2007, p. 85) therefore it is the 
main data collection method and essential source of evidence for our case study. 
Considering the characteristics of the case study research (e.g. time constraint, resource 
availability), the interview process in the case firm shall be flexible and tailored from 
one interviewee to another due to the different background and experience each 
interviewee possesses. Therefore, the semi-structured interview (Saunders et al., 2007, p. 
320) or in other words a focused interview (Yin, 2007, p. 90) is selected and done by 
face-to-face. 

In order to generate valid and reliable data, the interviews are carefully planned, guided 
and recorded (Saunders et al., 2007, p. 321). A brief introduction of research topic is 
given to interviewees beforehand so that they could well prepare for the interview. 
Questions are designed as open-ended and following an interview guide (Appendix I). 
The majority of questions are similar but slightly adjusted due to different background 
of individual interviewee in order to cover the same research area. Interview begins with 
a brief introduction of both sides and the research purpose, followed by interview 
questions and discussions. The conversations are conducted in a comfortable and 
flexible atmosphere in order not to limit respondents’ ideas, opinions or suggestions.  

Each interview lasted from one to one and half hours. It was structured in two steps. 
First part of the interview is designed to facilitate discussion about the PROPS/Scrum 
characteristics and specific way of project development. The structure is based on the 
characteristics identified from the reviewed literature. Second part aims to understand 
the characteristics or the choice rationale behind the method selected for the project 
development. The questions are mainly two types: the main questions that create a 
pattern to keep the interview focused on the research topic and follow the design; the 
follow-up questions that help to get to the expected level of depth of the answers if 
needed (Rubin, 1995, pp. 150-151). The set of questions asked during the interview are 
designed to gently guide the discussion and have the following purposes: 

� To understand how the projects using traditional and agile approaches are managed, 
and the pros and cons associated with each approach; 

� To investigate why and how different project management approaches are used for 
different software development projects; 

� To evaluate which characteristics is utilized to determine the processes applied for 
new project; 

� To understand the benefits and challenges faced in different project management 
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approaches and the possible solutions foreseen in work which can be used to 
address to research issues.  

2.6.2 Data Analysis 
After all interviews have been conducted, the interviews have been collected and 
transcribed. According to Patton (1987, p. 149), the transcriptions then should be 
labeled and classified as the first step for analysis. However, the interviews were 
transcribed word-for-word thus in order to be analyzed first data systematization and 
reduction shall be made. Therefore, researchers selected a thematic and categorical 
analysis technique to edit down the interview transcription by identifying substantive 
statements and deleting “padding” and repetition, then categorize interviewees’ answers 
(Gillham, 2008, p. 130-143). This is to screen out the most relevant information about 
characteristics that impacts Tieto project management team to select software 
development methods: PROPS or Scrum, so as to answer the research question.  

The transcriptions then are labeled and classified by “themes” (i.e. coded) – the 
characteristics identified through literature review (table 3.1 in chapter 3,) for the 
selection of software development project management approach. Individual 
transcriptions are plotted according to “themes” in a categorical analysis (Appendix II). 
Both researchers are working on the analysis and results are compared and discussed to 
get insights from different perspectives (Patton, 1987, p. 150).  

After comparing the result with literature, the characteristics based on interviews are 
updated to reflect the opinions from both academy and practice; and the preliminary 
characteristics that are responsible for method selection were set. After that, a 
questionnaire is developed and distributed to the case company project team members 
to double confirm the characteristics identified during comparison of literature review 
result and empirical data, to assist empirical study with further explanatory results. This 
gives a better opportunity to triangulate the data to answer our research question, 
analyze and validate the data.  

2.6.3 Questionnaires 

As already mentioned above as a supplementary data collection method the researchers 
set their choice on questionnaires. The need of questionnaires design has been seen as a 
way to validate and triangulate the obtained data. After a negotiation with the case study 
company it was decided that Tieto will distribute independently the questionnaires. For 
this reason as self-administered delivery and collection questionnaires usually have 
closed questions (Brymen and Bell, 2011, pp. 238-239) the researcher created closed 
question with a horizontal format: Yes____ Maybe ____ No _____. 

The questionnaires were provided with clear instructions and targeted employees 
working in PROPS and/or Scrum software development method. The questions were 
developed based on the characteristics obtained from the literature and the empirical 
data collected. (For the questionnaire draft and the Questionnaires’ data analysis see 
Appendix III –IV accordingly.) 

2.7 Validity and Reliability 
Reliability refers to the consistency of responses and/or findings of the research 
(Saunders et al., 2009, p. 156). Validity is defined as “the extent to which data 
collection method or methods accurately measure what they were intended to measure” 
(Saunders et al., 2009, p. 157). In the context of qualitative research, to ensure the 
quality of any empirical social research, there are four tests that have been widely used: 
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trustworthiness, credibility, conformability and data dependability, and these are also 
relevant to case study as it is one form of social research (Yin, 2007, p. 34). This thesis 
is mainly dealing with a single case study in a real-life company; therefore, the four 
tests are also applied during different research phases. Below characteristics for these 
tests have been explored further by Yin (2007, p. 34) in terms of case studies in a way 
that it is emphasized that the tests should be applied throughout the subsequent conduct 
of the case study and not just at the beginning: 

� “Construct validity: establish correct operational measures for the concepts being 
studied” 

� “ Internal validity (for explanatory or causal studies only, and not for descriptive or 
exploratory studies): establishing a causal relationship, whereby certain conditions 
are shown to lead to other conditions, as distinguished from spurious relationships” 

� “External validity: establishing the domain to which a study's findings can be 
generalized” 

� “Reliability: demonstrating that the operations of a study – such as the data 
collection procedures – can be repeated, with the same results” (Yin, 2007, p. 35). 

For this thesis research, researchers carefully ensure validity and reliability of research 
data in terms of data collection and analysis by applying the four tests throughout the 
thesis development process. After each interview the authors reflected upon the overall 
development of it including the interviewees’ predisposition for the interview, their 
mood, and the surrounding environment, among others. Besides, different sources of 
data collection were used for triangulation of the data to ensure the data obtained can 
provide a thorough overview of the project management method selection process in 
case company. The validity and reliability will be revisited in section 6.2 of chapter 6. 
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Chapter 3 LITERATURE REVIEW 

This chapter has the objective of examining the relevant literature to form a solid 
theoretical base for identifying the characteristics that this research is concerned with. It 
serves as a snippet to traditional and agile project management methods as well as their 
application in the domain of software development. An attempt is made to distinguish 
traditional from agile project management methods in terms of characteristics, 
advantages and disadvantages of application. It also gives background to the 
development of both traditional and agile project management together with the 
description of driving forces for agile project management methods adoption in industry. 
The first part of this literature review provides an overview of the field of different 
project management methods (traditional and agile methods) with special emphasis on 
those characteristics that distinguish the different management methods applied in 
projects. The second part reflects on two specific method examples in terms of the 
traditional and agile project management methods respectively from the project 
management perspective, as these areas relatively lack scholarly work even though there 
are amount of different types of methods categorized in both traditional and agile 
methods. This provides an explicit examination of the relevant literature on what 
characterize the specific project management methods, and the advantages and 
disadvantages which could determine the method selection in the field of management 
of software development projects.  

The review of the literature permits the identification of a gap which is made explicit. 
At the end of this chapter, the characteristics of traditional and agile project 
management methods which can help method selection is firstly summarized based on 
thorough review of the abundant literature, which provides a solid basis for the 
comparative analysis of the empirical findings. This chapter represents the theoretical 
frame of reference leads the rest of the study. The literature review structure can be 
referred to figure 2.2 in chapter 2. 

3.1  Project Management Methods 
During the last decades companies are facing increased competitive pressures caused by 
markets globalization and internationalization. The endeavor to solve this problem 
pushed companies to engage in projects which became crucial for operations (Raymond 
& Bergeron, 2008, p. 213 Horwitz et al., 2002, p. 1, Lodorfos & Boateng, 2006, p. 
1406). “These projects, common in industries such as engineering services, information 
technology, construction, and pharmaceutical have one thing in common: they need to 
be managed, that is, they need to be planned, staffed, organized, monitored, controlled, 
and evaluated” (Raymond & Bergeron, 2008, p. 213). Thus, in order to ensure 
companies’ competitiveness and success it becomes supreme to adequately manage 
projects and for that reason appeared project management able to handle this novel or 
complex activities “which are inevitably called a project” (Munns & Bjeirmi, 1996, p. 
81).  

The interest in project management was growing rapidly (Price & Dolfi, 2004).  
Researchers were examining the relation between the project management to project 
success and some of them agreed that project planning is the foundation for the project 
management success (Dvir et al, 2003, p. 94-95; Andersen, 1996, p. 89, Munns & 
Bjeirmi, 1996, p. 82). Nevertheless, within time the nature of the projects has changed. 
They can be identified as unique, uncertain, ambiguous, complex and innovative. It 
becomes hard to plan a priori the project progress, as deviations from plans and 
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unpredictable changes occur more frequently. This can be specifically observed in the 
software development industry. Such companies need to constantly evolve in order to 
meet the changing requirements (Nerur et al, 2005, p.73) and still “bring a project to 
completion on time, within the budget cost, and to meet the planned performance or 
end-product goals” (Simpson, 1987, p. 25). Among the managerial answers to cope with 
these limitations, project management has experienced a significantly growing trend in 
many industries and sectors, particularly beyond its traditional origins in the 
construction and engineering context (Fernandez and Fernandez, 2009; Sauser & Reich, 
2009; Grundy & Brown, 2004; Kerzner, 2003), and now project management is a 
central “instrument” of many firms’ business processes (Sauser & Reich, 2009). 
Organizations are opting to achieve their objectives by means of projects and are at the 
same time institutionalizing project management methods and practices. The literature 
in this field of project management reveals a number of characteristics (such as the 
ability to flexibly respond and to adapt to changing environments) that make projects 
appropriate to be vehicles to implement strategy, to develop new products, and to carry 
out continuous improvement and business transformation (Srivannaboon & Milosevic, 
2006, p. 493-495). They are seen as a unique instrument that delivers ‘higher levels of 
performance and productivity’ (Van Der Merwe, 2002, p. 410). The projectification of 
organizations had been proved by many companies to be able to build competitive 
advantage through the use of projects or through the integration of project-like 
principles into their organizations (Maylor et al., 2006, p. 663-664).  

However, the most common and dominant approach of project management placed a 
strong emphasis on planning and control, i.e. the “hard” aspect of project management 
which focused on a rational, universal and deterministic model that seeks to maximize 
performance (Winter et al., 2006, p. 645). The “one size fits all approach” applied in 
project management was being carried over to organizations (Geraldi, 2008). The nature 
of project management has remained mainly mechanistic with hierarchy, detailed 
planning and division of work as well as the linear cause effect, which are still playing a 
crucial role, and thus may affect the organization’s delivery in the case of unforeseen 
project behavior due to changes in either macro- or micro- environment (Hällgren and 
Wilson, 2008). While the “soft” aspects of project management are consistently 
attracting interests (Winter et al., 2006, p. 645). In fact two aspects of “soft” aspects 
scholars pointed out that project management needs to address are: uncertainty - which 
refers to the lack of information that can be easily managed with traditional, operational, 
“hard” tools; and ambiguity – which is defined as a lack of understanding, subject to 
multiple and possibly conflicting interpretations (Thiry, 2001, p. 73). These “soft” 
issues are most likely to be related to “achievement of benefits”, “customer 
management” or “communication” (Thiry, 2002, p. 222).  

Correspondently, in the business industry environment, there is a trend in the area of 
project management that shifts the focus away from a product-centric view (e.g. the 
traditional engineering view) towards a more value-centric view (customer relationship 
view) (Winter et al., 2006, p. 700). This implies that focusing on the ways that value 
and benefits are created for customers through projects becomes more interesting to 
certain extent, rather than concerning on tangible outputs of a project and it might make 
it important to meet customers’ expectations (Nogeste & Walker, 2005, p. 56-58). 
Because of the involvement of diverse partakers, discontinuities are very likely to 
happen when translating general requirements into project specifications (Alderman et 
al., 2005, p. 381). Notably The Standish Group’s Chaos Report 1995 as well as the 
KPMG report of 2005 which cited 86% of respondents having projects falling short of 
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planned expectations (Papke-Shields et al, 2009). More than limited to discrete product 
creation, the intangible outcomes of these projects make it more difficult to meet 
customers’ expectations (Nogeste & Walker, 2005, p. 56-58).  

In order to better understand project management, the approach taken by the Project 
Management Body of Knowledge (PMBOK) (PMI, 2008, p. 14) is inspected as baseline. 
From the perspective of project life cycle, regardless of the size or complexity a project 
can be divided into five processes i.e. initiating, planning, executing, controlling and 
closing. Conversely, in terms of the number of actual phases, which PMBOK defines as 
“divisions within a project where extra control is needed to effectively manage the 
completion of a major deliverable” (PMI, 2008, p. 19), this varies from project to 
project, and some projects may consist of only one phase, while others may have many. 
Furthermore PMBOK states that the names and deliverables of the phases may vary 
depending of the project type. Going one more level in detail, project processes are 
explained as a “set of interrelated actions and activities performed to achieve pre-
specified product, result or service” (PMI, 2008, p. 37) and every phase is comprised of 
several types of processes. Similarly by applying project management in a primary 
software project, ISO/IEC 12207 outlines five processes involving in creating a 
software product as following, which establishes a top-level architecture for the 
software life cycle, from concept definition to disposal (Singh, 1995, p. 89).  

� Acquisition: The activities and tasks of the acquirer of software products and 
services. The acquirer may be the owner or a user. 

� Supply: The activities and tasks of the supplier providing development, operation, 
or maintenance service to the acquirer. 

� Development: The activities and tasks of the software developer. This developer 
may be required to perform or support system-level activities. 

� Operation: The activities and tasks of the operator of a system containing software. 
� Maintenance: The activities and tasks of the maintainer. This process uses the 

development process when software is modified. 

This thesis focuses on software development process, which consists of a set of 
activities and associated information that are undertaken and required to manage, 
develop and maintain software products/systems (Sommerville, 1996, p. 269; Acuna & 
Juristo, 2005, p. 14). This development process is seen as a sequence of transformations 
of system representation from application concept to operational system; in other words, 
software is developed through two steps: abstraction from the application concept to 
specifications; the reification from the specification to operational system (Dowson, 
1986, p. 26; Blum, 1986, p. 25). Due to different understanding of the transformation 
and the original motivations, there are various approaches to the software development 
process (Acuna & Juristo, 2005, p. 15), such as traditional plan-driven methods and 
agile customer-driven methods, which are described in depth in the following sessions. 

3.2 Traditional and Agile Project Management Methods 

3.2.1 Traditional Project Management Methods 
The failure of several software projects in the 1960s led to the notion of software 
development process methods and nowadays every organization has its own specific 
software development process but these individual approaches usually follow some 
more abstract generic process models (Sommerville, 1996, p. 269). “Software process 
improvement is an evolution in which newer processes build on the failures and 
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successes of the ones before them” (Cohen et al., 2004, p. 3). Searching in literature, it 
can be summarized that generally the traditional software development approach can be 
grouped into two types: stage-wise approach and evolutionary development approach 
(Boehm, 1988; Sommerville, 1996; Cohen et al., 2004; Karlstrom & Runeson, 2005). 
The former approach is sequentially doing one phase of development at a time 
(MacCormack, 2003, cited in VanderLeest & Buter, 2009, p. 6.D.3-1); whilst 
evolutionary approach is improved from stage-wise approach to better meet customer 
requirements (Sommerville, 1996, p. 270). Both were highly influential since 1970s and 
widely used as the basis of other methods (Boehm, 1988, p. 63).  

3.2.1.1 Characteristics 
In spite of the various types of methods, why they are grouped as traditional approach is 
because these methods share similar characteristics which are illustrated by Dyba (2000, 
p. 83): traditionally, software development promoted a plan-driven approach using a 
standardized, controllable and foreseeable software engineering process. Cohen et al., 
(2004, p. 3) supported that in the traditional software development projects, “work 
begins with the elicitation and documentation of a “complete” set of requirements, 
followed by architectural and high-level design, development, and inspection”. The 
traditional approach describes software development process is predictable and can be 
planned; therefore the focus of these methods is on planning. The main characteristics 
of traditional methods such as heavyweight soft-ware development processes, extensive 
documentation and customer involvement in specification (Cohen et al., 2004, p. 11; 
Beck et al, 2001; McCracken, 1982, p. 31) are summarized as following. 

Traditional “plan-driven” approach normally consists of a set of phases, starting with 
system specification, with results cascading from one stage to another (Sommerville, 
1996, p. 269) and focusing on major milestones and overall contents (Boehm, 2002, p. 
65). “The term “plan” includes documented process procedures that involve activities, 
tasks and milestone plans, and product development strategies that involve requirements, 
designs, and architectural plans” (Boehm, 2002, p. 64).  

The traditional plan-driven process is also document-driven (Khalifa & Verner, 2000, p. 
361). Each process is documented in reports that must be formally validated before 
moving to next stage (Khalifa & Verner, 2000, p. 360). For example, the well-
documented design is for the next stage to create the optimal architecture for the system 
to be implemented (Cohen et al., 2004, p. 3). Documentations (such as user manual, 
specification, maintenance documents) “became the prime goal of the document-driven 
lifecycle” (Glass, 2001, p. 13). 

Last but not the least one of the important features is customer involvement. The 
traditional methods “began with a complete analysis of user requirements, and through 
months of intense interaction with users and customers, engineers would establish a 
definitive and exhaustive set of features, functional requirements, and non-functional 
requirements” (Cohen et al., 2004, p. 3). Customers and end users are normally 
involved in the requirements specification phase, but not in all the phases of the 
application development process (McCracken, 1982, p. 31). This shortfall is 
compensated with extensive documentation in traditional methods (Boehm, 2002, p. 66) 
to some extent. 

3.2.1.2 Advantages 
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It is no doubt that plan-driven approach and life cycle concept are useful as it has very 
well-planned steps to follow and well-organized team to operate so that project can be 
managed in a controllable and systematic way. The goals of traditional approach are 
characterized as predictable and repeatable for the highly-assured and safety critical 
software development projects, where the plan-driven methods can work best when 
requirements can be determined in advance (Cohen et al., 2004, p.28; Boehm, 2002, p. 
66). In cases where future requirements are unknown, “there is a risk that this situation 
leads to architectural mistakes that cannot be easily detected by external reviewers due 
to the lack of documentation” (Boehm, 2002, p. 66). Therefore, the traditional plan-
driven and documentation-driven methods can meet the needs where fully complete and 
elaborate requirements are emphasized. 

Besides, the different traditional methods have its own advantages over others but it 
does not exclude other models and is open to accept new ideas (Glass, 2002, p. 12). As 
software project proceeds forward, the project context keeps changing and other models 
could then be used in certain project phases (Boehm, 1988, p. 68). Moreover, the 
complete and elaborated information documented during software development process 
lowers the maintenance and modification cost of delivered software product (Balzer et 
al., 1983; Boehm, 1988, p. 70). Also the traditional methods are not people-dependent 
(Boehm, 2002, p. 66; Glass, 2002, p. 13), in other words, not tight up with tactic 
knowledge. This demonstrates that traditional methods are capable to accommodate 
differences, which makes it possible that they can be tailored to fit the needs of all types 
of projects especially large and stable projects (Cohen et al., 2004, p.9). 

3.2.1.3 Limitations 
Although widely used, the traditional methods have limitations: frozen requirements 
before design starts, heavy documentation, and high change cost (Khalifa & Verner, 
2000, p.361), which result that the traditional methods face a problem in dealing with 
the rapidly changing and evolving commercial software products (Boehm, 1988, p. 64). 

The traditional approach “focuses on turning software development into repeatable, 
defined, and predictable processes, the scientists found that many of them were, in fact, 
largely unpredictable and unrepeatable” (Cohen et al., 2004, p. 5). Excessively pre-
specified plans over-constrain the development “team even at minor levels of change in 
personnel, technology, or commercial off-the-shelf upgrades”, and “such plans also 
provide a source of major contention, rework, and delay at high-change levels” (Boehm, 
2002, p. 65). Traditionally, the software engineering put so much emphasis on process 
that “the bureaucracy created by plan-driven processes does not fit small projects” 
(Glass, 2001, p. 13; Boehm, 2002, p. 64; Cohen et al., 2004, p. 27). Even though some 
methods “offered a great leap in agility over the waterfall process, but some 
practitioners believed that they still did not respond to change as nimbly as necessary in 
the evolving business world” (Cohen et al., 2004, p. 4-5). The traditional methods stress 
on predictability and planning, which prevent responding to change when it appears 
(Cohen et al., 2004, p. 5), since in a dynamic changing environment, “creativity, not 
voluminous written rules, is the only way to manage complex software development 
problems” (Cockburn & Highsmith, 2001, p. 121).  

Customer requirement is emphasized as the most difficult and crucial part in software 
development process (Dowson, 1986, p. 27; VanderLeest & Buter, 2009, p. 6.D.3-2). 
For the application of the traditional methods, the precondition is that project 
environment does not change rapidly, which is actually not possible in the software 
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development projects where environment is not static but dynamic and fast-changing. 
Since the beginning of mid-1990s, the software industry has been developed so quickly, 
requirements “change at rates that swamp traditional methods” and customers want 
more from the final delivered software products even though it becomes more difficult 
for customers to clearly state their needs beforehand (Cohen et al., 2004, p. 3). This 
becomes a burden to traditional methods. The plan-driven methods emphasize on fully 
elaborated documents as completion characteristics from one stage to the next, which 
does not work well for all the projects, and document-driven standards have pushed 
many projects to write elaborate specifications of end user requirements, which cannot 
be fully understood in early phases (Boehm, 1988, p. 69; Khalifa & Verner, 2000, p. 
360). Thus end users’ requirements keep changing and cannot be stated fully in advance. 
Moreover, “the development process itself changes the user’s perceptions of what is 
possible, increases his or her insights into the application environment, and indeed often 
changes that environment itself” (McCracken, 1982, p.31). Glass (2001, p. 14) gave a 
vivid summary of this contradictory situation: “users do not always know what they 
want at the outset of a software project, and [developers] must be open to change during 
project execution”; on the other hand, “requirement change was one of the most 
common causes of software project failure”. Therefore, the traditional methods are 
facing more and more challenges in projects where the requirements of end users and 
customers could not be specified and stated clearly and completely in the earlier phases.  

3.2.2 Driving Force towards Agility 
Aforementioned, from the discussion, it can be seen that the traditional software 
development methods advocate using extensive planning and analysis phases, codified 
processes, and a sustained emphasis on extensive documentation, as well as “rigorous 
reuse to make development an efficient and predictable activity that gradually matures 
toward perfection” (Boehm, 2002, p. 64; Cohen et al., 2004, p. 5). In the meantime, “the 
crushing weight of corporate bureaucracy, the rapid pace of information technology 
change, and the dehumanizing effects of detailed plan-driven” development (Boehm, 
2002, p. 64) brings the disadvantages to the application of these methods in practice. 
The rapidly changing environment which results the requirements from end user or 
customer keep changing. Software development projects cannot always stick to pre-
defined life cycle plan and have to be flexible with any emergent change requirement. 
Cockburn & Highsmith (2001, p. 120) sum up the latest challenges that the traditional 
methods are facing: 

• “Satisfying the customer has taken precedence over conforming to original plans.” 
• “Change will happen—the focus is not how to prevent it but how to better cope with 

it and reduce the cost of change throughout the development process.”  
• “Eliminating change early means being unresponsive to business conditions.” 
• “The market demands and expects innovative, high quality software that meets its 

needs”. 

Therefore, it is crucial to understand when the practice (traditional or agile) is most 
beneficial (Cohen et al., 2004, p.28). The different traditional process methods must be 
selected, tailored and assembled appropriately and cost effectively for the project or 
organization (Singh, 1995, p. 90). 

3.2.3 Agile Project Management Methods 
The software development field is a complex activity which is known for the high 
degree of variability in its tasks and requirements and impossibility to thoroughly be 
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planned in advance (Coram & Bohner, 2005, p. 1; Highsmith, 2003, cited in Nerur et al, 
2005, p. 74; Williams & Cockburn, 2003, p. 40). The software development is 
constantly introducing new approaches and methods, from which only few have 
survived and are used today (Abrahamsson et al., 2002, p. 7). One of those is the agile 
approach. There is no common agreement upon what the concept agile signifies. For 
this reason, to avoid confusion over what it means to be agile we have chosen two 
definitions one short and plain by Jim Highsmith who stated that being Agile signifies 
to “Deliver quickly. Change quickly. Change often.” (Highsmith et al., 2000, p. 15). 
The other more detailed stated by Ericksson et al. (2005, p. 89) – “Agility means to strip 
away as much of the heaviness, commonly associated with traditional software-
development methods, as possible to promote quick response to changing environments, 
changes in user requirements, accelerated project deadlines and the like”. Hereby, agile 
methods were developed as a reaction to traditional software development deficiencies 
(Cohen et al., 2004, p. 3; Dybå & Dingsøyr, 2008, p. 834; Nerur et al., 2005, p. 74). 
Practitioners realized the “methods that would respond to change as quickly as it arose 
were necessary” (Turk et al, 2002, p. 4), and that in a dynamic changing environment, 
“creativity, not voluminous written rules, is the only way to manage complex software 
development problems” (Cockburn & Highsmith, 2001, p. 121). 

“These Agile Methods are actually a collection of different techniques (or practices) that 
share the same values and basic principles” (Crystal Methods, Feature Driven 
Development, Scrum, Lean Development, Extreme Programming, Dynamic Systems 
Development Methodology and others) (Cohen et al., 2004, p. 3). Surprisingly, agile 
methods are not new - it is the values” shift that distinguishes those (see manifesto four 
core values in next section 3.3.3) (Cockburn & Highsmith, 2001, p.122; Merisalo-
Rantanen et al, 2005, p. 57-59; Ambler, 2002b, p. 71; Williams & Cockburn, 2003, p. 
40).  

3.2.3.1 Characteristics 
There is no clear agreement on how to make a distinction between agile software 
development and traditional approaches. As well as no deep analysis of situations, when 
agile methods are more suitable than others (Abrahamsson et al., 2002, p. 8). Therefore 
in this section we will try to bring together and select the main characteristics that agile 
methods share. In 2001, the “agile manifesto” was published by practitioners who 
proposed many of the agile development methods. The manifesto states that agile 
development should focus on four core values, which will be used as the base for the 
characteristics identification: 

• “Individuals and interactions over processes and tools.” 
• “Working software over comprehensive documentation.”  
• “Customer collaboration over contract negotiation.” 
• “Responding to change over following a plan.” (Beck et al., 2001) 

The first clause means reliance on “people and their creativity rather than on processes” 
(Nerur et al., 2005, p. 75; Boehm, 2002, p. 65), close team relationships and working 
environment arrangements, and other boosting team spirit procedures (Abrahamsson et 
al., 2002, p. 11; Ambler, 2002a, pp.11, 54). 

The second stands for constant new releases of products at frequent intervals. This is 
achieved by maintaining a simple technically advanced code, and discouraging the 
documentation beyond it. Therefore, as documentation is neglected the product 
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knowledge becomes tacit and a constant team rotation should ensure that this 
knowledge is shared (Cockburn, 2002, p. 6; Nerur et al. 2005, p. 75; Boehm, 2002, p. 
66). 

Third, extensive collaboration and communication between the developers and their 
customers is critical (Ambler, 2002a, p. 20; Cockburn, 2002, p. 6). “Agile development 
is focused on delivering business value immediately as the project starts, thus reducing 
the risks of non-fulfillment regarding the contract” (Abrahamsson et al., 2002, p. 12). 

The fourth, the development group, end users’ representatives, “goes through repeated 
cycles of thought-action-reflection” that foster an environment of learning and 
adaptation (Nerur et al.. 2005, p. 75). This ensures that the group is well-informed about 
the development process and ready to make adjustments and enhancements needed. 

Abrahamsson (2002, p. 17) came out with his characterization of agile software 
development, which is in line with the manifesto core values: 

• “Incremental - small software releases, with rapid cycles”.  
• “Cooperative - customer and developers working constantly together with close 

communication.” 
• “Straightforward - the method itself is easy to learn and to modify, well 

documented.”  
• “Adaptive  - able to make last moment changes.”  

The result of these characteristics is quick adaptation, fast decision-making, reliance on 
tacit knowledge (Aoyama, 1998, p. 57; Boehm, 2002, p. 66) and better resource usage.  

3.2.3.2 Advantages 
Agile approaches recommend a variety of methods that emphasize interaction and 
teamwork and help to achieve fast and constant feedback, customer collaboration, and 
to overcome management and cost constraints. To analyze the major advantages that 
switching to agile approaches may offer to the company we will focus on the work of 
Cockburn, Highsmith, Boehm and Nerur, who devote a big part in their research to the 
analysis of the agile methods’ application. 

Cockburn & Highsmith call the agile software development company a “complex 
adaptive system” with they interpret as a “decentralized, independent individuals 
interact in self-organizing ways, guided by a set of simple, generative rules, to create 
innovative, emergent results” (Cockburn &  Highsmith, 2001, p. 121. Consequently, 
team members and more empowered, not confined to a specialized role, and fast 
respond to the environment (Nerur et al., 2005, p. 75). The agile software development 
claims to be able to increase customer satisfaction at the time of project delivery 
(Cockburn & Highsmith, 2001, p. 120). This becomes possible due to adaptation 
(developing solutions) to rapidly changing requirements (Boehm & Turner, 2003, p. 32) 
based on technical and managerial processes usage for three major types of changes 
(Turk, et al., 2002, p. 1): 

• Changes based on software development experiences. 
• Software requirements changes. 
• Development environment changes. 
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As an example of the agile software development technical and managerial processes an 
illustration of management hierarchy is provided bellow in Figure 3.1 (created by 
Aoyama, 1998, p. 57). The example shows a software development structure that has 
several small development teams. Here the development of the software is divided into 
two streams:  

• Analysis and implementation. 
• Integration, testing and system testing phases.  

These processes comprise other coexisting software processes assigned across multiple 
teams. When each team completes the analysis and implementation, it integrates the 
product into the whole system. Then, the integrated software is tested and the whole 
system as well. 

Another secret of customer satisfaction achievement is customer collaboration and 
participation in the software development and surprisingly planning (Cockburn & 
Highsmith, 2001, p. 121). In fact, agile methods emphasize planning, but shifting the 
value on the planning process itself rather than on the documentation. Hereby, 
appearing less planed than they really are (Boehm, 2002, p. 64). Fast production and a 
simple working code help in time of development reduction and to provide value to the 
customer and the project itself. Moreover simple solutions ensure that less change is 
needed (Cockburn & Highsmith, 2001, p. 120). 

It becomes possible for the company to reduce costs and achieve faster development 
cycles (Cockburn & Highsmith, 2001, p. 121) as the design quality is constantly 
enhanced and the development is focused on communication and reacting to the process 
objectives instead of excessive design. Constant testing, good quality and focus on 
design allow to lower defect rates and to defect on an early and less expensive stage 
(Boehm & Turner, 2003, p. 32; Cockburn & Highsmith, 2001, p. 120). 

Figure 3.1 The illustration of software development management hierarchy  
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3.2.3.3 Limitations 

As already mentioned in the thesis introduction agile methods cannot be useful and 
efficient in all the situations and projects. In fact, in 2001 after agile projects’ analysis it 
was affirmed that the agile software development is effective only under “suitable 
circumstances”, which “generally can be categorized as non-safety critical projects with 
volatile requirements, built by relatively small and skilled collocated teams” (Williams 
& Cockburn, 2003, p. 40). Hence, many academics and practitioners warn that all the 
methods have their drawbacks and limitations especially when applied not in these 
suitable circumstances. This section is based on Turk et al (2002) analysis of the agile 
processes combined with other relevant findings. The choice was based on the fact that 
the authors have analyzed the agile methods underpinning assumptions, their validity 
and methods’ success variations according to circumstances. 

First of all when the company decides to adopt agile methods, the upcoming changes 
may impact its structure, culture, and management practices. Thus, the shift towards 
agility must be planned and managed carefully understanding the scope of impact 
(Nerur et al., 2005, p. 74). In order to decrease the change impact in the beginning 
adoption of the methods partially can be a solution (Cohen et al. p. 26).  

The first assumption studied by Turk et al. (2002, p. 2) is that “customers are co-located 
with the development team and are readily available when needed by developers”. In 
fact, it is not always possible to insure face-to-face frequent communication with the 
customers, and sometimes even communication through technical means may be too 
expensive. This goes in line with an issue identified by Boehm (2002, p. 66) that the 
customers must be committed, knowledgeable, collaborative, representative, and 
empowered, operating with the development team, otherwise the project development 
might be not successful. 

Next assumption is that “documentation and software models do not play central roles 
in software development”. Here Turk et al. (2002, p. 1) warns that agile methods 
overemphasize the code development and thus neglect the documentation generation.  
Boehm (2002, pp. 65 - 66) and Constantine, (2001, p. 4) as well argues that agile calls 
attention to some significant people-characteristics like amicability, talent, skill, and 
communication. All the results in dependence on the tacit knowledge that may lead “to 
architectural mistakes that cannot be easily detected by external reviewers due to the 
lack of documentation” (Boehm, 2002, p. 66). The current quality control methods in 
agile projects such as informal reviews and pair-programming are as well questionable. 
Formal analysis and evaluation techniques can provide better, quality control and 
development safety of critical software (Turk et al., 2002, p. 1) 

Another issue is that agile methods in major cases cannot cope with large and complex 
projects (Boehm & Turner, 2003, p. 32). Moreover, this may require larger teams. It 
becomes hard to maintain effective informal face-to-face communications and meetings. 
Big teams operate better in less agile projects. Therefore, to be able develop the project 
the agility degree shall be reduced. 

3.2.4 Comparison of Traditional and Agile Project Management Methods 
Each described approach, i.e. plan-driven and agile, definitely has its own home 
grounds although pure “actual extremes are rarely populated”. Apparently there is a 
correlation between the home ground approach positioning, type of project and 



27 

environment where it will most likely succeed (Boehm & Turner, 2003, p. 33). 
Consequently, we need to identify the principal common software development 
characteristics that can be used as a base for the comparison of agile and plan-driven 
methods. This comparison may help to identify the specific environment that is 
necessary for each method to succeed. Several comparison models have been already 
provided by researchers (Nerur et al., 2005, 75; Boehm, 2002, p. 67; Boehm & Turner, 
2003, p. 33). Boehm and Turner for example have defined five scales that can 
characterize the difference between plan- based and agile methods: project size, project 
criticality, requirements dynamism, personnel, and organizational culture.  

Unfortunately, as our research is focused on the software development project 
management processes, we were not able to use the already existing models. Thus, to 
make a better usage and analysis of data it was necessary to develop a new model which 
has three major areas for comparison: general project characteristics, project 
management and technical features (see Table 3.1). The model’s architecture was 
inspired by Boehm & Turner’s table (2003, p. 33). General project information can be 
defined as the project scope. Hence, this is the basic not specific information which 
even at this stage can show whether the project may need an agile or traditional 
treatment. The project management is needed, as already mentioned, for the methods’ 
project management comparison. It will consist of the PM stages such as project 
planning and controlling and, in addition, of the management style, communication and 
documentation, as these characteristics greatly differ for traditional and agile methods 
and are a part of PM process. The last, technical features are necessary as software 
development project are at stake, meaning that this project type has a variability of 
specific and technical requirements.  
Table 3.1 Comparison model of traditional vs. agile approaches  

CHARACTERISTICS TRADITIONAL APPROACH AGILE APPROACH 

GENERAL 

Project Goal 

Highly assure project objectives & 

deliverables with predictability & 

planning 

Deliver business value 

immediately 

Project Size All types, especially large Small-Medium 

Time Required Pre-defined phases Fast development 

Environment Stability 
Stable, predictable & low-change Frequent changeability, 

uncertainty 

MANAGEMENT PROCESSES 

Planning Elaborate & documented plan Not explicit, no documentation 

Controlling 
Quantitative control: formal 

project plan & milestone driven 

Qualitative control: informal 

reviews & pair- programming 

Customer Relations /  

Communication 

As needed in early specification 

phase 

Critical, frequent, face-to-face, 

customer interaction with the 

development team 

Managements Style 
Command & control through 

milestone review 

Self-managed, empowered 

teams 

Documentation Elaborate & complete Neglected 

TECHNICAL 

Customer requirements 

Definitive, exhaustive, functional 

& non-functional, predictable & 

determined in advance 

Simple design, simple code, short 

increments, frequent releases 

Knowledge Explicit, documented knowledge Tacit, high skilled team members 

Testing 
Documented testing plans & 

procedures 

Iterative system testing and 

related defect fixing. 
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As it can be seen from the Table 3.1 each selected characteristics differs depending on 
the method used. Moreover, the traditional and agile methods may vary in their values, 
practices, and application domains. Hence it is difficult to reveal and assess the 
characteristics, advantages and limitations that apply in aggregate to all agile and all 
plan-driven methods (Turk et al., 2002, p.1). Consequently, we have decided to focus on 
PROPS and SCRUM software development methods. The choice of the traditional 
approach specific example was dictated by the company to be interviewed in this 
research which is using PROPS as traditional approach to develop software products. 
As the agile software development method the company utilizes Scrum, which is one of 
the most widely adopted (Hoda et al, 2011, p. 522) and the only specifically focused on 
the project management aspects method (Dybå & Dingsøyr, 2008, p.836; Pino et al, 
2010, p. 1664).  

3.3 PROPS and Scrum: Specific Example of Traditional and Agile 
Project Management Methods 

3.3.1 PROPS 
PROPS stands for PROject for Project Steering (Raisanen & Linde, 2004, p. 102), 
which is an in-house project management process manual developed by Ericsson, to set 
up and implement projects in a multi-project environment (Ericsson 1990, cited in 
Brady & Davies, 2004, p. 1609). The model was originally developed in the late 1980s 
as a capability statement of Ericsson’s ability to carry out large projects and has 
subsequently been comprehensively revised to reflect social and technological changes 
in the company (Raisanen & Linde, 2004, p. 102). PROPS version 4 is the latest version 
which is based on PROPS and owned by Semcon project management AB (Semcon, 
2006). 

PROPS makes sense of project management by focusing, structuring, simplifying, and 
classifying information and coordinating functions and roles (Raisanen & Linde, 2004, 
p. 110). PROPS is more than just a method for single project management and it is a 
total concept for project work, addressing not only project managers and all those 
involved in the project, but line managers and process owners as well (Mulder, 1997, p. 
189). PROPS is to provide organizations with a process to better manage the product 
development projects by defined management decision points called “tollgate”, where 
continue/cancel decisions regarding a project are made based on correct and relevant 
information (Wallin & Crnkovic, 2003, p. 369; (Eskerod & Riis, 2009, p. 4). The well 
defined phasing separated by tollgates and milestones, and its uniform reporting 
structure form a built-in quality assurance system (Mulder, 1997, p. 189).  

Lindvall (1997, p. 75) has a very detailed explanation about PROPS process: “The 
PROPS model itself has characteristics conforming to a rather strict waterfall model as 
it prescribes the use of a number of toll gates (TG). Each tollgate serves as a decision 
point and due to the status of the project at the time of the tollgate, management [senior 
management or project sponsor] decides on whether the project should continue, change 
its goals or stop. At the tollgate meeting all prescribed documents are reviewed. The 
project is not allowed to continue until the exit/entry characteristics are fulfilled.”  

3.3.1.1 Life Cycle Model 
The most important feature of PROPS life cycle model that accounts for much of its 
success is the split between the project steering and the processes that are required for 
product provisioning (Mulder, 1997, p. 189). PROPS consists of two parts: one 
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administrative part (the general project model) and a technical model: the administrative 
part is common to all types of projects, whereas the technical model called SDPM 
(software development process model) depends on the project type (Ericsson, 1993, 
Ericsson Telecom AB, 1990, cited in Lindvall, 1997, p. 75). In more details, PROPS 
differentiated the steering process (management control), the project management 
process, and the project work model in three different sub-processes (as shown in 
Figure 3.2): the project steering and management processes are generic and, therefore, 
suitable for different projects; the project work model is more closely related to the 
characteristics of the individual projects and can be defined for specific type of project 
(Semcon, 2006, p. 19; Eskerod & Riis, 2009, p. 4).  

In the project management process, due to the financing of the project and the business 
uncertainty of the project, the project management process is divided into four 
consecutive phases (Semcon, 2006, p. 23; Mulder, 1997, pp. 190-191):  
� The analysis (pre-study) phase is to assess feasibility from technical and 

commercial viewpoints, based on the expressed and unexpressed requirements and 
needs of the customer;  

� The planning (feasibility study) phase is in essence a planning phase for the future 
project and to form a good basis for the project and prepare for successful execution;  

� The purpose of execution phase is to execute the project according to the plans 
from the feasibility phase;  

� During conclusion phase, the project is evaluated for lessons learned, closed and 
final report is prepared (by arranging conclusion seminars in order to discuss and 
share experiences gained and to get input for the final report). 

 

 

 

 

 

 

 

 

 

 

 
 
 
Figure 3.2 PROPS life cycle model (adapted from Semcon, 2006, p. 19) 
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The tollgate model (as shown in Figure 3.3), based on a stage-gate system (Raisanen & 
Linde, 2004, p. 105), is an outstanding feature of PROPS. The tollgate principle 
constitutes the backbone of the model: to enter the next phase, a tollgate must be passed 
and the tollgate decision process is based on the assessment of the project status (in 
terms of requirements, deliverables and the progress), the project portfolio status (in 
terms of the benefit, outcome and use of resources), business situation (in the light of 
strategy, customer expectation, regulation and market trend) and confidence and 
commitment (Semcon, 2006, p. 22) in order to provide data that facilitates the resources 
allocation in an environment where several projects may be competing for the same 
resources and where priorities must be set (Mulder, 1997, p. 191) to determine if it 
makes economic and strategic sense to proceed with the work (Wallin & Crnkovic, 
2003, p. 369). Concentrating decision making control to the steering function and the 
project sponsor in PROPS has been given much more emphasis as a way of enrolling 
top management by increasing its control and power over projects (Raisanen & Linde, 
2004, p. 113). In the instruction from Semcon (2006, p. 21) it clearly states how the 
tollgate model works: “The tollgate model allows iterative analysis of requirements and 
how to meet them, starting with the most urgent. This means that at the initial tollgates 
detailed plans are presented for how the project plans to meet merely a subset of the 
requirements, and the tollgate decisions have to be taken with a rather high degree of 
uncertainty. The plans for meeting (or rejecting) the rest of the requirements will then 
be gradually developed and analyzed until tollgate 2, or if needed, even after this. At 
tollgate 2, the project’s high level plans up to conclusion are approved. After tollgate 2 
all succeeding tollgates should be regarded as “open” and the project work will continue 
according to the approved plans until a decision is made to change the scope or 
conditions for the project, or to close down the project. Tollgate 3, 4 and 5 are 
mandatory and needed for full business control of the project, but will not delay the 
project, if postponed or re-scheduled. The following six tollgates are generic and shall 
be applied in all projects: 
� TG 0 – Decision to start project analysis (optional) 
� TG 1 – Decision to start project planning 
� TG 2 – Decision to establish the project and start project execution 
� TG 3 – Decision to continue execution according to original or revised plan 
� TG 4 – Decision to hand-over project outcome to internal receiver and external 

customer (if applicable) 
� TG 5 – Project outcome accepted, decision to start project conclusion. 

 

Figure 3.3 PROPS tollgate model (adapted from Semcon, 2006, p. 20) 
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2) Project work model 
The work model refers to the applicable parts of the operative processes that should be 
applied in the project, as well as to how the work should be structured in very detailed 
level (Semcon, 2006, p. 27). In the latest PROPS version 4, Semcon (2006) suggests to 
leave the work model empty so that the detailed project work could be tailored to 
specific project environment. This allows for a large degree of flexibility in selecting the 
actual technical development method (Karlstrom & Runeson, 2006, p. 207). It could 
also be controlled by milestones. Mulder (1997, p. 191) describes that “milestone 
decisions are taken within the project by the project manager and his team. The number 
of milestones may be decided on by the project with the restriction that some milestones 
are mandatory. Before a milestone is reached, a milestone review is performed within 
the project in order to check the results achieved against the milestone characteristics.”  

3) Project documents 
PROPS includes a uniform reporting structure (Eskerod & Riis, 2009, p. 4). In PROPS, 
four documents for project steering and reporting are defined and mandatory in a 
PROPS project (Semcon, 2006, p. 28):  
� The assignment specification – a steering document used to initiate assignments in 

a project analysis, planning phase or a subproject or a work package. The expected 
result as well as time and cost limits, and relevant background information to the 
project and prerequisites are described.  

� The project specification – a steering document developed in planning phase and 
approved by the project steering group to initiate the project execution phase.   

� The status report – a report describing project status in terms of time, budget, 
deliveries and risks, used to regularly report the project status to steering function. 

� The final report – a report that summarizes value, experience, observations and 
proposals for improvements gained through the execution of the project.  

3.3.1.3 Advantages 
It can be seen from the tollgate decision model that this approach integrated more 
flexibility to requirement adjustment (Semcon, 2006, p. 21). In fact, the PROPS tollgate 
model is in line with the view of Karlstrom & Runeson (2005, p. 44). They claim that 
there is a connection between a stage-gate model and software development processes: a 
stage-gate model is for high-level management and it is connected to a technical 
software development engineering process model. Moreover, the technical work model 
is left empty intentionally (Semcon, 2006, p. 27), which makes the model more flexible 
and insensitive to the underlying development process (Karlstrom & Runeson, 2006, p. 
215-216). Therefore, the iterative approach incorporated into existing model enables 
PROPS to deal with the communication about quickly changing customer requirements 
by using some type of incremental development in many large projects (Karlsson & 
Taxen, 1997, p. 519).  

Even though, PROPS model is originally designed for large multi-function projects 
(Raisanen & Linde, 2004, p. 102), in fact, PROPS can be used for all kinds of projects, 
independent of size, since the general project model does not stipulate either time 
consumption or lead-time for a project and the volume of the activities is related to the 
complexity of the tasks to be performed, and the activity instructions are set up to 
prevent the tasks of project administration overshadowing the main purpose which is to 
fulfill the project goals (Mulder, 1997, p. 194). Furthermore, one of the benefits of 
PROPS is that it provides the platform for cross functional projects that may stretch out 
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over several sub projects executed in different units and in remote locations and require 
general guideline to steer toward project goal (Imbor-Maciag, 1995, p. 512; Mulder, 
1997, p. 191; Raisanen & Linde, 2004, p. 103). 

In terms of knowledge management, This intertextuality PROPS adopted and adapted 
from established project management discourses from past sources such as previous 
models and processes, makes the knowledge transition easily and facilitates 
acceptability of the model since recognition of familiar discourse techniques and 
practices enabled users to better accommodate the model into their mental schemata for 
project management (Raisanen & Linde, 2004, p. 111). Moreover, the standardized 
routines and procedures provide support through the project life cycle to ensure that the 
knowledge and experience gained from previous and concurrent projects could be used 
more systematically in the setting up and execution of subsequent projects (Brady & 
Davies, 2004, p. 1613). 

PROPS has enhanced company’s ability to run corporate projects and contributes to a 
shorter lead-time, time to market and time to customer (Mulder, 1997, p. 189). It also 
provides a good integration of management and the operational activities in the project 
(Mulder, 1997, p. 196). Besides, the division of processes in PROPS’ life cycle model 
allows for a central support for the generic part and offers many advantages such as a 
central training and continuous improvement of the methodology (Mulder, 1997, p. 
190). Plus some important activities and concepts (e.g. configuration management, 
project audits, assessments, reviews and a communication plan) are all described as part 
of the generic part of PROPS, which ensures the quality of the project (Mulder, 1997, p. 
195-196).  

3.3.1.4 Limitations 
Aforementioned, the PROPS can be applied in all types of projects (Semcon, 2006, p. 
36). However it needs to be tailored according to the size and complexity of projects in 
order to better cope with unfamiliar activities and unforeseen events (Brady & Davies, 
2004, p. 1612). In the research of Turner et al. (2010, p. 749), they found PROPS tended 
to confuse rather than clarify the situation in smaller companies’ projects due to the 
bureaucracy caused by the multiple level of processes. This could somehow limit the 
application of PROPS in SMEs companies. 

It is not as strict as waterfall model in terms of documentation and can release more 
work forces. It is possible to change a document completed earlier in the PROPS 
process (Lindvall, 1997, p. 75). But it still has pre-defined documentation which is 
mandatory in each phase of project management process and tollgate decision review 
(Semcon, 2006, p. 28). 

PROPS emphasizes decision making control to the steering function and the project 
sponsor (Raisanen & Linde, 2004, p. 113). At the same time, it may provoke resistance 
from line managers, who felt that their authority is being eroded and their role 
undermined (Raisanen & Linde, 2004, p. 105-106). Resistance also exists when making 
the necessary adaptations of the technical process model to different project 
environment (Karlstrom & Runeson, 2006, p. 215-216). 

In PROPS communication advocated in the initial phases of a project, and the project 
manager is advised to “perform activities to create a good working climate encouraging 
excellence, trust and respect among all those involved in the pre-study phase” (Raisanen 
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& Linde, 2004, p. 112). While the communication takes place mostly at a higher level 
of abstraction due to the multi-levels of the model (Karlstrom & Runeson, 2006, p. 216). 
This limits the internal communication inside the PROPS projects. 

3.3.2 Scrum 
Scrum has loads of definitions, developed by different scholars and practitioners. We 
fixed upon Ken Schwaber and Jeff Sutherland definition, both play an important role in 
development and research of this method. Thus, Scrum is a “framework within which 
people can address complex adaptive problems, while productively and creatively 
delivering products of the highest possible value” (Schwaber & Sutherland, 2011, p. 3). 

Actually, the term was borrowed from one of the Rugby strategies of “getting an out-of 
play ball back into the game” by the team (Schwaber & Beedle, 2002, cited in 
Abrahamsson et al., 2002, p. 27). The first indication in the literature of the term was in 
the Takeuchi and Nonaka (1986) article, but it was thoroughly described only by Ken 
Schwaber in 1996 (Cohen et al, 2004, p. 14) and a first operating Scrum team was 
created at Easel Corporation in 1993 by Dr. Jeff Sutherland. Today, scrum is used and 
well-known all over the world, companies like Yahoo, Microsoft, Google, Lockheed 
Martin, Johns Hopkins APL, Siemens, Nokia, Motorola, Cisco, GE and US Federal 
Reserve adopted this approach (Sutherland, 2010, p. 7). 

Scrum focuses on the team members functioning therefore enhancing the production 
and system flexibly in a constantly changing environment (Abrahamsson et al., 2002, p. 
27). Furthermore, “Scrum helps to improve the existing engineering practices (e.g. 
testing practices) in an organization, for it involves frequent management activities 
aiming at consistently identifying any deficiencies or impediments in the development 
process as well as the practices that are used” (Abrahamsson et al., 2002, p. 28). 

3.3.2.1 Scrum Lifecycle 
Scrum projects are split into iterations (or sprints) consisting of the following phases 
(Cohen et al, 2004, p. 15,16; Abrahamsson et al., 2002, p. 29,30): pre-game, 
development and post-game: 

 

Figure 3.4 Scrum life cycle 
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Pre-game phase: consists of two stages, i.e. planning and architecture design (Figure 
3.4). All agile approaches combine short iterative cycles with feature planning and 
dynamic prioritization. Scrum uses the term “Product Backlog” (Cockburn & Highsmith, 
2001, p.121), and all the work to be done on the system, all the known requirements are 
kept in there. A subset of the Product Backlog that is anticipated for a current iteration 
(release) is known as the “Release Backlog” (Cohen et al, 2004, p. 14; Sutherland, 2010, 
p. 19). The requirements can be received “from the customer, sales and marketing 
division, customer support or software developers” (see Figure 3.5) (Abrahamsson et al., 
2002, p. 29).  

 
Figure 3.5 Release backlog (source: Sutherland, 2010, p. 18) 

During the planning phase, the prioritized collection of requirements and features to be 
completed during the next sprint is moved to the “Sprint Backlog”. Dynamic 
prioritization means that at the iteration end the customer can reprioritize, add or 
retrieve the originally planned requirements for the next iteration (Cockburn & 
Highsmith, 2001, p.121). Hence, the priorities can only be changed at the end of 
iteration, not during one. “In the architecture phase, the high level design of the system 
including the architecture is planned based on the current items in the Product Backlog” 
if the items undergo changes, the architecture will be changed as well (Abrahamsson et 
al., 2002, p. 29).  

Figure 3.6 Example of a Sprint Backlog (source: Sutherland, 2010, p. 18) 
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Upon completion of the pre-game phase, teams start to work on their sprint backlog. 
Each Sprint includes the following SD stages: requirements, analysis, design, evolution 
and delivery. The development phase is the agile part of the process, as different 
changeable “environmental and technical variables (such as time frame, quality, 
requirements, resources, implementation technologies and tools, and even development 
methods) identified in Scrum” are observed and controlled during this phase 
(Abrahamsson et al., 2002, p. 30). Scrum uses daily 15-minutes meetings during the 
sprint cycle (Dinakar, 2009, p. 585). These meetings enhance the “communication and 
inform customers, developers, and managers on the status of the project, identify any 
problems encountered, and keep the entire team focused on a common goal” (Cohen et 
al, 2004, p. 15). This meeting as well helps to address the quality issues (Cockburn & 
Highsmith, 2001, p. 120). 

After the Sprint ends, there is the Sprint Review and Retrospective. During the review 
the Development team and interested stakeholder inspect the work done and adapt the 
product. “The most important element of the Review is an in-depth conversation and 
collaboration between the Team and Product Owner to learn the situation [and] to get 
advice” (Sutherland, 2010, p. 28). The Sprint Retrospective is “an opportunity for the 
team to discuss what’s working and what’s not working, and agree on changes to try” 
(Sutherland, 2010, p. 10), in other words is a discussion and reflection facilitator. 

The post-game phase starts when the system is ready for the release. This phase 
comprises tasks such as the integration, system testing and documentation 
(Abrahamsson et al., 2002, p. 30). 

3.3.2.2 Characteristics 
For the key principles of Scrum, Schwaber (2002) summarizes as following: 

• Small working teams that maximize communication and tacit, informal 
knowledge sharing, and minimize overhead. 

• “Adaptability to technical or marketplace (user/customer) changes to ensure the 
best possible product is produced.” 

• Frequent “builds” that can be examined, adjusted, tested, documented, and built 
on. 

• Distribution “of work and team assignments into clean, low coupling partitions, 
or packets”. 

• “Constant testing and documentation of a product as it is built.” 

“The team model in Scrum is designed to optimize flexibility, creativity, and 
productivity” (Schwaber & Sutherland, 2011, p.5). The Scrum development personnel 
are usually split into teams consisting up to seven people (Cohen et al, 2004, p. 15). 
Moreover, in case of implementing a complex or big project the personnel may be 
divided in multiple teams that could easily be distributed. The teams are self-organized 
and cross-functional, which means they decide how to accomplish their work and are 
not dependant on other professionals outside the team. Furthermore, the team self-
management is the defining and distinguishing characteristic of Scrum where the power 
of decision-making is passed to the level of operational problems and uncertainties 
(Moe et al, 2010, p. 481). Another not less important characteristic is feedback loops as 
in this case timely communication and feedback insures high product quality and 
accurate feature development (Li et al., 2010, p). 
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The Scrum Team inevitably consists of a Product Owner, a Scrum Master and the 
Development Team. The Development Team itself consists of highly skilled employees 
who deliver an Increment of the product at the end of each Sprint, where Sprints’ length 
is commonly held for 4 weeks (Cohen et al, 2004, p. 16). Development Teams have the 
following characteristics: Self-organizing, Cross-functional (i.e. team has all necessary 
skills to create a product Increment) and Accountability that is on all Team members 
(Schwaber & Sutherland, 2011, p. 6).  

The Product Owner is needed to maximize the value of the developed product. He is the 
one responsible for the Product Backlog management, which includes the following 
(Schwaber & Sutherland, 2011, p. 5; Hoda et al., 2011, p. 522): 

• Explicitly list the Product Backlog items; 
• Rank the items to best achieve goals and missions; 
• Ensure that the Development Team work delivers value; 
• Ensure that the Product Backlog is clear to Scrum Team; 
• Ensure the Development Team understands items in the Product Backlog. 

The above mentioned work can be as well done by the Team itself; nevertheless the 
Product Owner will remain accountable.  

The Scrum Master role is to monitor and control the project development and to make 
sure it is developed in line with values and rules of Scrum. He interacts with the 
development team and the customer ensuring that team is working as productively as 
possible (Abrahamsson et al., 2002, p. 30). Besides the tree already mentioned Scrum 
roles, there can be others that are not fixed. For example, the role of “nanny”, which 
would mean to assign tasks, get the status reports, and other micromanagement issues. 
As well, may exit team’s “guru” and “servant” for mentoring, coaching, problem-
solving, providing creative input, and guiding team members’ skills development 
(Sutherland, 2010, p. 17). 

3.3.2.3 Advantages 
As mentioned before in the general limitations of the agile methods, typically they are 
not appropriate for managing large projects or operating in big team. In fact, Scrum is 
an exception as it addresses this issue by dividing the teams in teams. As an example, 
“scrums of scrums” was used in an 800-person team (Schwaber & Beedle, 2002, cited 
in Cohen et al., 2004, p. 29). Short cross-project sub-teams meetings were held 
regularly to coordinate the project and the teams. As well there was a core team 
assigned in charge of architecture and standards. This provided a base for the whole 
structure to work efficiently. Based on this example we can argue that Scrum is scalable 
from small single projects to entire organizations (Rising & Janoff, 2000, p. 28-29). 

Another advantage of this method is that Scrum can improve communications and 
maximize cooperation (Meso & Jain, 2006, p.21). The “knowledge sharing, 
retrospective and daily meetings also helped to improve defect fixing efficiency, since it 
was easy to report problems and to get help when solving a problem” (Li et al., 2010, p. 
8). In addition, Mann & Maurer (2005, pp. 7-9) found in their study the impact of 
Scrum on the customer satisfaction. Frequent meetings helped to clarify the 
requirements needed to be developed and on the other side made customers involved 
and interested in the process (Dybå & Dingsøyr, 2008, p. 846). This as well led to the 
reduction of overtime as the developers were able to deliver the product faster and with 
fewer errors. One of the developer said that “the Scrum process is giving me confidence 
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that we are developing the software that the customer wants” (Dybå & Dingsøyr, 2008, 
p. 847). 

This leads us to the next advantage - the software quality assurance. The iterative nature 
of Scrum results “in constant system and acceptance testing and related defect fixing, 
which made the development process more efficient in terms of fewer surprises and 
better control of software quality and release date” (Li et al., 2010, p. 1). Li et al.’s 
study showed that a half of the defects (mainly the critical ones) were fixed before the 
last two weeks of the system deployment. Thus, Scrum is able to reduce the number of 
defects and therefore deliver the product without delays.  

It shall be noted that Scrum is not a pill that may solve all the problems of the software 
development. Quite the contrary, it painfully reveals all the problems that the company 
has. In other words this framework will make visible the dysfunctions, “enabling the 
team to do something about it – is the basic mechanism that produces the most 
significant benefits that teams using Scrum experience […] for people to explore ways 
to resolve problems in short cycles and with small improvement experiments” 
(Sutherland, 2010, p. 33). Another important idea that will be exploited further in the 
next sections of the thesis is that Scrum is a framework within which you can use a 
collection of diverse processes and techniques (Pino et al, 2010, p. 1664). This will 
allow us in future to combine Scrum with other processes or techniques, which may 
help to overcome the limitations that agile methods face.  

3.3.2.4 Limitations 
One of the biggest challenges of the companies that are adopting Scrum is the transition 
to self-managing teams. The personnel may not know how to coordinate and work 
effectively as an agile team (Moe et al, 2010, p. 480). Furthermore, it may lead to a 
negative effect if the team members have high individual autonomy (Moe et al, 2010, p. 
488; Langfred, 2000, pp. 567, 568). Another related issue is the team leadership 
distribution in a self-managing team. All the team-members must participate in the 
decision-making process. Communication and feedback are the fundamental 
characteristics that ensure work efficiency in agile projects communication links all 
teamwork processes.  However, if the company faces problems with team leadership, 
lack of monitoring and communication failure it will lead to catastrophic results (Marks 
et al, 2001, p. 367).  

Salas et al (2005, cited in Moe et al, 2010, p. 489) states that “without sufficient trust, 
team members will expend time and energy protecting, checking, and inspecting each 
other as opposed to collaborating to provide value-added ideas”. Consequently becomes 
obvious that trust is an essential requirement for shared leadership, feedback, and 
communication (Bandow, 2001, p. 41). Other time related problem is, as Scrum makes 
an emphasis on time management, the development team cannot have slow working 
team members as the entire team will lose time or will continue without them (Cohen et 
al, 2004, p. 29). Moreover, this time pressure on the developers will make “them 
reluctant to perform certain tasks for later maintenance, such as recharacteristicsing” (Li 
et al., 2010, p. 1). 

In addition Scrum does not provide with guidance on how to establish monitoring in 
development teams. This may as well lead to feedback and coordination issues. Moe et 
al. (2010, p. 489) suggests that “combining Scrum with, for example, the practice of 
pair programming in XP would improve monitoring, feedback, and backup”. 



38 

3.4 Summary 
As it can be seen, traditional and agile project management methods have their own 
strengths as well as limitations, and are appropriate for specific types of projects 
(Boehm, 2002, p. 65; Boehm & Turner, 2003, p. 32; Kettunen, 2010, p. 231). This 
means that each method performs much better than the other in its “home ground” and 
outside each method’s home ground, another method or combined methods can be used 
(Boehm, 2002, p. 64). The plan-driven methods can work best when requirements can 
be determined in advance (Boehm, 2002, p. 66) and fully complete and elaborate 
requirements are emphasized, especially reliable, highly-assured and safety critical 
software development projects (Cohen et al., 2004, p. 28). While agile project 
management methods are ideal for projects that require high variability in tasks and 
where fast value delivery is important to the customer (Highsmith, 2003 cited in Nerur 
et al., 2005, p. 78). In order to summarize and compare the data, the comparison 
structure of Table 3.1 is used as a base with slight modifications: the three major areas 
for comparison and the characteristics remained the same, but instead of traditional and 
agile features, PROPS and Scrum specific features and sequential advantages and 
limitation of each feature are compared and showed in Table 3.2.  

Table 3.2 Comparison of PROPS vs. Scrum methods 

CHARACTERIS
TICS 

METHOD FEATURES ADVANTAGES LIMITATIONS 

GENERAL 

Project Goal 

PROPS 

Deliver quality-
assured product 

Especially for large and 
complex project, quality of 
product is guaranteed, e.g. 
medical software system. 

Quality could be ruined if 
customer’s requirements 
keep changing especially 
in late phase. 

SCRUM 

Deliver business 
value 
immediately, 
customer 
satisfaction 

The client is interested in the 
final product and do not 
supervise and control the 
development. 

In case of B2B or 
outsourcing, the software 
development company is 
just providing a part of the 
software; problems may 
occur if the following 
processes are done by 
other project management 
approaches. 

Project Size  

PROPS 

All kinds of 
projects, 
independent of 
size 

Especially work well in 
internal multi / cross-
functional projects 

Need to be tailored to 
different projects; may not 
work in SMEs companies' 
project due to complexity 
and bureaucracy 

SCRUM 

Small teams. 
Scalable 
personnel allow 
operating in all 
types of projects 

Scalability – teams of teams -------- 

Time Required 

PROPS 

Pre-planned 
schedule for 
project 
development 

Shorter time to market and 
customer compared with 
strict traditional approach. 

Lead time of project 
development is still pre-
defined and not flexible. 

SCRUM 

Fixed time, Fast 
development 

No overtime, Process control 
and time management 

May fail if personnel are 
slow, or communication, 
collaboration and feedback 
is not established properly 

Environment PROPS Stable, Can deal with changing with Cannot cope with change 
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Stability predictable & 
low-change 

iterative approach in early 
phases 

in late phases 

SCRUM 

Frequent 
changeability, 
uncertainty 

Agile development address 
all the issues that may arise 
with frequent change of 
requirements 

--------- 

MANAGEMENT PROCESSES 

Planning 

PROPS 

Dedicated 
feasibility study 
phase  

Well prepared formal project 
plan for planning 
preparation and successful 
execution 

Not flexible to late 
requirement change from 
customer 

SCRUM 

Feature 
planning and 
dynamic 
prioritization 

Enables to change and revise 
the requirements after each 
sprint, ensures fast 
development 

Tactic knowledge is hard 
to transfer.  

Controlling 

PROPS 

Steering process 
of senior 
management & 
project sponsor 
through tollgate 
meeting  

Allows for a central support 
for the generic management 
part and ensures project 
quality 

May provoke resistance 
from line managers, who 
felt that their authority is 
being eroded and their role 
undermined 

SCRUM 

Daily meetings, 
Feedback loops 
and Team-
members 
accountability, 
Sprint Review 
and 
Retrospective, 
Testing (for 
quality control) 

If implemented correctly, the 
quality and control will be 
done naturally with the 
communication process and 
will not require additional 
resources involvement.   

May fail if the 
communication and 
feedback based on daily 
teeming are not 
productive. 

Customer 
Relations /  

Communication 

PROPS 

As needed in 
early 
specification 
phase 

Well-documented 
communication plan 
advocated in early pre-study 
phase 

Communication may take 
place mostly at a higher 
level of abstraction and 
limit information exchange 

SCRUM 

Critical, 
frequent, face-
to-face. 
Communication
: tacit and 
informal 

With the daily meeting the 
customer becomes interested 
and involved in the process. 
Frequent communication 
reduces the overtime and 
errors during production, 
hence increase customer 
satisfaction and product 
quality. 

Customer involvement and 
communication are the 
fundamental characteristics 
of Scrum, in case when 
one or both of these 
characteristics are not 
present in the project, the 
product delivery may fail. 

Management 
Style 

PROPS 

Project steering 
and the detailed 
working 
processes 

Provides a good integration 
of management and the 
operational activities in the 
project 

Can cause bureaucracy in 
organization 

SCRUM 

Self-managing 
teams, cross-
functional, 
participating in 
decision making 

The team itself decides what 
and how to do, which should 
enhance flexibility and 
creativity of the teams, as 
well as help to change fast 
the product and increase 
customer satisfaction. 

In case when team 
members have individual 
autonomy, or not willing to 
participate in decision 
making this approach will 
be hard or impossible to 
introduce.  

Documentation PROPS 
Pre-defined 
many types of 

Decreased number of 
documentation can give 

It may add extra work to 
project team members. 
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documents, 
mandatory in 
each phase 

stakeholders a whole picture 
of project status. It can also 
assist knowledge transition 
and experience sharing 
among projects. 

SCRUM 

Constant 
documentation 
of a product as 
it is built 

Agile development and fast 
changeability. 

Knowledge transfer issues, 
lessons learnt 

TECHNICAL 

Customer 
Requirements 

PROPS 

Dedicated 
analysis phase 
of requirements 
& needs of 
customer 

Iterative approach allows 
more flexibility to 
requirement adjustment in 
early phases 

Not flexible to 
accommodate requirement 
change in late phases 

SCRUM 

Adaptability to 
technical or 
marketplace 
changes to 
ensure the best 
possible product 
is produced 

Only positive for SD 
projects or other customer 
oriented industries with 
changing environment 

Not necessary for stable 
environment and mass 
oriented products, without 
specific requirements. 

Knowledge 

PROPS 

Explicit, 
documented 
knowledge in 
each phase 

Documented standardized 
routines and procedures 
makes the knowledge 
transition easily and 
facilitates acceptability of 
the model 

Some documents are made 
just to make document. 
May add extra work to 
project team members and 
some are obsolete or not 
updated timely which are 
not useful for future 
projects.  

SCRUM 

Tacit: high 
skilled, cross-
functional team 
members 

Team members are high 
skilled and able to substitute 
each other, i.e if necessary 
can be moved can switch 
roles. 

Knowledge transfer, 
dependence on people. 

Testing 

PROPS 

Documented 
testing plans & 
procedures 

Planned testing schedule in 
the end can test the 
integration of different 
functions. 

Not flexible to change in 
later phase 

SCRUM 

Constant system 
testing and 
related defect 
fixing, leaving 
to software 
quality 
assurance 

Development process more 
efficient in terms of fewer 
surprises, software quality 
assurance and release date 
control. 

-------- 

It can be seen from table 3.2 the agile approach cannot out rule the traditional methods 
because they are based on diverse processes for software engineering. This can be best 
confirmed by Lindvall & Rus (2000, p. 15) who said: “Developing software for a space 
shuttle is not the same as developing software for a toaster”.   

Taking into consideration of the above mentioned methods’ evaluation, organizations 
“must carefully evolve toward the best balance of agile and plan-driven methods that 
fits their situation” (Boehm, 2002, p. 69; Boehm & Turner, 2003, p. 32). There is no 
“ideal” model and it makes little sense to try to fit all development into a single 



41 

approach, for instance, for large systems, a mixed method is likely to be appropriate, 
where well understood parts of the system are developed using some form of the 
waterfall model (one of the traditional software development methods), and those 
subsystems whose requirements are difficult to predict are developed using an agile 
approach (Sommerville, 1996, p. 271). Some balanced methods have been already 
proposed. As an example, in order to balance the two approaches Boehm & Turner 
(2003, p. 32) proposed a risk-based approach for structuring projects to incorporate both 
agile and disciplined approaches in proportion to a project’s needs. Some researchers 
advised that XP (one agile method) and CMM (one traditional method) can live together, 
at least in theory (Cohen et al., 2004, p 46). Karlstrom & Runeson (2006, pp. 204-205) 
also supported that both approaches are not contradictive and software projects using 
agile methods must be able to exist within environments structured using stage-gate 
oriented project management model. Nevertheless, it is better to build your own method 
in order to tailor it down. The compromise between agile and traditional approaches 
may need to be based on the nature of the undertaken project (Glass, 2002, p. 14). 
However, balancing the methods and mixed creation is not the focus of our study; 
therefore we will not spend more time on this.  

In spite of Table 3.2 that is used as a base for the comparison with the empirical data 
(see Chapter 5) another table needs to be developed in order to observe if the compared 
features for the approaches match with the specific features of each selected method or 
not. This is necessary to check if the results of the study can be generalized (for details 
see Chapter 6). It can be noted from the table that the methods address several 
limitations of the approaches. As an example, it is stated that agile methods are suitable 
only for small teams and projects, but Scrum introduces the feature of scalability, 
therefore overcoming this limitation. To trace and analyze more in depth the shift of the 
characteristics, the following Table 3.3 has been developed: 

Table 3.3 Comparison of PROPS to Traditional and Scrum to Agile characteristics 

CHARACTERISTICS 
TRADITIONAL AGILE 

GENERIC PROPS SCRUM GENERIC 
GENERAL 

Project Goal Deliver highly quality-assured product 
with predictability & planning 

Deliver business value 
immediately, customer 
satisfaction 

Deliver business 
value immediately 

Project Size  All types, 
especially large 

All kinds of 
projects, 
independent of size 

Small teams. Scalable 
personnel allow 
operating in all types of 
projects 

Small-Medium 

Time Required Pre-defined 
phases 

Pre-planned 
schedule for project 
development 

Fixed time, Fast 
development 

Fast development 

Environment Stability Stable, predictable & low-change Frequent changeability, 
uncertainty 

Frequent 
changeability, 
uncertainty 

MANAGEMENT PROCESSES 
Planning Elaborate & 

documented plan 
Dedicated 
feasibility study 
phase  

Feature planning and 
dynamic prioritization 

Not explicit, no 
documentation 

Controlling Quantitative 
control: formal 
project plan & 
milestone driven 

Steering process of 
senior management 
& project sponsor 
through tollgate 

Daily meetings, 
Feedback loops and 
Team-members 
accountability, Sprint 

Qualitative 
control: informal 
reviews & pair- 
programming 
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meeting Review and 
Retrospective, Testing 
(for quality control) 

Customer Relations /  
Communication 

As needed in early specification phase Critical, frequent, face-
to-face. 
Communication: tacit 
and informal 

Critical, frequent, 
face-to-face, 
customer 
interaction with 
the development 
team 

Managements Style Command & 
control through 
milestone review 

Project steering and 
the detailed 
working processes 

Self-managing teams, 
cross-functional, 
participating in decision 
making  

Self-managed, 
empowered teams 

Documentation Elaborate & 
complete 

Pre-defined many 
types of documents, 
mandatory in each 
phase 

Constant documentation 
of a product as it is built 

Neglected 

TECHNICAL 
Customer 

Requirements 
Definitive, 
exhaustive, 
functional & non-
functional, 
predictable & 
determined in 
advance 

Dedicated analysis 
phase of 
requirements & 
needs of customer 
allowing iterative 
approach 

Adaptability to technical 
or marketplace changes 
to ensure the best 
possible product is 
produced 

Simple design, 
simple code, short 
increments, 
frequent releases 

Knowledge Explicit, documented knowledge Tacit: high skilled, 
cross-functional team 
members 

Tacit, high skilled 
team members 

Testing Documented testing plans & procedures Constant system testing 
and related defect 
fixing, leaving to 
software quality 
assurance. 

Iterative system 
testing and related 
defect fixing. 

This table shows that PROPS and Scrum do not correspond completely to the pure 
traditional and agile approaches. For instance, the PROPS model allows iterative 
analysis of requirements, starting with the most urgent (which meet merely a subset of 
the requirements, and decision made with a rather high degree of uncertainty), and then 
gradually developing and analyzing the rest of the requirements before mid of the 
project development phase (Semcon, 2006, p. 21). This is indeed improved from 
traditional plan-driven approach which would establish definitive, exhaustive, 
functional and non-functional requirements through intense interaction with users and 
customers (Cohen et al., 2004, p. 3), normally involved in the requirements 
specification phase, but not in all the phases of the application development process 
(McCracken, 1982, p. 31). Nevertheless almost all the differences noticed are not 
significant and will not impact the study purpose and the model development. Moreover, 
the classification of the methods along the spectrum from purely traditional to 
extremely agile is not the focus of the research and may be suggested as a separate topic 
for future development. 

To come to the point, based on the carried out analysis we can state that in most cases, 
some aspects of a software development project can benefit from an agile approach 
while others can benefit from a less-agile or traditional one. The “software development 
processes can be classified along a spectrum depending on their degree of "agility". At 
one extreme of the spectrum are the purely predictive processes in which the process 
steps are defined in detail early in the project, and project goals remain relatively stable 
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throughout the execution of the process. At the other end of the spectrum are the purely 
agile processes in which process steps and project goals are dynamically determined 
based” (Turk, 2002, p.4).  

From this perspective several question may springs up: How to evaluate whether a 
company needs to introduce to their practice agile methods or a mixed approach or shall 
it operate within a planned-driven approach? Are they ready to introduce it? Hawrysh 
and Ruprecht (2000, cited in Abrahamsson, p. 12) argue that “the project management 
should identify the specific nature of the project at hand and then select the best 
applicable development methodology”. Therefore, based on the literature review 
summary Table 3.2, below are proposed preliminary characteristics to examine, in order 
to help the organizations and the project managers to have a primary picture of which 
approach could be suitable for new projects: traditional or agile, and then go further 
with the decision of the most appropriate software development method. 
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Chapter 4 EMPIRICAL STUDY 

In this chapter, the data and information acquired through the face-to-face interviews in 
the case study company is presented in a systematic way of thematic analysis (Gillham, 
2008, p. 130). Briefly, as described in Chapter 2, the semi-structured face-to-face 
interviews were developed to facilitate the discussion with the focus on two main areas: 
firstly, what are the PROPS/Scrum characteristics; secondly, if the interviewee was 
given the authority to decide which method to use for a specific project, which would be 
the main characteristics that they will look at. Based on the transcriptions, the data was 
coded into “themes’ and then the themed data was mapped according to individual 
interviewee (Appendix II). After the number of themes which adequately reflects the 
textual data were identified, the data is summarized according to each criterion (theme) 
set. The purpose is to help visualize and build the findings. 

4.1 Information Acquired During Interviews 

4.1.1 Company specific information 
Tieto uses five methods of software development: two main methods - PROPS and 
Scrum which were the focus in this thesis research; and the other three methods - Lean 
development, Kanban and “Scrum in PROPS” (which means to apply Scrum on sub-
project development in “project work model” part of PROPS life cycle model. This will 
be explained in more details in section 4.3.3). The company is using PROPS mainly 
under two circumstances: 1) when the customer requests particularly, or 2) when the 
customer itself operates projects in PROPS but only buying software releases from 
Tieto. For all other projects Tieto prefers agile methods which in particularly is Scrum. 
75- 80 percent of projects that Tieto develops and steers, 20 – 25 percent of overall 
capacities is lent out as resources. Scrum has been used to develop software product in 
Tieto for 2 years and the quantity of projects using Scrum are constantly increasing. 
This has several underlying reasons:  

• It becomes a trend and customers want to use Scrum to develop their projects; 
• It is efficient and less risky; 
• Project team members are in favor of it; 
• It promotes creativity and motivation inside Tieto. 

These statements will be explained in details in the following themes. Tieto today 
doesn’t steer very big projects (ex. 100 people and more) and plans to develop some 
probably in 2 years. Therefore Scrum scalability cannot be studied in practice in this 
research.  

4.1.2 Customer Goals 
From the customer perspective, the customers seek to work in a Scrum way, when they 
are looking for fast feedback and fast value delivery, as new value is delivered after 
every sprint. Moreover, customers are involved in the process and basically help to 
design exactly what they need and as well monitor the development process. Working 
in PROPS is better when you know exactly what you want and when you need to fix the 
delivery date. The customer is not involved in the process, which can be seen as an 
advantage when the customer does not want to lose time on the project monitoring and 
delegates that to the Developer. 
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4.1.3 Time estimates 
PROPS is known for its pre-defined project development plan. Usually the customer 
sets an exact delivery date when the final product is expected to be handed in. “You 
have two big dates, start date and end date then the project is over” (Interviewee F). It is 
supposed to be an advantage as the customers knows when to expect the results from 
the project, but on the other hand the longer the project, the more difficult to predict and 
estimate the time needed, all the processes and obstacles. Nevertheless the development 
team can make its own estimates and if needed and facilitate a discussion to change the 
time frame, but this is done during the planning or pre-study phase. Thus the project 
delivery day may slightly differ from the preset one. Experienced PROPS developers 
didn’t experience extreme time deviation. Another thing is that even if you lack time 
you still need to deliver your project on time, thus the quality may suffer. 

Scrum is famous for its fast project development that is why the customers and 
developers turned their attention towards this method: “Our customers were looking for 
shorter lead-times and everybody involved in different projects at that time looked for 
ways to shrink PROPS or make another proposition that make PROPS go faster” 
(Interviewee E) and the method succeeded. The weakness of this method is that it is 
easy to estimate in hours the time needed per each sprint, but the whole project time 
evaluation may be a problem (Interviewee E, F). This method cannot guarantee an exact 
date of project delivery. At the same time all interviewees experienced Scrum argues 
that based on experience the project time is estimated correctly. Moreover, the estimates 
“normally in sprint three or four are starting to get really good, surprisingly I would say” 
(Interviewee E). Hence, after the second sprint the overall project development time can 
be corrected and be reliable. It also depends a lot on people availability, if someone is 
missing due to illness or other issues, the efficiency of the team slightly decreases, but 
usually in practices that can also be compensated with estimates, overtime working or 
knowledge transferring across team, i.e. team members are always willing to help and 
back up each other. After all “it takes time it should take” - the project development 
may take shorter or longer, but in the end it will be delivered with the best quality and 
fulfilling all the requirements.  

4.1.4 Cross-functionality 
In PROPS projects, “there is one person [with] dedicated responsibility for certain part 
of the project; rotation caused problems thus seldom happened” (Interviewee C). 
Usually even though people sit together and are called a team, they have their own 
experienced area or focus on their own deliverables as they are responsible for a certain 
part or block of the whole project. In contrast, Scrum team members share the 
knowledge and responsibilities. They help each other and monitor even task distribution. 
If one team member is more knowledgeable in the area, Scrum Master facilitates 
presentations and knowledge sharing, where the employees train and teach each other. 

4.1.5 Project Planning   
PROPS emphasize detailed and documented planning: “In PROPS you follow the plan 
to reach the goal, but what if you still do not reach the goal?” (Interviewee E) or “Is it 
the correct feature you predict?” (Interviewee A). As discussed before it is hard to 
predict the future and to make precise plans especially for big and complex projects as 
the conditions or requirements from customers may change, consequently, this is one of 
PROPS limitations. Scrum on the contrary plans just the next sprint that needs to be 
done, but surprisingly developers assure that is more than enough: “for such a short 
sprint a lot of planning time actually” (Interviewee D). Nevertheless they warn that: 
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“Sometimes [it] is hard to plan to fit everything in sprints because of emergency issues, 
thus it is hard to maintain a monthly plan that is why the sprints must be short”. So as 
the requirements are constantly changing and at the beginning the customer doesn’t 
have a clear scope of the project that he/she ordered, step-by-step planning for each 
sprint is the best solution. In addition, another difference from the documented plan in 
PROPS, Scrum planning phase is not supported by documents, only collaboration tools 
and team and customer discussions: “It is probably written on the wall” (Interviewee E), 
“we do not have any like planning documents or requirement documents. The basis that 
you describe is the use case in the story and then the details will be solved during the 
sprint with customer input” (Interviewee D). Scrum team does not see in the limited 
documentation as an issue, on the other side this makes the process agile and flexible. 

4.1.6 Project Control 
PROPS is following a bureaucratic and rigid system. The project Managements controls 
the project state, where each team member is responsible for a certain area in the project 
development. The tasks are distributed from above (System Department). Graphs and 
Gant charts are used to monitor the project and milestones are set to ensure that the 
project is on track and goes according to the developed plan. This system works well, 
but has some limitations. First, designers communicate to the internal customers, they 
don't meet the external customer. “Maybe you get some mails distributed and forwarded, 
sometimes something is important. Then it is kind of project documentation from the 
system, then it’s broken down into implementation proposals in sub-system level. We 
don’t really see the requirements” (Interviewee C). Second, “the customers [..] don’t 
need to think about what you have actually ordered until they have got it and they 
realized that this is good and correct, but not what they want now” (Interviewee A). 
PROPS method lacks customer communication with the development team. Enhanced 
communication could have insured that the team understands better the requirements set 
and that the customer is not only interested in the deadline but as well involved in the 
process. Scrum processes are controlled daily. Every day during the 15 minutes Scrum 
meetings “you need to tell others what you are doing and what you have done, what you 
plan to do and what the problem is. If you are lagging behind, it should be obvious on 
every morning meeting, so [the] team monitors the progress every day” (Interviewee E 
and D). Hence, the Scrum Master has always the updated information to share with the 
customer. Furthermore each sprint ends with a demonstration, “where the team shows 
the stakeholder, scrum master and product owner that this is the result” (Interviewee E). 
The Scrum team agrees that they “have really good control of all the activities” 
(Interviewee F). There is just one concern - will it be possible to use this method for big 
and complex projects or should it be an integration of PROPS control methods with 
Scrum like development? (Interviewee F, A, E). 

4.1.7 Team communication 

Team meetings in PROPS are run once or twice a week and initiated by the Team 
Leader. One of the developers suggests:  “It could be good if we had more close contact 
with system people that have assigned overall functions. In some projects we have had 
people that have been involved in system design, but some” (Interviewee C). 
Employees stated that people are sitting together, but not working together and not 
caring how other team members are progressing (Interviewee E & F). Thus, it is seen 
that the communication is mainly formal and scanty. Scrum effectiveness on the 
opposite is based on people collaboration and communication and knowledge sharing. 
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Everyday meetings, team planning and working in one area all pushes the team member 
to communicate. Communication is mainly informal, but there is formal as well. 

4.1.8 Customer communication 
As already mentioned in PROPS the customer is involved mainly in the planning phase 
and does not communicate directly to the development team. All the communications 
happens through the Project Manager and Team leader. “Maybe if a more frequent 
customer dialog you could predict the features more properly. You meet the customer 
too seldom so you do not know actually the requirements and they don’t think about it” 
(Interviewee A). This is a serious limitation, resulting in that not the customer not the 
development team knows exactly what precise and actual requirements should be 
developed. “So the customers [..] don’t need to think about what have you actually 
ordered until they have got it…” and realized that they don’t need it (Interviewee A). In 
Scrum “Customers value the immediate feedback” (Interviewee E & D). The customers 
are contacted if not daily, then every second day. IT is mainly phone calls or online 
communication: “We always have ongoing discussions with the customers about what 
they want and those discussions result in stories in our product backlog” (Interviewee 
D). For Scrum project customer involvement and frequent communication is essential, 
if the customer is not willing to communicate, usually there is no possibility to develop 
the project using Scrum method (Interviewee F). For the demonstrations the team 
connects thorough the conference with the customer and shares the screen to show how 
the use case has been implemented. The goal is to show working software and to get 
immediate feedback to change if needed. (Interviewee D). 

4.1.9 Customer satisfaction 
As one of the limitations of our study was that there was no possibility to interview the 
customers personally. We are evaluating the customer satisfaction based on Developers 
and Maintenance team opinion. In general the PROPS customers were satisfied with the 
product as it was what they asked for, the issue is, that sometimes they realized that they 
actually needed something else, or now need some additional features. Then they start a 
new release with a new list of requirements. Though, there can be a problem:  “When 
you develop for a long time you also set up a structure or architecture about the product. 
The architecture is maybe wrong” (Interviewee A). This means that the architecture 
maybe was not designed for the new features. Nevertheless the Maintenance team 
affirms that the quality was only better and better over time, which means that even 
without Scrum introduction PROPS processes are improving with time. All people 
interviewed for Scrum ensures that all customers wanted to work in Scrum themselves. 
This should mean that they are satisfied with the method. “It is easier to do the right 
thing in Scrum” (Interviewee A), “Makes easier to implement change requests”, 
(Interviewee F), “Product evolved step by step and so customers are happier with what 
they actually see something being done, so [PROPS] customer expecting delivery day 
would not be very happy with Scrum, but once he has experienced and seen how it 
works, they are happier all the time” (Interviewee E). The ability to change the software 
quickly according to customer desire and to fix the deficiencies during the development 
ensures the customer satisfaction.  

4.1.10 Management style 
As PROPS is a traditional planned-based method, it is bureaucratic the team has a Team 
Leader, a Project Manager. The requirements and task are cascaded down, the process is 
controlled and monitored by the manager and the communication is formal. Scrum 
totally contradicts to this approach. The Scrum Master and the Project Manager is one 
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person and he is there to monitor the work, the team is self-managed and self-controlled. 
The communication is mainly informal and it is the team who estimated and breaks the 
features into blocks. This means that the decision-making is not top-down like in 
PROPS but bottom-up. In addition still each team member is responsible for his use 
story. 

4.1.11 Documentation 
In PROPS all the processes are followed by developed mandatory documentation. 
Actually “some [documents are] not read at all. Nobody really knows what happens if 
we remove them, maybe it works just fine. I think there are a lot of documents just for 
documents sake” (Interviewee A, F). On the other hand in PROPS all the processes are 
described and it is easy to trace who developed what and when. In Scrum there is very 
little documentation and maybe too little: “Sprint backlog and the Retrospective, this is 
the only thing we document actually” (Interviewee A). There is nowhere to read about 
the knowledge shared by the team. This “maybe is an advantage because you don’t 
spend a lot of time doing documentation or following correct documentation, but 
disadvantage when you had added a new member” (Interviewee E). In general it has 
been observed that all interviewees do not like to have much documentation: “you write 
8 documents before you really do something. The focus is on actually delivering 
something, not trying to satisfy some requirements of document that have been written 
by someone else maybe long time ago. That may not reflect what’s really possible to do. 
They may pop up and you can foresee that you work in an agile way, you can response 
to problems much faster I think.” (Interviewee D). Thus, in order to be fast and flexible 
it is better to have less documentation. 

4.1.12 Customer requirements 
Supposedly, in PROPS the customers should have clear and precise requirements 
(Interviewee F). In reality: “You meet the customer to seldom to know actually the 
requirements and they don't think about them” (Interviewee A, C & E). New 
requirements are usually added to the next phase. Therefore it is hard to change the set 
requirements during the software development and in addition it is even unclear for both 
the development team and the customer that the software needs some changes until the 
end of the project. In this case Scrum is better: first, “if the customer is not sure what he 
really wants, then scrum is really good” (Interviewee F); second, “in Scrum the 
customer needs to think about requirements all the time, because he needs to prioritize 
the backlog and see what we should do now?” (Interviewee A). Nevertheless one of the 
Tieto’s Scrum Masters warns: “So if you have a customer that’s kind of experienced 
and know about software, scrum methods it’s not a problem. If he doesn’t have that 
background, he will be very confused. So in those cases it’s really important to do the 
first step kind of like traditional waterfall (plan-driven) project so we can agree on much 
of the product limitations, so he has some kind of expectations that, I will get this for 
the next six months, and then gradually change this as we work” (Interviewee E). 

4.1.13 Quality 
Generally, all interviewees think that the quality of projects they were involved in was 
better and better over time no matter which method (PROPS or Scrum) was used to 
develop the product. Those projects all delivered qualified product according to 
customers’ specification and meet the requirements. Whilst, when further investigated 
and discussed, interviewees mentioned that for PROPS projects, the requirements were 
not having dramatic change especially in project later phase. Otherwise, it might cause 
quality trouble and impact the whole project as Interviewee A said: “in a PROPS way, 
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everything would be done in the end. The set-up architecture may cause quality 
reduction as the new features won't be possible to add”. In terms of quality maintenance, 
in PROPS project, due to the architecture, the defect noticed might be implemented long 
time ago and the responsible person may not be there any more, then it is very hard for 
incumbent team to investigate and solve it (Interviewee A). However Scrum project is 
not affected by this problem. “In Scrum you would see from every day how the 
[software] system is actually working and if you find a defect, it is much cheaper to 
correct it early” (Interviewee A). In Scrum team, product quality is not an issue of a 
single person, but of all team members as the whole team should be responsible for the 
final delivery by the end of each sprint. If something goes wrong, it is the whole team’s 
responsibility to “warn customers and identify the most important thing” (Interviewee D 
and E). The quality of product is keeping improving during development through each 
sprint. 

4.1.14 Knowledge 
In PROPS projects the knowledge is carefully documented. One of the reasons to that 
may be that the team members are not willing to share the knowledge and communicate 
as they are responsible only for their part of the project (Interviewee F), thus they are 
not motivated to help others. Therefore knowledge documentation and lessons learnt 
becomes the way to keep the knowledge in the company and spread it among the teams. 
Employees recommend that “It could be good if we had more close contact with system 
people that have assigned overall functions. In some projects we have had people that 
have been involved in system design, but some. Sometimes they have people here then 
they have some seminars, short seminar where they describe what we are suppose to do, 
that is very good” (Interviewee F). In contrast, Scrum has no documentation “burden” 
from process point of view. The team shares the tacit knowledge. These may lead to the 
following: “if [for example a] half of the team will be moved, or quit this company, then 
we will have problems, because now half of the team knows how to do the work and 
there is no where you can read about it” (Interviewee A). Therefore the knowledge must 
be shared evenly among the team members (Interviewee D, E, & F). As whole team 
should be responsible for the final delivery, if one member cannot accomplish, the team 
would suffer. Then it becomes very important and necessary to ensure knowledge is 
shared inside team. Here the Scrum master plays a role of the facilitator for the 
knowledge sharing activities like weekly 30 minutes presentations made by team 
members experienced in a specific and currently useful area (Interviewee F). One issue 
was mentioned by Interviewee D, more people working within one team, the more 
knowledge and information is shared and more difficult it becomes to estimate, 
therefore Scrum projects should avoid big teams: “you have to keep up with what 
everyone is doing, but now you can focus on few people”. 

4.1.15 Testing 
A software product needs to be tested to ensure it can work and meet customers’ 
specification. In PROPS project, testing phase is planned in the end and testing plan is 
well documented. It might have situation that some functions of the software product 
fail the test but there may not be enough time to fix it as it is found out only when close 
to deadline (Interviewee A). On the other side, it could also be a situation that there may 
be nothing to test if a feature is dropped or delayed (Interviewee A & C). In terms of 
time, larger and more complex system takes more time to test. Interview C added that 
feedback from testing is needed in PROPS project, even though it is planned in the end. 
However, all the above problems do not exist in Scrum according to the interviewees. 
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Testing is planned as an iterative approach in each sprint. “In the Scrum way you are 
testing all the time and it is part of the [team work]. Testing took around a week was 
fast and iterative (Interview A). In other words, all the prioritized features are tested 
frequently in Scrum sprints and feedback is sent to project team for further investigation. 
After fix, testing will be conducted again till the final demonstration to customer at the 
end of sprint. It leads fewer defects in the end. 

4.1.16 Education 
Interviewee A assures that it is easier to learn PROPS way of work: “it’s very safe in 
some way, because you can read how you would do, you can learn more or less by 
reading documents”. Newcomers had several crush courses to master the method. All 
the Interviewees agreed that this type of learning (mainly learning by reading) can be 
preferred by certain kind of people, but they warn that the documentation may be old 
and irrelevant as well. On the contrary, “learning by doing” would be the rule for any 
new comer to a Scrum project team. The new team members will attend several general 
courses, but most of the time they will spend working with the team. A mentor is 
assigned to get the new team member involved very fast into the working from the very 
beginning. “That leads to more efficient work and I also got to see what they are 
actually doing, not what was written down in the documentation that may be old and 
inaccurate” as each team works differently and the details always change (Interviewee 
D). This may be a good justification to why Scrum doesn’t need to document the 
knowledge; nevertheless there are people who won’t be comfortable to ask all the time 
what and how to do (Interviewee E). A disadvantage of the method could be that “when 
you had added a new member, it takes a lot of time for that new person to get into the 
team to learn all these way of working” (Interviewee E), but this seems to be more an 
echo from the necessity to share evenly the knowledge in Scrum teams. In contradiction, 
Interviewee F states that for people with PROPS working experience it is much easier 
and faster to master the Scrum way of work as they are already familiar with the 
processes. Next, Interviewee D showed that as the newcomers are involved in the 
process immediately, starting approximately from the 4 – 5 sprint they are able to work 
independently. Hence, the slow learning process does not seem to be confirmed with 
practical evidence. Moreover, people with different educational backgrounds are able to 
learn the Scrum way of work easily: “I don’t think it has impact on my performance 
really because every job is different and I learn a lot just by working”. 

4.1.17 People 
During interviews, almost all the interviewees mentioned that PROPS or Scrum may not 
work for every project team and members, as it really depends on the personality of 
each individual. For instance, talking about knowledge learning and sharing, not all the 
people likes to learn new knowledge and some are reluctant to share own knowledge as 
it might destroy the “uniqueness” of their expertise in own area and threaten their 
positions.  If a person is not willing to share knowledge, probably s/he suits better in 
PROPS than Scrum team. On the other hand, people can be influenced by overall trend. 
As agile methods including Scrum get more and more popular, “personally the 
employees want to work in an agile and Scrum way. People in one Scrum team work 
effectively even located in different countries. It has been easier in these teams [using 
Scrum] because they are helping out a lot. People and customers want [to work] Scrum” 
(Interviewee A) they are not only making common cause, the trust in each other 
(Interviewee D). 
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In fact, it is noticed that the human side effect could heavily impact the decision making 
on using PROPS or Scrum for new projects (hence, this may become an interesting 
topic for the future research). People can easily choose PROPS or Scrum simply 
because they personally are in favor of that method. Therefore, it was decided at the 
beginning that human effect is not in the scope of this thesis study, in order to get 
unbiased result. 

4.2 Characteristics Information Acquired During Int erviews 
As our research question aims to understand whether to use traditional plan-driven or 
agile methods for the software development process the interviewees, i.e. experienced 
managers and team members were asked to select the characteristics that they perceive 
critical for the method selection. In other words, if they start a new project, which 
information would push them to develop the software in an agile or planned-based way?  

Table 4.1 Selected Characteristics 

Ranking Characteristics Interviewees 

1 Competences A, D, E, F 

2 Communication A, D, F 

2 Project size A, D, E 

2 Requirements E, F, D 

2 Complexity E, D, A 

3 Prioritization A, D 

As it can be seen from the table the interviewees named 6 main characteristics that they 
would consider in order to take the decision. The following characteristics were selected: 

• Employee competences. This was mentioned by the majority of the respondents, 
the employees should be able to develop the product that is requested, they shall 
poses the necessary knowledge and experience.  

• Customer communication. Depending on the fact is the customer is willing and 
(or able) to communicate frequently with the development team. Is the customer 
doesn’t want to collaborate it will be impossible to develop the project using the 
Scrum method. 

• Project Size. Half of the respondents expressed their concern about how the 
Scrum method would work for very big projects. Here the opinions split some 
would go for Props, some suggest to use a mixed approach in this case, others 
would try Scrum to see how they will be able to manage the project. 

• Customer Requirements. Another question is does the customer really knows 
what s/he wants? Is the customer cannot provide with a clear list of requirements 
it is impossible to develop a PROPS project, than it is better to use Scrum. On 
the other hand if the development of the set requirements is very important and 
deviation from the pre-defined requirements may cause fatal outcomes it is 
recommended to use PROPS method.  

• Project Complexity. This has been a concern of several respondents, they were 
not sure if a project with high complexity and many deliverables that must be all 
integrated like hardware and software shall be done in the Scrum way. 

• Prioritization. Several interviewees warn that Scrum projects are dependent on 
the features prioritization, and this prioritization must be done by the product 
owned, the development team may help and give suggestions but the decision 
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and its effect is the responsibility of the customer representative, thus is s/he is 
not able to prioritize and communicate, the project risk to deliver a product with 
some deviations from the customers idea. 
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Chapter 5 DATA ANALYSIS AND FINDINGS 

5.1 Comparison of Literature with Practice  
Through the interviews with the case company, it has been investigated that how the 
software projects are developed by either PROPS or Scrum in practice. It is clearly 
noticed that the projects using different project management methods have different 
features and result in various consequences in practice, which is similar to what is 
mentioned in the literature. In fact, researchers noticed that what is emphasized in 
literature may not have the same level of importance in the practical world, whilst what 
is valued in practice might be missing in the literature. As this research aims to examine 
how to select either traditional or agile project management method for a new software 
project to be developed, based on all the above stated, it is necessary to compare the 
characteristics of traditional and agile project management methods retrieved from the 
literature with the characteristics existing in practice. This is prerequisite so as to screen 
out the most important characteristics for the method selection based on both literature 
and practice. The comparison between literature and practice is presented below in 
Table 5.1, which was designed based on the Literature Summary Table 3.2 where 
empirical data was added according to the pre-selected characteristics. The table clearly 
displays which of the characteristics from the reviewed literature coincides with the 
practical evidence and which do not.  

Table 5.1 Comparison of literature and practice based on characteristics 

CHARACTERISTICS  
TRADITIONAL-PROPS  AGILE-SCRUM 

LITERATURE PRACTICE LITERATURE PRACTICE 
GENERAL 

Project Goal 
To deliver quality-
assured products. 

To receive the 
product at the 
exact fixed date. 
The quality can be 
assured only if the 
customer is clear 
about the 
requirements. 
Gives the feeling 
of false security. 

To deliver business 
value immediately. 
To satisfy the 
customer. 

To receive fast 
feedback and to have 
fast value delivery, as 
new value is 
delivered after every 
sprint. 

Project Size 
All kinds of projects, independently of 
team size 

Small teams (7 people are optimal). Scalable 
personnel allow operating in all types of 
projects. (No practical evidence of big 
projects development, ex: 100 people.) 

Time Required 

Pre-planned 
schedule for 
project 
development 

Fixed time of 
project 
development. Has 
two big dates: the 
project Start and 
project End date. 

Fixed sprint time. 
Fast development 

Fixed sprint time. 
Time estimates. The 
project development 
time may change as 
new estimates can be 
made after each 
sprint if necessary. 
Fast development.  

Environment Stability  
Stable, predictable 
& low-change 

Frequent 
changeability, 
uncertainty 

Frequent changeability, uncertainty 

MANAGEMENT PROCESSES 

Planning 
Dedicated feasibility study phase. 
Emphasis on detailed and documented 
planning phase. 

Feature planning and dynamic prioritization 
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Controlling 
Steering process of senior management 
& project sponsor through tollgate 
meeting 

Daily meetings, Feedback loops and Team-
members accountability, Sprint Review and 
Retrospective, Testing (for quality control) 

Customer Relations /  
Communication 

As needed in early specification phase. 
May take change request in middle or 
late phase but no guarantee on delivery 

Critical, 
frequent, face-
to-face. 
Communication: 
tacit and 
informal 

Communication is 
critical frequent (daily or 
almost daily) mainly by 
phone, online or shared 
conference calls.  

Managements Style 

Project 
steering and 
the detailed 
working 
processes 

Bureaucratic, top-down, 
the requirements and 
task are cascaded down, 
the process is controlled 
and monitored by the 
manager and the 
communication is 
formal. 

Self-managed, cross-functional, empowered 
teams, participating in decision making 

Documentation 

Pre-defined 
many types 
of 
documents, 
mandatory in 
each phase 

All the processes are 
followed by the 
development of 
mandatory 
documentation. 

Constant 
documentation 
of a product as it 
is built 

Very little, only sprint 
backlog and the 
retrospective are 
documented. 

TECHNICAL 
Customer 

Requirements 
Dedicated analysis phase of requirements 
and needs of the customer 

Adaptability to technical or marketplace 
changes to ensure the best possible product 
is produced 

Knowledge 
Explicit, 
documented 
knowledge 

Explicit and documented 
knowledge, as the team 
members are responsible 
only for their part of the 
project, the knowledge is 
not shared evenly 
between the team 
members. 

Tacit: highly skilled, cross-functional team 
members 

Testing 
Normally planned in the end of project; 
documented testing plans & procedures 
ready in planning phase 

Constant system testing and related defect 
fixing, leading to software quality assurance. 

5.1.1 Similarities 
It can be seen from the table that the literature and practice coincide in many cases and 
have just slight differences. The answer to this observation is based on the fact that most 
of the theory behind the software development methods comes from practice, in other 
words has inductive roots. For example, almost all interviewees talked PROPS can 
work well for big or small size of teams which is in line with literature. For Scrum, all 
interviewees working in Scrum team indicated there are less than 10 people in the team. 
Interviewee D highlighted the Scrum team he is working in has 12 people and then is 
split into two sub-teams as the communication is hindered in bigger teams. However 
both interviewee A and E believed that Scrum can work in not only small to medium 
projects but also big one. They even brainstormed the way how it works in big project: 
either through Scrum team under Scrum team or through collaboration with other 
method e.g. PROPS. In terms of project development time, both PROPS and Scrum 
seek shorter lead-time to market. Interview E advised “Our customers were looking for 
shorter lead-times and everybody involved in different projects at that time looked for 
ways to shrink PROPS or make another proposition that make PROPS go faster.” In 
Scrum side, for instance about documentation, the Scrum team members in case 
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company only document sprint backlog and retrospectives, nothing else as required. 
This is aligned with literature that the less documentation released team members more 
time to actual working but at the same time it may be a disadvantage as well, as 
interviewee D mentioned “nowhere to read about the knowledge shared”. In the areas of 
planning, controlling, communication, customer requirements and testing, literature and 
practice all share same or similar opinions, which are in details in Table 5.1. 

5.1.2 Deviations 
It is interesting to notice that only in three areas the comments from practice stray from 
literature: project goal, time required and knowledge sharing.  
1) PROPS - TRADITIONAL PROJECT MANAGEMENT METHODS  

Literature emphasized for traditional plan-driven approach like PROPS, the 
customer seeks to receive a high quality product with high assurance which means 
that the final software product is supposed to meet all the customer’s requirements 
with good quality and deliver on time. However, in reality only the on time delivery 
is undoubtedly guaranteed. Interviewee A indicated that: “we can ensure what we 
will deliver, but you do not know if these are the features that the customer actually 
wants. You meet the customer to seldom to know actually the requirements and they 
don't think about them” Interviewee E supplemented: “There is false security that 
you know exactly how much it costs, exactly what is going to be done, exactly what 
is the result ahead, so great plan.” All this results in the following: “the customers 
don’t need to think about what they have actually ordered until they have got it and 
they realized: Oh, this is good, is correct, but this is not what we want now, because 
now we want to have that.” (interviewee A).  

It is true that the knowledge is recorded through documents and is documented very 
explicitly in PROPS according to process requirements. As described by interviewee 
A that “when you freshly come into a PROPS project it’s very safe in some ways, 
because you can read how you would do. You can learn more or less by reading 
documents and it is easy to access.” Theoretically and ideally it was supposed to 
share knowledge through the explicit written documentation among project team 
members or even between project teams inside company. However, in reality, 
interviewee A pointed: “it is hard to pass the knowledge from one to another; [it] 
can get in trouble.” And “people are not willing to share and communicate the 
knowledge” added by interviewee F. Interview C also gave an example of how 
knowledge in design is not passed to developers: “knowledge is documented… 
Often it is about the communication between different parts of the project. It could 
be good if we had more close contact with system people that have assigned overall 
function [features]. In some projects we have had people that have been involved in 
system design, but some [not].” As the team members are responsible only for their 
part of the project and each team member works independently (interviewee E), the 
knowledge is not shared evenly between the team members, even though with 
explicit documentation as mandatory requirement in project process. 

2) SCRUM - AGILE PROJECT MANAGEMENT METHODS 
Literature summarized that the most important feature of Scrum is its fast project 
development, in other words, Scrum requires very short project development time. 
In theory, the time spent on every sprint is estimated at the beginning and then fixed. 
Also sprint tends to be short to improve the efficiency. Interviewee D supported the 
literature with his experience: “sprint planning helps to estimate the time in hours 
needed per each sprint. Currently they have two week sprints, had longer sprints 
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before but it was to slow moving.” However, he also pointed a problem: “project 
time evaluation may be a problem, but with experience you are able to estimate 
correctly.” Therefore, it can be seen different from the literature, it is not easy to 
estimate in hours the time needed per each sprint, which in turn may not be able to 
guarantee an exact date of project delivery. Interviewee F said: “You cannot 
guarantee that product owner would say that you will receive the result in time 
because you know you work in sprint. I mean that you show the result after every 
sprint. You make the demonstration. But you cannot ensure the final time. You 
never know when they are going to deliver if you work like scrum. But you cannot 
be sure how much you have in the backlog of sprint 2. It takes time it should take.” 
Interviewee E concluded: “[you] cannot estimate from the beginning and may 
change over time. Time-lead depends on people available but can be adjusted. [It is] 
hard to plan the exact time of development. Scrum is more about doing. Normally in 
sprint three or four it’s starting to get really good, surprisingly I would say.” 
Therefore, practitioners stated that the estimation of sprint time is very important 
and it could be getting more accurate after first few sprints. Also in practices that 
can also be compensated with experience, overtime working or knowledge 
transferring across team. The project development may take shorter or longer, but in 
the end it will be delivered with the best quality and fulfilling all the requirements.  

Nowadays the macro environment is not stable any more. Customers’ requirements are 
changing all the time. No one can predict anything in future. Companies have to be 
flexible, so do projects. Therefore for both PROPS and Scrum in practice, environment 
stability would not matter.  

5.2 Characteristics Verification 
The characteristics that were selected after the Traditional and Agile software 
development project management methods were the following (see Table 3.1): Project 
Goal, Team Size, Time required, Environment Stability, Project Planning, Project 
Controlling, Customer Communication, Management Style, Documentation, Customer 
Requirements, Knowledge and Testing. On the other side the respondents singled out six 
main characteristics that they considered as the most important for the method selection 
(see Table 4.1): Employee competences, Customer communication, Project Size, 
Customer Requirements, Prioritization, and Project Complexity. This is 12 versus 6. It 
was decided to drop out the Environmental Stability as neither customer nor the 
developers based their decisions on that characteristics. Furthermore in reality the 
environment for all software companies is similar uncertain and constantly changing 
(Cockburn & Highsmith, 2001, p. 120; Cohen et al., 2004, p. 3). As a confirmation to 
this, Glass (2001, p. 14) asserts “users do not always know what they want at the outset 
of a software project, and [developers] must be open to change during project 
execution”. 

To verify that the company has the same understanding and usage of the characteristics 
as in the literature, and as well to narrow down the quantity of final characteristics, in 
order to leave the most important ones, i.e. the ones that truly reflect the differences 
between the methods used a closed type questionnaire was designed. The questionnaire 
(Appendix III) consisting of various information about the characteristics has been 
distributed to project team members in the case company. The purpose is to verify if the 
selected characteristics could truly reflect real situation. Eight responses have been 
returned with 50/50 split between PROPS and Scrum.  
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The information delivered through the questionnaire confirms the analysis of 
comparison of literature and empirical data. For example, PROPS has very thorough 
and elaborate planning at the beginning of project, while Scrum does not focus on 
having detailed plan when project starts; customers are not constantly involved in 
PROPS as in Scrum; documentation is heavily stressed in PROPS but not in Scrum 
which gives more freedom to Scrum team members to concentrate on own tasks; 
PROPS team members focus on own expertise area while Scrum team is normally 
cross-functionality and sharing knowledge.  

However, some new views that differ from what is understood from literature also 
popped out. For instance, pre-determined development time also exists in Scrum as 
every sprint has its pre-set cycle time which in fact determines project development 
time; even though customer requirements cannot be fully specified in planning phase, 
Scrum is seen to have clear scope as well as PROPS since requirements are clearly 
stated in the backlog and kept updated in every sprint which defines a clear picture for 
project; formal control and communication inside projects are thought missing in 
literature for Scrum but in reality team members feel that projects are well controlled 
and communicated through close informal management and communication inside 
teams; self-management is treated as the typical attribute for Scrum but it also exists in 
PROPS because PROPS team members are expert in own specialized area and control 
and manage their own work according to plan, which also limits the knowledge sharing 
in PROPS teams to some extent although there are explicit documentation as reference. 
Last but not the least a mixed approach is in fact applied in the case company. For 
example, under PROPS project management structure, Scrum has been used in the 
lowest “project work model” level for bigger projects due to its agility. As a result, team 
size does not really matter nowadays. Moreover, iterative testing as a result of Scrum 
application is introduced into PROPS project work. This mixed approach has been 
highly appraised by project managers and middle managers as a solution to manage and 
control more complex projects. 

5.3 Characteristics Reduction  
5.3.1 Characteristics reduction based on questionnaires’ analysis 
Based on the questionnaires qualitative analysis, the researchers were able to reduce the 
number of the characteristics (see Appendix IV Respondents Matrix Data Display) 
(Miles and Huberman, 1994, cited in Saunders et al., 2009, p. 503). First of all, as 
mentioned above the pre-determination or estimation of the product development time 
exists in both methods; therefore the Time characteristics in our case are not relevant. 
Second, the clear scope – both PROPS and Scrum respondents affirm that the 
information that they get from the customer is enough for precise planning. Even 
though in case of PROPS it is the list with requirements and in case of Scrum just an 
idea and prioritized features. This signifies that the answers about project scope or 
project planning would not differ significantly among PROPS/Scrum projects. Thirdly, 
about the project control although carried out differently but still is present, efficient 
and gives good results in both cases. As mentioned in the previous paragraph, project 
control and planning is a part of the management style, therefore it can be seen that this 
characteristics is not that relevant for the method choice.  

5.3.2 Characteristics reduction based on practical evidence 
After the comparison of the characteristics mentioned in the literature with the results 
from the questionnaires, these are the characteristics that were left: Project Goal, Team 
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Size, Customer Communication, Documentation, Customer Requirements, Knowledge 
and Testing. To select the final characteristics, analytical induction together with a 
comparison between these characteristics and the characteristics named by interviewees 
is developed (Saunders et al., 2009, p. 508). The result is presented as following: 

� Competences: “Competency is defined as those qualities of individuals causally 
related to effective or superior performance in a job. These “qualities” might 
include knowledge, abilities, skills, motivations and attitudes” (Human Capital 
Alliance, 2005, p. 4). This indicates that the Competence characteristics includes 
the defined by literature Knowledge characteristics as well as discussed by the 
interviewees experience importance and knowledge sharing and lessons learning. 

� Communication: This is one of the core values stated in the agile manifesto: 
“Customer collaboration over contract negotiation”. Extensive collaboration and 
communication between the developers and their customers is critical for agile 
methods (Ambler, 2002a, p. 20; Cockburn, 2002, p. 6). This means if the customers 
are not able to communicate with the team, the project cannot be developed in an 
agile way. 

� Project size: In the literature the team size was stated as an obstacle for effective 
Scrum work (Cohen et al, 2004, p. 15), this tends to be true, but in fact the teams 
were divided in smaller sub-teams to overcome this limitation. The project size on 
the opposite in practice seems to be a concern for both PROPS and Scrum projects 
(Brady & Davies, 2004, p. 1612). Moreover, there has been no evidence that 
“scrums of scrums” as suggested by Schwaber & Beedle (2002, cited in Cohen et 
al., 2004, p. 29) is actually working. The respondents tend to use a mixed method in 
this case. 

� Requirements: The customer requirements is one of the key attributes in the 
software development for both PROPS and Scrum. On these requirements, their 
accuracy and changeability depends the product quality, testing, and the final 
project outcome. The Project Goal as stated in Table 5.1 may differ depending on 
the customer will and as a consequence will lead to different project development 
methods. This goal, for example fixed date of delivery or fast feedback is as well a 
customer’s requirement. Therefore it will be included in this characteristics. 

� Prioritization: It is an essential part of Scrum communication process, but it is not 
used in all agile methods (Ambler, 2011). Thus it cannot be included as a separate 
characteristics and will be seen as a part of Communication. 

� Complexity: The interviewed PMs were using the term “complex projects” as one 
of the most important characteristics to decide how to develop the project, yet it is 
not clear what are the parts contributing to the complexity.   
- One of the definitions refers to structural complexity, a number of 

interdependent project parts (Baccarini, 1996, p. 201). This seems to match 
with the Interviewee E and D description of a complex project. 

- Another perspective may be organizational complexity “communication and 
reporting, determination of responsibilities, authority for decision making, and 
allocation of work” (Anderson, 1999, p.). This definition is close to the 
Interviewee A concerns of management big projects, hence the project size 
falls into this characteristics. 

� Documentation: Although documentation differs in the PROPS/Scrum methods it 
does not have main impact when choosing what method to use.  

In the end, the analysis and adjustment resulted in four major characteristics: project 
complexity; communication, competencies and product requirements, based on which 
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the company management could be able to decide how to proceed with a new software 
development project.  
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Chapter 6 CONCLUSIONS AND RECOMMENDATIONS 

Nowadays, the interest in project management is growing significantly and industries 
are evolving around project management (Thomas & Mengel, 2008, p. 304). 
Nevertheless, failures to plan accurately and control within ‘acceptable’ limits are 
commonplace and projects fail at an astonishing rate in spite of the increasing interest in 
project management and project management implementation over the last decades 
(Standish Group, 2011). Especially in IT industry, the management of software 
development projects has to deal with the constantly fast changing environment. 
Accordingly, software development projects have to fulfill the projects’ requirements 
which are changing frequently and deliver ready product as soon as possible. Although 
the software project management methods may vary, it basically falls into two kinds of 
approaches: traditional plan-driven and agile. The former using a standardized, 
controllable, and foreseeable software engineering process (Dybå, 2000) has been 
challenged by the latter one which is developed to be flexible and quick response (Nerur 
& Balijepally, 2007). Both traditional and agile project management methods are widely 
used in industries and sectors but they are quite different from each other. Naturally 
how to choose a suitable project management method for a newly established software 
project becomes crucial for companies or project managers.  

In order to answer the main research question: What characteristics are suited to help 
choosing traditional or agile project management methods for software development 
projects? The investigation started with the literature analysis and comparison of 
traditional and agile project management methods’ characteristics which exactly 
answered the first sub-question with Summary Table 3.1: “what are the particular 
characteristics, advantages and limitations of traditional and agile software project 
management methods?” The second sub-question is: “what are the specific 
characteristics, advantages and limitations of PROPS and Scrum, the specific methods 
of traditional and agile project management methods respectively?” which was resolved 
in Table 3.2 by consolidating the analysis and comparison of two specific method 
examples (PROPS and Scrum) selected from each approach’s application domain. After 
that, the theoretical findings based on the literature review were compared with the 
empirical data collected through interviewing the case study company, and this has 
provide answers to the third sub-question: “what are the traditional and agile project 
management methods similarities and differences between literature and practice?”, 
which was summarized and presented in table 5.1. The similarity and differences in-
between particularly revealed the major characteristics as basis to select either 
traditional plan-driven or agile approaches practices in a new software development 
project. This part of data analysis in chapter 5 clarified the last sub-question:  “what 
project characteristics can be identified based on the characteristics and application 
domain in order to select the most suitable project management method for a new 
software development project?” The result then has been double checked and verified 
with case company relevant employees again in order to screen out the most outstanding 
characteristics which could decide to apply either the traditional or agile method in a 
software development project. 

As above briefly summarized, the answers to sub-research questions led to answer the 
main research question of: What characteristics are suited to help choosing traditional or 
agile project management methods for software development projects? After going 
through the whole research process, finally researchers identified the most suitable 
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characteristics that were important both in theory and practice to examine on what 
ground a software development company needs to base the selection of project 
management method. These most suitable characteristics are: Project Complexity, 
Communication, Competencies and Requirements. A method of how to use the four 
characteristics to make the selection between traditional plan-driven or agile project 
management methods is proposed as below. 

 

Figure 6.1 Model for method selection 

6.1 Method Description 
The proposed method consists of four main characteristics: Project Complexity, 
Customer Communication, Employees’ Competencies and Product Requirements. As 
described in the section 5.3 Discussion, the project complexity consists of the structural 
complexity and organizational complexity. Structural complexity is when more 
interdependent parts of the project should be developed and linked together, the more 
complex the project is, the more controlled the process must be to ensure the on time 
development and compatibility of parts. Example: a nuclear plant construction. 
Organizational complexity – the more people, teams and companies are involved in the 
project development process, the more communication, reporting, determination of 
responsibilities and authority shall be established and monitored. In other words this 
characteristics can be called as well project size. Example: 200 people on different sites 
and locations delivering one project. Therefore if structural and/or organizational 
complexity is high it is recommended to develop the project in a traditional or a mixed 
approach way, if both sides of complexity are low it is recommended to go agile. 

Customer requirements can be clearly stated from the beginning of a project, when the 
customer knows what s/he wants to receive in the end. Then it is easy to work in a 
traditional and planned way. If the customer cannot define the product characteristics 

      Traditional 

      Agile 
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and expectation it is recommended to use always an agile method. In case when the 
customer is willing to communicate and collaborate with the developer – agile methods 
are appropriate and on the contrary, if the customer does not want to be involved in the 
development process and is only interested to have the ready product at a certain time – 
the traditional method is recommended. Note that the communication characteristics 
should be strongly related to the requirements definition! If the customer cannot define 
precisely the requirements and features that the requested product should have - the 
project must be developed in an agile way, which means that communication is critical 
for the development and thus, the customer or its representative must be involved in the 
process, otherwise the project cannot be developed properly. 

When choosing the method to develop the software product, special attention must be 
devoted to the development team members’ competencies, in terms of knowledge 
sharing and collaboration. Some people are willing to share knowledge and feel much 
easier to collaborate together and devote into work straight ahead that means it would be 
better to place them to work in agile projects; in contrast, others who like documents 
and would like to be specialized in own area might be more suitable in traditional plan-
driven projects. Therefore, it can be said that on the agile end there is knowledge and 
responsibility sharing, collaboration and learning from practice, whilst on the traditional 
end it is knowledge retention, learning from documents and un-cooperation. 

It is easy to use the proposed model when all the four characteristics have a traditional 
or agile value. What if some of the characteristics correspond to agile and some to 
traditional approaches? In this case it is suggested to use the mentioned mixed approach, 
or to use a method that is not purely agile or purely traditional. 

6.2 Validity and Reliability Collation 
We came back to review the validity and reliability of the study from the perspective of 
what had been previously written in the methodological section and if the desire has 
been held until the end of this study. 

 External validity, or generalizability, is concerned with the possibility of establishing 
the domain to which a study's findings can be generalized. This is supported by our data 
collection techniques. The semi-structured interviews covered a broader range of 
different levels and positions of employees among case company and provided a 
meaningful and purposeful sample which was necessary in order to answer our research 
questions. Besides, as suggested by Yin (2007, p. 39) states that when doing case 
studies the researcher should aim toward analytic generalization, although it is not the 
purpose of this study to make wide generalizations because this is a single case study, 
the external validity has also been realized potentially by comparison of the empirical 
results with the theory built previously in chapter 3 literature review. 

Internal validity aims to ensure that what we want to find out is indeed achieved. In this 
case, after comparing the empirical data result with literature, a questionnaire was used 
to double confirm the characteristics identified during comparison of literature review 
result and empirical data, to assist empirical study with further explanatory results. This 
is constructed in such a way to triangulate the data to necessarily answer our research 
question, analyze and validate the data. It is important to mention that the questions 
developed for the purpose of the questionnaire have been based on the literature 
reviewed, therefore ensuring that adequate coverage is achieved in terms of content 
which is refered as internal content validity (Saunders et al., 2009, p. 373). 
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In terms of reliability, concerning with whether the research is replicable and whether 
the results are consistent, this thesis provided a clear and transparent overview of the 
research protocol and research decision (Saunders et al. 2009, p. 328) in Chapter 2. In 
this research, interviews are conducted in English. Even though both researchers and 
interviewees are fluent in English, language barrier could impact the interpretation of 
recorded data. Therefore, during interview, it is permitted by each interviewee to record 
the interview content and notes-taking. After interview, all interviews are transcribed to 
truly reflect information obtained from interviews. The transcriptions are double-
confirmed with respondents. In addition the questionnaire gathered from case company 
is used together with interview transcription for further iterative analysis. When the first 
draft version of thesis is written, the empirical data presenting and analysis section is 
sent to the responsible person in Tieto for approval to ensure the accuracy of transcripts 
and data credibility. If any points are misunderstood, researchers immediately clarified 
with interviewees and updated accordingly in the final thesis version. Therefore, in 
terms of data collection and analysis process, the reliability as well as credibility to a 
certain extent has been achieved. 

6.3 Research Implications 
Aforementioned, the aim of our research is to describe traditional plan-driven and agile 
project management methods and their various consequences for the management of 
software-development projects. Additionally, a more practical purpose is to suggest on 
what grounds a choice between methods may be made. Therefore, this thesis compared 
the traditional and agile project management methods in order to help software 
development project managers decide which type of method is more appropriate for 
their projects. In other words, our research can be classified as business and 
management research as it is “double hurdle”, which means theoretically rigorous 
(methods comparison) and at the same time practically relevant (model development for 
selection) (Hodgkinson et al., 2001). 

6.3.1 Theoretical implications 

Although software development project management methods have been studied by 
various authors, not much is known about what characteristics help choosing suitable 
project management method that is employed in managing a new project in IT industry. 
This thesis has given some insight into how these work and the characteristics employed 
when considering project management methods. To some extent, it has closed the 
knowledge gap in literature and opened up the opportunity for further research. 

This reasearch has placed project management inside the context of software 
development and presented some affinity with previous corparative traditonal planned-
based and agile researches, i.e the developed of the comparison model of traditional vs. 
agile approaches, though the developed model has different areas of comparison and 
purpose. The identified characteristics and developed model based on them support the 
existing theory in the field. Notably, the academia agreed that the companies must 
carefully evolve toward the best balance of agile and plan-driven methods that fits their 
situation, understand the applicability of the methods to their projects and identify the 
characteristics that drive key project performance characteristics (Boehm, 2002, p.69; 
Coram & Bohner, 2005, p. 1; Hawrysh and Ruprecht, 2000, cited in Abrahamsson, 2002, 
p. 12). In fact the present research by proposing this model offers a natural finding from 
these statements addresses the identified knowledge gap and contributed to the 
discussion of research questions - which characteristics can help select project 
management methods for the software development project. 
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There is limited literature on application of traditional and agile project management 
methods especially in PROPS and Scrum in software industry. At the onset, opinions 
sought on the topic from some researchers were quite emphatic that agile can replace 
traditional project management methods. By doing this study, the contrary has been 
proven such that it can be said that agile project management methods could not rule out 
traditional ones and both should co-exist and serve to different project objectives based 
on the characteristics of project. The study suggests that both traditional and agile 
project management methods, although mainly focused to apply in software industry, 
the characteristics and key characteristics identified in this research could also be 
referred in other areas of project management than software development area. Thus the 
study result in fact expended further literature in the field of project management 
methods selection process. It has also been noted that traditional and agile project 
management methods can be applied on the same project possibly in parallel at different 
phases. This contributes to the discussion of a mixed approach to project management 
methods where different methods can be used in the same or different projects within an 
organization.  

6.3.2 Practical implications 

The identified characteristics and the proposed model do not offer a ready answer for 
the managers in terms of which specific software development method to use for a new 
project. However, the identified characteristics and the model do make a contribution 
since they serve as a guideline to analyze and evaluate the project to understand does it 
need a traditional or an agile development. Based on this evaluation the company 
management will be able to set aside one approach and concentrate on the selection of 
the effective specific method for the new project development within the other. 

6.3.3 Implication for future research 

The proposed method can be further developed in future research for instance on how to 
measure each characteristics and give scale, which are not covered in this research. 
Aforementioned, this research is focusing on the project management in terms of 
software development processes. Besides, as noticed in both literature and practice, the 
mixed approach can be also another research direction as it provides another option to 
develop software project through combination of traditional plan-driven and agile 
approach. For example, a mixed approach (PROPS with Scrum as project work model) 
is in fact applied in the case company for managing bigger projects. This mixed 
approach has been highly appraised by project managers and middle managers as a 
solution to manage and control more complex projects.  
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Appendix 

Appendix I 

Interview Guide 

Our thesis topic is about the comparison of different software development approaches 
and in order to see what drives managers to decide which approach will be selected for 
the new projects. In Case company, as per our understanding, there are two main types 
of approaches applied in parallel for the project management: PROPS and Scrum. 
Through simi-structured interviews with the experienced experts in Case company, we 
aim to collect information and data to gain insight into the research topic. With 
permission, tape recorder will be used as well as note taking to record interview. 
Interview contents will be transcribed after interviews. 

Due to the nature of a semi-structured interview, the interviews will be conducted under 
the guidance of below preliminary questions. However, interviews are guided but not 
limited by these questions. Interviewees come from different area with different 
backgrounds and experiences, therefore, questions will be adjusted accordingly. 
Interviewees are free to explore in depth and provide valuable information during 
interviews as well. 

To start the interview, a few common questions will be asked to introduce both sides 
(interviewers and interviewees) and enable a relaxing talking environment. For example: 

� What are our names and backgrounds?  

� What is our thesis topic and why do we want to interview you? 

� What is your name, your background? 

� What are you doing and what is your role now in Case company? 

Specific questionnaire for interviewees are followed. 

Questions for a high level manager deciding on the different approach for new projects: 

� What are the approaches case company currently used to develop new projects? If 
different approach applied, then what are the differences between them? Why they 
have decided to adopt several approaches? 

� How did you learn about these approaches (initiated by case company, learned from 
competitors, etc)? What is the driver behind the choice? 

� How are you deciding which approach is used for a specific project? 

� Which characteristics are critical when deciding what project management methods 
to use for new projects? 

� What are the goals targeted in a Scrum/PROPS project? 

� Are the current software development methods efficient and beneficial for the 
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project development and company?  

� How do you see the trend of software development process methods in future in 
your company (abandon one, introduce others, or combine some, etc)? And why? 

Questions for the “traditional” project manager and the Scrum-master: 

� How do you develop your project currently? Is it given or you can choose? 
Describe in brief the life cycle process applied in the project you have been 
working recently. 

� How did you learn about these approaches (initiated by case company, learned from 
competitors, etc)? What is the driver behind the choice? 

� What are the goals targeted in a Scrum/PROPS project? 

� What is the usual team size for a Scrum/PROPs project? 

� Describe the planning phase of one of your projects? (time required, documentation 
issued customer involvement) 

� How the project development control process is organized? How the product testing 
phase is done? 

� Is Formal/Informal communication critical for the project development? 

� How the knowledge transfer is facilitated in the team?  

� Was the project development process efficient (advantage)? Any obstacles or 
limitation you experienced?  

� How would you describe the customer satisfaction? 

� Is each project team member satisfied with this project management method? Do 
you face some problems when implementing the method and why? Any lesson 
learnt? 

� What would you recommend to change or enhance in the process if you could do 
these projects again?  

� What is your opinion about agile (Scrum) / traditional (PROPS) method? Will you 
consider it as an option to develop your project? Any advantage or limitation 
foreseen and why? 

� Which characteristics will you think critical for this type of project? 

� Are the current software development methods efficient and beneficial for the 
project development and company?  

� How do you see the trend of software development process methods in future in 
your company (abandon one, introduce others, or combine some, etc)? And why? 

Questions for project team members: 
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� What are your roles and responsibilities?  

� With whom do you interact, communicate and collaborate internally and externally 
during project phases? How and why? 

� What type of documentation is required from you? 

� What are the goals targeted in a Scrum/PROPS project? 

� Are you satisfied with the current project development process? Is it efficient 
(advantage)? Or any problem you experienced? Any lesson learnt? 

� How the customer requirements are determined? Is there a possibility to change 
them during the project development? 

� How would you describe the customer satisfaction? 

� What would you recommend to change and enhance in the process if you could do 
these projects again?  

� What do you think of agile (Scrum) / traditional (PROPS)? Will you consider it as 
an option to develop your project? Any advantage or limitation foreseen and why? 

� Which characteristics will you think critical for this type of project? 

� How do you see the trend of software development process methods in future in 
your company (abandon one, introduce others, or combine some, etc)? And why? 
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Appendix II 

Thematic Analysis Table 

The Thematic analysis table presented in the appendix II was modified in order to better 
represent the findings and support the data analysis. The following changes were made: 

• Interviewee B data is not present, as the interviewed PM has been working in 
maintenance projects only, hence did not have yet experience in PROPS/Scrum 
software development. The information gathered during this interview is shown in 
the Concurrent Findings in section 4.3. 

• As the Interviewee C has a vast experience in PROPS, but no 
knowledge/experience in Scrum, the Scrum row related to Interviewee C was 
removed from the Table. 

• As the Interviewee D has been working only Scrum, thus the PROPS row related to 
Interviewee D was removed from the table. 

Interviewee Method Team Size Project Information 

A 

PROPS 
 

75- 80 % of projects Tieto is in charge of and 
steer. Resource lent out to 20 – 25 % of 
overall capacities. Scrum 

 

C PROPS 
 Step-by-step process, sometimes with 

increments 

D Scrum 

12-13 (spit in 2 sub-teams) 
"yes, the size of the team 
may be problem. We were 
growing fast and within scale 
we felt that the performance 
went down because we are so 
big. And this split into 
smaller groups was a solution 
to that. And I think it works." 

"I think what the customer appreciates with 
scrum is the quick feedback. Like I said, it’s 
changing all the time and we can actually 
promise something for this demonstration or 
deadline we will have done this. And they 
can get something at certain time. And they 
can change their mind between every sprint 
and just changing requirements." "Exactly. 
That new value delivered of every sprint". 

E 

PROPS 

 "In props, it’s more important to follow the 
plan and to reach the goal". "Our customer 
was looking for shorter lead-times and 
everybody involved in different projects at 
that time looked for ways to shrink props or 
make another proposition that make propos 
go faster”. "From props point of view, it’s 
about almost follow up what has happen". 

Scrum 

7 people (last project 4) "In scrum, more like keeping an eye upon 
what to come and what we shall do next to 
solve the problem because the team takes 
care of the day this week and follow up and 
know exactly where they are. And I would 
kind of look into the future, the next sprint, 
and the next two sprints to see what the 
problem I have is." 
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F 

PROPS 

 The project manager is sitting in Stockholm, 
in Umea is the local sub-project manager 
(Interviewee F). Its people in china, its 
people in Stockholm, a lot sub-project 
managers in Stockholm because it’s a huge 
project. "But we have ourselves here in 
Umea been working like scrum, this project 
manager in Stockholm here involved in this 
operation phase. And now he is involved in 
the execution phase and also delivers some 
results from time to time." ''In Umea, he is 
doing in props but we are doing in scrum in 
execution phase. So this is how we add that 
scrum into props in some ways." 

Scrum 

7 people in Umea 

 

Interviewee Method Experience Assurance 

A PROPS 

 "We can ensure what we will deliver, 
but you do not know if these are the 
features that the customer actually 
wants." 

A Scrum   

C PROPS 
Focused Knowledge and 
experience. 

 

D Scrum 

The experience is needed to 
estimate the project length. "We 
always turn to the most experienced 
people before we give up, before 
we try to or ask outside the team." 

No 

E PROPS 

 "There is false security that you know 
exactly how much it costs, exactly 
what is going to be done, exactly what 
is the result ahead, so great plan. " 

E Scrum   

F 

PROPS 

All are experienced "But you know as customer you can 
say that in 6 weeks I want this, this and 
this and make it. Then some project 
managers working in like props may 
say ok, and then start to make a 
detailed plan." 

Scrum 

Both experienced people have an 
advantage to master SCRUM, but 
not experienced are more easy to 
learn as they do not need to change 

"You never know when they are going 
to deliver if you work like scrum." 
"But you cannot be sure how much 
you have in the backlog of sprint 2." 
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Interviewee Method Time Estimates Cross-Functionality 

A PROPS 

Long-term development. Time is 
predetermined, though after team 
estimates can be a discussion for change. 
Usually projects delivered in time. But can 
affect other phases. More time needed for 
change. 

 

A Scrum 
 Share the knowledge. 

C PROPS 

Hard to predict, but can be negotiated. In 
general no big deviations. 

Rotation caused problems. There 
is one person is dedicated 
responsibility for certain part of 
the project 

D Scrum 

Sprint planning helps to estimate the time 
in hours needed per each sprint. Currently 
they have two week sprints, had longer 
sprints before but it was to slow moving. 
Project time evaluation may be a problem, 
but with experience you are able to 
estimate correctly. 

Even contribution. Knowledge 
shall be shared to ensure that there 
are no gurus. 

E PROPS 
Very important to follow the process to 
deliver on time. 

 

E Scrum 

Cannot estimate from the beginning may 
change over time. Time-lead depends on 
people available but can be adjusted. Hard 
to plan the exact time of development. 
Scrum is more about doing. Estimates 
"normally in sprint three or four it’s 
starting to get really good, surprisingly I 
would say." 

Team members help each other. 

F PROPS 

It is easy to deliver the product for a 
certain time. "In a traditional way of work, 
then you have two big dates, start date and 
end date then the project is over." "if you 
work in a project, you see you are lacking 
of time, behind time plan, then you have 
do like this for example in props you have 
to deliver and you have to do it." 

No cross-functionality 

F Scrum 

"You cannot guarantee that product owner 
would say that you will receive the result 
in time because you know you work in 
sprint. I mean that you show the result 
after every sprint. You make the 
demonstration." But you cannot ensure the 
final time. "You never know when they are 
going to deliver if you work like scrum." 
"But you cannot be sure how much you 
have in the backlog of sprint 2." "It takes 
time it should take." 

Each team member shares the 
knowledge with the others, 
therefore next time the other team 
members can do the same task. 
Moreover every Wednesday the 
one of the team members 
organizes a presentation. 
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Interviewee Method Project Planning Project Control 

A PROPS 
"But is that the correct feature that 
you predict?" 

"This project is running! Perfect! We 
are just waiting for results in a half 
year, or one year. " 

A Scrum 
Not documented Hard to show the progress to convince 

th stakeholders. 

C PROPS 

For large systems is hard to predict 
everything that may happen. But the 
team as well estimates that can be 
passed to the customer and the 
deadline can be negotiated. 

Weekly report to the team-leader about 
project progress. 

D Scrum 

The sprints are planned. 2 days 
devoted for each sprint planning. "So 
for such a short sprint a lot of 
planning time actually." Sometimes is 
hard to plan to fit everything in 
sprints (emergency issues). Hard to 
maintain a monthly plan. 

“All of us and at the end of the sprint 
we have the demonstration to the 
product customer of what we have 
done’ “Well he [Scrum Master] is with 
us on the daily meetings to see how the 
day-by-day work is going he is also 
present during the demonstration 
where we say.. we didn’t complete 
these stories and we say why also to 
the customer.’ 

E PROPS 

In PROPS you follow the plan to 
reach the goal, but what if you still 
do not reach the goal?  "The pre-
study and the feasibility phases, the 
design". 

 

E Scrum 

Hard to plan the exact time of 
development. Scrum is more about 
doing. Estimates "normally in sprint 
three or four it’s starting to get really 
good, surprisingly I would say." 

"Daily scrum meeting which kind of 
forces you to talk. You have 15 
minutes or a couple of minutes and 
you need to tell others what you are 
doing and what you have done, what 
you plan to do and what the problem 
is". "Product owner is responsible for 
product backlog. He and scrum master 
and stakeholders agree on the priorities 
in the product backlog and the scrum 
master tells that at the moment we are 
capable of doing this much work." "at 
end of the sprint, there is a gathering 
demonstration where the team shows 
the stakeholder, scrum master and 
product owner that this is the result, 
agreed, ok then take the next one". "I 
haven’t been trying to control 
everything. But it’s basically usually 
the rest of the team that controls. If 
you are lagging behind, it should be 
obvious on every morning meeting. So 
team monitors the progress every day". 
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F PROPS 

In props, you have specific rules. "I 
think here in props of course you 
have more detailed plans." "You have 
detailed plan what you are going to 
do for next couple of 3 weeks" ''when 
you work like props, you create a lot 
of documents I mean you must have 
detailed plan. You must be aware of 
what is going to do and so on. 

In PROPS you have milestones and a 
detailed plan according to which the 
PM "has to go to the persons almost 
every day and ask how’s it going 
how’s it going" "But for props of 
course, you have a lot of milestones. 
You have good control over the project 
of course." 

F Scrum 

"In scrum, everything is visible and 
you are more agile. I mean it’s easy 
to make change than everything like 
that." "You do planning in the whole 
group in another way than using 
props for example.” 

"In scrum team, the team is 
responsible". "We have really good 
control of all the activities because you 
are doing this evaluation all in every 
sprint and every four weeks you are 
doing the evaluation and then the team 
is getting better and better to do 
estimations. So I mean then we have 
good figures on what we are doing for 
the first sprint then you learn a lot." 
Evaluation, show of the feature ready 
to the customer. 

 

Interviewee Method Team 
Communication 

Customer Communication 

A PROPS 

 Maybe if a more frequent customer dialog you 
could predict the features more properly. "You 
meet the customer too seldom so you do not know 
actually the requirements. And they don’t think 
about it." customers involved just in the planning 
phase. "So the customers I think don’t need to 
think about what have you actually ordered until 
they have got it and they realized: Oh, this is 
good, is correct, but this is not what we want now. 
Because now we want to have that and that". 

A Scrum 
Frequent and daily Online and phone. "Retrospective some time is 

done together with the customer and the 
customers travel here" 

C PROPS 

Team meetings once or 
twice a week initiated by 
the team leader. "It could 
be good if we had more 
close contact with system 
people that have assigned 
overall functions. In some 
projects we have had 
people that have been 
involved in system 
design, but some" 

If the estimates contradict the customer time 
required, it is necessary to negotiate with the 
customer. Designers communicate to the internal 
customers; they don't meet the external customer. 
"Maybe you get some mails distributed and 
forwarded and forwarded, sometimes something is 
important. Then it’s kind of project documentation 
from the system, then it’s broken down into 
implementation proposals in subsystem level. We 
don’t really see the requirements. " 

D Scrum 

"There are some things 
that are still shared 
[between 2 sub-teams] 
like the retrospective, but 
we sit in rooms next to 
each other so it very easy 
to communicate with the 

Team members involved in prioritization 
discussions with the customer: “We always have 
ongoing discussions with the customers about 
what they want and those discussions result in 
stories in our product backlog’. Work done 
demonstrations to the customer after each sprint. 
Daily communication. Online and phone seldom 
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other team." face-to-face. 'We connect to internet conference 
and share screen and show exactly how the use 
case has been implemented.' 

E PROPS 

People sit together, you 
can call it a team , but 
they are not working 
together. 

 

E Scrum 
Daily, formal and 
informal. 

Customers value immediate feedback 

F PROPS 

"You don’t care about 
others. You don’t care if 
this is going well with 
others. You only care 
about your thing." 

 

F Scrum 

"When you are using 
scrum, you are sitting a 
big team room, you have 
to cooperate and work 
together, share the 
knowledge." 

"Then you have to convince customers that you 
have to be involved in the process otherwise you 
will not have anything. I mean it’s impossible to 
do or make it work if they are not involved in." 

 

Interviewee Method Customer Satisfaction Management Style 

A PROPS 

"Oh, this is good, is correct, but this 
is not what we want now. Because 
now we want to have that and that". 
"When you develop for a long time 
you also set up a structure or 
architecture about the product. The 
architecture is maybe wrong." 

Need to have a dedicated PM 

A Scrum 
It is easier to do the right thing. 
Probably Scrum customers are more 
satisfied. 

SM can be the PM 

C PROPS 
"In general I think the quality have 
been better and better over time". 

Team leader reports to the sub-project 
manager or PM, customer. 

D Scrum 

Want us to work in Scrum. "That’s 
the goal to show working software 
after every sprint to get instant 
feedback from the customer. If they 
don’t like it, they can get it changed 
very quickly." 

Self-management. The team plans and 
breaks the features, evaluates time 
needed. "Yes, exactly. But as we are 
self-managed, you got a lot of 
responsibility for each use story. You 
go through story by story. If there are 
issues, the personal person that wrote 
the story has to alert the rest of the 
team if there are problems and to see if 
you can get help. So it’s the team effort 
but we get responsibility for story by 
story. And scrum master is there and 
can see how is going on." 

E PROPS 
Customers just look at the delivery 
date. 

There is a process to follow 

E Scrum 
"Product evolved step by step and so 
they are happier with what they 
actually seeing something being 

It is flexible, team self-managed. Team 
breaks into tasks the features, 
estimates the time and divide. 
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done". "So (props) customer 
expecting delivery day would not be 
very happy with scrum. But once he 
has experienced and seeing how it 
works, they are happier all the time. " 

F PROPS 

"If you are working in traditional 
way, you make a big ban delivering 
to them you know. Then they expect 
everything can work. If you work in 
traditional way, the customer expects 
everything work here." 

"Whatever I made detailed plan that 
you and you do this, this and this. You 
know it’s not so flexible like in scrum" 

F Scrum 

"One of the reasons for scrum is to 
make it easier to implement the 
change request. I mean if someone 
wants to do something suddenly, it 
should be easier to refresh tasks in 
your backlog you have for every 
sprint. That’s true." "Because in 
scrum the meaning is that you have 
always something to deliver every 
month from start day for example. 
That’s good for the customer." 

"Also the team is more self-organized 
and responsible. In scrum, you have 
whiteboard, you have scrum meeting 
every day, you have a lot of work tasks 
on the whiteboard, and the meeting of 
course you are supposed to ask the 
members the three questions you are 
aware of I guess. And after meeting 
during the day, if someone does not 
have anything to do, they go to the 
whiteboard and take one from the tasks 
in the whiteboard. “ 

 

Interviewee Method Documentation Customer Requirements 

A PROPS 

A lot of document, some not read at 
all. "nobody really knows what 
happens if we remove it? Maybe it 
works just fine. I think there are a lot 
of documents just for documents 
sake". "In PROPS everything was 
described". 

"You meet the customer to seldom to 
know actually the requirements and 
they don't think about them". New 
requirements usually are added to the 
next phase, "but then maybe the design 
is not made for the requirements 
coming in the second phase". 

A Scrum 

Collaboration tools, tickets. 
"documents very-very little and 
maybe too little, because we are 
depending on the persons all the 
time". "Sprint backlog and the 
Retrospective, this is the only thing 
we document actually". Nowhere to 
read about the knowledge shared 

"In Scrum the customer needs to think 
about requirements all the time, 
because they need to prioritize the 
backlog and see what we should do 
now". 

C PROPS 

Receive project documentation from 
the system and time formation. "sub-
system MP Software they made 
implementation proposals". "There 
are project documents, then what’s 
mandatory that they also the system 
people implemented in this system 
documentation but that is not always 
ready when you start writing these 
implementation proposals, so there 
are also contacts with between 
system people and the assignment 
when they do implementation 
proposals so they know what shall be 

"We do not really se the customer 
requirements". "Some functions may 
change sometimes it does happen. I am 
not sure if it’s really customer or 
project developer or project manager 
or system department that they realize 
they have made some mistake and fix 
and change it". 
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implemented but the block 
descriptions". 

D Scrum 

"we do not have any like planning 
documents or requirement 
documents. The basis that you 
describe is the use case in the story 
and then the details will be solved 
during the sprint with customer 
input". "That really scared me with 
all documents, like you write 8 
documents before you really do 
something. So when I start working 
for real, I was really relieved that 
they are working in scrum. I did not 
know anything before. The focus is 
on actually delivering something, not 
trying to satisfy some requirements 
of document that have been written 
by someone else maybe long time 
ago. That may not reflect what’s 
really possible to do. They may pop 
up and you can foresee that you work 
in an agile way, you can response to 
problems much faster I think." 

Use requirements list to facilitate the 
discussion. "The requirements change 
so fast, so it is hard to maintain the 
plan like a month and can pop up stuff 
in the mean time that is more 
important". 

E PROPS 

"Props has very large documentation 
on how you should do it which is 
advantage if you are unsure your 
work, it’s easy to follow the recipe. 
That recipe doesn’t always work and 
you may have problem to follow it". 

"Somewhere in the beginning of the 
phase, there will be the decision that 
this is the requirement that we will go 
for. After that, that will be change 
process to add or change requirements 
that will be done very formally 
because it affects the rest of the 
project." "It’s really hard to say its 
change requirements or just now we 
know more, ok you have to do this and 
we did not know this before but try to 
implement this requirement. So in the 
world of props, there was kind of one 
year or one and half year life cycle, 
everybody was accustomed to that. 
There was new version every year but 
when it was to develop shorter lead 
time, we need faster, better quality, 
exactly all the things we really want. 
Then scrum works better. " 

E Scrum 

"Scrum has problem with basically 
very simple recipe. So it’s probably 
written on the wall. Maybe not even a 
document; it’s only here say we have 
to repeat it every morning meeting 
the three most important things. 
Maybe this is an advantage because 
you don’t spend a lot of time doing 
documentation or following correct 
documentation. But disadvantage 
when you had added a new member." 

"They always change requirements, 
time plans. Everything changes all the 
time. So if you have a customer that’s 
kind of experienced and know about 
software, scrum, methods, it’s not a 
problem. If it doesn’t have that 
background, he will be very confused. 
So in those cases, it’s really important 
to do the first step kind of like 
traditional waterfall project so we can 
agree on much of the product 
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limitations, so he has some kind of 
expectations that I will get this for the 
next six months, then gradually change 
this as we work." 

F PROPS 

"when you work like props, you 
create a lot of documents I mean you 
must have detailed plan. You must be 
aware of what is going to do and so 
on." "But in props, you have a lot of 
the documents as you follow the 
process that must be created." 

Not familiar with Scrum, and therefore 
willing to work only in PROPS. "Then 
that’s a big problem for me. If the 
customer’s requirements are not clear, 
then we cannot start the project 
because we need some requirements to 
promise something" "If working in 
props, you must know the 
requirements." 

F Scrum 

"one about the benefit with scrum or 
agile methods do not produce that 
much documents or at least 
documents are not necessary. That’s 
really important because we have to 
create documents if you work like 
scrum, only those needed of course." 

"If the customer is not sure what they 
really want, then scrum is really good 
because you start the first sprint and 
make the demonstration. The customer 
will say oh not like this but tries like 
that. I think that’s the main advantage 
of scrum of course." 

 

Interviewee Method Quality Knowledge 

A PROPS 

"In a PROPS way you would need to 
wait half a year. And if it then crashes? 
Everything would be done in the end". 
The set up architecture may cause 
quality reduction as the new features 
won't be possible to add. "In PROPS it 
could be that when you find the 
defects, it could be actually that this 
was implemented half a year ago. Then 
you should try to find, who was it, 
where it was, and then what product, 
what block and then reopen this and do 
something. So the person may be 
resigned also". 

Documented easy to access. 

A Scrum 

"In Scrum you would see from every 
day how the system is actually 
working”. Very effective team split on 
2 sites. "If you find a defect of course 
it is much cheaper to correct it early 
than late, so that is one of the 
advantages with Scrum., that you find 
the defects and you correct them while 
you are doing them". It is faster. 

Hard to pass the knowledge from one 
till another can get in trouble. "if half 
the team will be moved, or quit this 
company, then we will have 
problems. Because now half the team 
knows how to do the work and there 
is no where you can read about it". 

C PROPS 

"In general I think the quality have 
been better and better over time." 

"Sometimes they have people here 
then they have some seminars, short 
seminar where they describe what we 
are supposed to do, that is very 
good". Knowledge is documented. 
"Often it is about the communication 
between different parts of the project. 
It could be good if we had more close 
contact with system people that have 
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assigned overall functions. In some 
projects we have had people that 
have been involved in system design, 
but some". 

D Scrum 

It is our responsibility to warn the 
customer. Very effective team split on 
2 sites. 

Shared evenly among the team 
members. "I think so because there is 
less information we have to know 
and before you have to be able to 
plan and estimate. You have to keep 
up with what everyone is doing. But 
now you can focus on few people." 

E PROPS 
 Each team member works 

independently 

E Scrum 
"But we have to take care of 
identifying the important things." Not a 
lot of failures. Sometimes overwork. 

Share the knowledge among the 
team. 

F PROPS 
 People are not willing to share and 

communicate the knowledge. 

F Scrum 

 "You have to be aware of some 
people do not want to share the 
knowledge with others and they want 
to sit alone and do their own work. 
When you are using scrum, you are 
sitting a big team room, you have to 
cooperate and work together, share 
the knowledge. I mean to share the 
knowledge may be one of the most 
important things in scrum." ": 
Through working and reviewing. You 
know if you are doing a review, then 
you ask your friend in the scrum 
team can you review my work 
because I have something to deliver. 
Then you learn from each other. You 
learn from reviews. Every week I 
encourage people to make 
presentation 30 minutes because it 
could be of course something they 
have been working for a while." 
People like to work in Scrum, to plan 
and be responsible. 

 

Interviewee Method Testing Education People 

A PROPS 

"If you drop a 
feature then you can 
have a testing 
organization sitting 
and saying: Oh, now 
we have nothing to 
test! What have you 
done? Oh, this 
feature was dropped. 
Ok, what should we 

"Ye when you fresh come 
into a PROPS project it’s 
very safe in some way, 
because you can read how 
you would do. You can 
learn more or less by 
reading documents." 

"Ye when you fresh come 
into a PROPS project it’s 
very safe in some way, 
because you can read how 
you would do. You can 
learn more or less by 
reading documents." "I 
think in the PROPS project 
you were more are less left 
on your own because they 
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test then?" Testing in 
the end. 

have all this 
documentation". 

A Scrum 

"But in the Scrum 
way you are testing 
all the time that is 
part of the Scrum 
team". Takes around 
a week, iterative, 
fast. Less defects. 
"Every feature must 
be tested on their 
own, but you need to 
have some kind of 
integration". "It 
should be another 
organization running 
that integrates 
everything to this 
whatever system test 
they are doing." 

Involved in the project 
very fast. "First we have 
an education, that is two 
to three weeks long more 
or less but this is not full 
time. We have one hour 
lesson one day and two 
hour lesson the other day. 
The rest of the time they 
are spending in the team, 
start working. And then 
you have one team 
member that is dedicated 
to take care of this person. 
The whole team is 
responsible". 

"personally employees 
want to work in an agile 
and Scrum way." People in 
one Scrum team work 
effectively even split 
among 2 countries. The 
only obstacle can be time 
zones. "It has been easier 
in these teams that are 
working according to 
Scrum because they are 
helping out a lot more". "In 
the Scrum project you need 
to take care of the person." 
People and customers want 
to work Scrum. 

C PROPS 

In case of delays test 
people may have 
nothing to test. A 
large system takes a 
lot of time to test. 
Time to test is 
limited. More 
feedback from 
testing is needed. 

 Focused on their area of 
work. 

D Scrum 

Iterative, 
demonstrations after 
each sprint. 

General lessons, Mentor 
assigned, in work with 
team from the very 
beginning. The 
documentation was old 
and not accurate. "Maybe 
more general list of what 
have been done in the 
team. But I think you 
should ask about the 
details because they 
would always change". 
"That leads to more 
efficient work and I also 
got to see what they are 
actually doing. Not what 
was written down in the 
documentation that was 
maybe old and 
inaccurate?" 

People like to work Scrum; 
there is trust between the 
customer and the 
development team. The 
team is trying to do the best 
work not to leave the mess 
that after they will need to 
fix. 

E PROPS 

 "During that period, all 
new employees were 
given kind of work 
through crush course to 
learn how the works and 
how they call it, how it 

People sit together, you can 
call it a team , but they are 
not working together. 
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was used, what’s 
important, what’s not 
important, what you 
should ask for, what’s the 
documentation and how 
you should read it, things 
like that. And also as part 
of props consultant 
network, we met kind of 
once a year, discuss and 
learn the latest versions of 
props, what’s the 
differences and try to 
spread that in the 
organization from now on 
without use this document 
merged with other 
documents and so on." 

E Scrum 

 "You don’t spend a lot of 
time doing documentation 
or following correct 
documentation. But 
disadvantage when you 
had added a new member, 
it takes a lot of time for 
that new person to get 
into the team to learn all 
these way of working. 
You have to learn by 
doing. So that’s kind of 
problem." 

"You can see problems all 
the time. There is always 
something needs to be 
fixed today, today, today". 
People and team 
dependence. Pick up 
improvements by having 
coffee together. 

F PROPS In the end   

F Scrum 

Testing each feature “If you have been 
working in a project 
before, you know what 
roles, work, tasks, and 
different work phases and 
so on. Then you start with 
scrum, it’s easy because I 
mean you will perform 
the same work but in a 
different way, then you 
can compare and you 
know what the different 
sources are. I think maybe 
it’s easier if you have 
some background for 
example props project 
before you start with 
scrum, I mean it’s a good 
knowledge to be aware of 
how to work on projects." 

"it’s much nicer because 
it’s something new and 
everything is visible and I 
think all my team members 
or project members thought 
the working in scrum 
whatever is much more fun 
than working in props 
different phases." People 
like to work in the Scrum 
way. "So that’s the biggest 
advantage with scrum and 
makes more fun to work." 
"So that’s true regarding 
scrum, it’s more important 
you have persons or team 
members who like to 
cooperate and talk to each 
other, and be open minded. 
That’s really important." 
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Appendix III 

Questionnaire / Characteristics List 

Please select the characteristics in the required way:  

All the characteristics are related to one single type of the software development projects that you 

were involved in. Keep in mind that all the questions are related to ONE type of project 

development approach, either PROPS or Scrum. If you were involved recently in both types of 

project management, please choose one (or PROPS, or Scrum) or fill in two forms respectively. 

Thanks you for your cooperation. 

Your job title (example: Scrum Master, Project Manager)    _____________________________________ 

Define your position in the project       _______________________________________________ 

Please underline the correct answer: 

I am/was currently using ………. method for the software development 

     SCRUM      PROPS        

Please choose one answer that best represents your views by placing a tick in the appropriate 

space. 

1. The demo software products in the project were rapidly delivered into the marketplace, 

enabling early value capture. 

Yes____  No _____ 

2. The project needed to deliver highly quality-assured product with predictable results. 

Yes____  No _____ 

3. The team I was working with had less than or 10 people.  

Yes____ No _____ 

4. The team I was working with had more than 10 people.  

Yes____ No _____ 

5. The software delivery date could be estimated at the planning stage of the project. 

Yes____  No _____ 

6. The customer was able to determine the product features required at the planning phase. 

Yes____ No _____ 

7. Planning of the project involved generation of explicit documentation. 

Yes____ No _____ 
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8. There was a person responsible to manage and control the project development. 

Yes____ No _____ 

9. The customer was involved in the project development and was communicating and 

collaborating with the development team during the development process. 

Yes____ No _____ 

10. The team created documentation and attended set meetings with the Project Manager, 

Customers and/or other stakeholders to communicate the project stage. 

Yes____ No _____ 

11. The communication was frequent, informal and daily. 

Yes____ No _____ 

12. The team members were working effectively without formal leadership and control (self-

management). 

Yes____ No _____ 

13. The responsibility and power of taking decision was delegated to the team. 

Yes____ No _____ 

14. Team-members were cross-functional. 

Yes____ No _____ 

15. Each project stage was well documented. 

Yes____ No _____ 

16. The knowledge is experientially based and held by individuals (not documented). 

Yes____ No _____ 

17. The software development had iterative testing. 

Yes____ No _____ 
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Appendix IV 

Respondents Matrix Data Display 

 

* Project manager for questionnaire 4 is running a mixed approach for his project, i. e. 
using Scrum under PROPS yellow "project work model" part for software development. 

** Table interpretation - is a short explanation of the table based on the literature review: 

Immediate Value 
delivery 

The immediate value delivery means that the demo products are rapidly 
delivered into the marketplace, enabling early value capture (Boehm, 
2002, p. 68). 

High Assurance 
High assurance means project needs to deliver highly quality-assured 
product with predictability & planning. The objectives or goals shall be 
predictably and reliably achieved through software development.  

Small teams 
The understanding of team sizes can be different, for Scrum projects more 
than 7 people is considered to be a big team (Cohen et al, 2004, p. 15). 

Pre-defined time 
Pre-defined time is common for traditional project planning. As the 
delivery date can be estimated precisely at the planning stage and added 
in the contract. 
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Fast development 
Stands for reduction of overtime and set time of sprints, this is typical for 
agile projects (Dybå & Dingsøyr, 2008, p.847). 

Clear Scope 
Clear scope means that the customer can determine all the requirements at 
the planning phase. 

Elaborate Planning 
Elaborate planning with meetings and documentation is natural for the 
traditional approach. 

Formal Control 
Formal control means that there should be a person in charge of managing 
and controlling the team. 

Constant customer 
involvement 

Customer is involved in the project development and is communicating 
and collaborating with the development team during the whole project. 

Formal 
Communication 

Formal communication signifies that the team must create documentation 
and attend set meetings with the Project Manager, Customers and other 
stakeholders. 

Frequent informal 
Communication 

Communication is critical for the self-management agile teams, as they do 
not have formal control and need customer collaboration it is an essential 
part of product development. 

Team self-
management 

Team self-management means that the team members are able to work 
effectively without formal leadership and control. 

Team empowering 
Team empowering is about decision-making, when the responsibility and 
power of taking decision is delegated to the team. 

Team Cross-
functionality 

Cross-functionality gives an opportunity to exchange the team members’ 
responsibilities when needed. As an example if the project needs currently 
more testers or designers in order to accomplish the project on time. 

Explicit 
Documentation 

Explicit documentation means that each project stage is documented, 
from the beginning till the end. Hence, Agile projects with not plainly 
documented planning and communication will not have explicit 
documentation. 

Predetermined 
Customer 

requirements 

The requirements or features that the customers inquires are provided by 
the customer in the full amount before the project stars.  

Tacit Knowledge 
Tacit knowledge is the knowledge that is hard to transfer and expressed. It 
is experientially based and held by individual not organization, thus 
cannot be conveyed sufficiently and quickly (Clegg et al., 2011, p. 103). 

Iterative Testing 
Iterative testing means that the product is being tested several times 
during the development. 

 


