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Abstract 

 

A substantial amount of IT projects fail or stay challenged in meeting their targets based on project 
schedule, budget and system requirements.  Leading global surveys in the last decade barely indicate 
any improvement in the statistical performance of IT projects, in spite of the fact that a lot of effort has 
been taken in the past to identify and fix those critical factors on which the success and failure of IT 
projects are generally based on. The poor trend and the underperformance of IT projects still continue. 
Different researches based on different approaches identify different critical factors but to a very large 
extent people and processes are blamed. This thesis is under taken to understand the impact of 
Information Systems (IS) processes and methodologies in the success and failure of IT projects. Major 
challenges within IS processes, such as their initial identification, implementation and organizational 
process awareness are identified through qualitative research methods. ‘Identification and selection of 
IS process and methodologies’ is identified as a major challenge within IT projects and is discussed in 
detail as, why and what difficulties organizations face in the process of  selecting processes and 
methodologies on a given IT project. A couple of methodology selection frameworks to overcome 
these difficulties are presented along side with their critical review and improvement. We come to a 
conclusion that there is a growing need for more efficient and competent methodology selection 
frameworks as the ones which exist today are barely complete and efficient and if they do then only do 
to a limited and partial degree. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P a g e  | 3 

 

Acknowledgements 

 

This thesis work was carried out at Uppsala University, Sweden, during the period from April 2014 to 
November 2014 and I would like to express my sincere acknowledgements to the people who made 
this thesis possible. 
 
At first, I want to thank my supervisors Professor Claes Thorén and Dr. Steve Mckeever, for the 
possibility to work under their leadership, their valuable suggestions and guidance. Their cooperation 
was very pleasant as well as encouraging. 
 
I would also like to thank all those many individuals who took active participations in the interview 
based surveys. Without them we would not have been able to identify the major challenges within IS 
processes and methodologies. 
 
I am also indebted to my friends and colleagues for uncountable discussions and ideas. Without you 
the work might not have been finished on time. Finally I want to thank my family. I could not have 
made this without the support of my parents. You have always believed in me, even when I had 
doubts.  
 
Thank you. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P a g e  | 4 

 

Contents 
 

Abstract ................................................................................................................................................... 2 

Acknowledgements ................................................................................................................................. 3 

List of Figures ........................................................................................................................................... 5 

List of tables ............................................................................................................................................ 7 

Abbreviations .......................................................................................................................................... 8 

1. Introduction ..................................................................................................................................... 9 

2. Background ................................................................................................................................... 11 

2.1 Current state of IT projects .................................................................................................... 11 

2.2 Literature Review .................................................................................................................. 14 

2.2.1 Criteria on which the Success of a project is based on ...................................................... 14 

2.2.2 Criteria on which failure of the project is based on ........................................................... 15 

2.2.3 Reflection on background literature review ...................................................................... 19 

3. Importance of IS processes and methodologies in IT projects ...................................................... 23 

4. The research questions .................................................................................................................. 27 

5. Research Methodology .................................................................................................................. 28 

6. Literature Review .......................................................................................................................... 29 

7. Analysis of Survey research .......................................................................................................... 32 

8. Discussion ..................................................................................................................................... 39 

9. Methodology selection frameworks .............................................................................................. 45 

9.1 Cockburn’s methodology ...................................................................................................... 45 

9.2 Scott’s Approach ................................................................................................................... 48 

9.3 Critical Review ...................................................................................................................... 52 

10. Conclusion ................................................................................................................................. 55 

11. Limitations & Future Work ........................................................................................................ 56 

References ............................................................................................................................................. 58 

Appendix ................................................................................................................................................ 61 

A.1 Interview Survey Questionnaire ................................................................................................. 61 

A.2 Sample Characteristics ............................................................................................................... 65 

 

 



P a g e  | 5 

 

List of Figures 

 

Fig 1.1 IT/IS project performance trend consolidated for 15 years (1998-2012) 

Fig 1.2 Projects over run on Time, Budget & Maintenance cost 

Fig 1.3 Percentage of world GDP Vs ICT 

Fig 1.4 Percentage share of ICT on combined World GDP in Trillion Dollars. 

Fig 1.5 Defining Project success on three factors, Time, Budget & Specification 

Fig 1.6 Information system failure model based on Lysine and Scheim four major categories 

Fig 1.7 Saur’s triangular dependencies based on project organization, project supporter and 
information system 

Fig 1.8 IBM’s five identified areas on which success/failure of IT projects are based on 

Fig 1.9 Classical mistakes categorized under process, people, product & technology 

Fig 1.10 Iron triangle about managing projects 

Fig 1.11 Iron triangle about managing projects with process as one of the components  

Fig 1.12 IT Project Management Methodology with SDLC at the center 

Fig 1.13 SDLC Phases 

Fig 1.14 Phases of SDLC within IT Project Life Cycle 

Fig 1.15 Percentage of people who had experience of working on failed IT project as per research 
survey 

Fig 1.16 Percentage of people who had experience of working on challenged IT projects 

Fig 1.17 People rating importance of “processes” on IT projects 

Fig 1.18 People rating importance of “IS process and methodologies” on IT projects 

Fig 1.19 Process Challenges with IT Projects 

Fig 1.20 Importance of “identification and selection” of right IS processes and methodologies 

Fig 1.21 Survey response on single or different methodologies on different IT projects 

Fig 1.22 Respondents response to Standard/in-house and tailored methodologies 

Fig 1.23 who selects processes and methodologies on IT projects 

Fig 1.24 Response to tailored processes on IT projects 

Fig 1.25 what process approach organizations follow 

Fig 1.26 Process adherence within IT projects 



P a g e  | 6 

 

Fig 1.27 Convergence or growing number of methodologies 

Fig 1.28 Process failure model  

Fig 1.29 Mapping of a single process to different IT Project types 

Fig 1.30 Mapping of one process to one project type 

Fig 1.31 Mapping of multiple processes to single project 

Fig 1.32 Four levels of system’s criticality 

Fig 1.33 A methodology grid as organized into people × criticality × priority 

Fig 1.34 Methodologies based on Size and Density 

Fig 1.35 Elements of a Big-M methodology 

Fig 1.36 Comparison of leading software processes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P a g e  | 7 

 

List of tables 

 

Table 1.1 Critical failure factors categorized under people and process  

Table 1.2 List of Classical Mistakes from higher to lower order of frequency  

Table 1.3 Challenges in IS process and methodologies 

Table 1.4 Project Type Category mapped according to Method Type Category 

 

 

  



P a g e  | 8 

 

Abbreviations  

 

IT Information Technology 

IS Information Systems 

ISD Information System Development 

SDLC System Development Life Cycle 

ICT Information and Communication Technology 

PMI Project Management Institute 

OOSP Object Oriented Software Process 

XP Extreme Programming 

SLC System Life Cycle 

PLC Project Life Cycle 

AMDD Agile Model Driven Development 

DSDM  Dynamic System Development Method 

EUP  Enterprise Unified Process 

DAD Disciplined Agile Delivery 

TSP Team Software Process 

ISO  International Standard Organization 

UML Unified Modeling Language 

CMM Capability Maturity Model 

CMMI Capability Maturity Model Integration 

SEI Software Engineering Institute 

AM Agile Modeling 

AD  Agile Data 

PSP Personal Software Process 

Big-M Big Methodologies –Heavier in weight based on its size and density 

Little-M Little Methodologies – Lighter in weight based on its size and 
density  

  

  

  

  

 

  



P a g e  | 9 

 

1. Introduction 
 

Major global surveys on the performance of IT projects show a flat trend in the success of IT projects. 

Less than 50% of the IT projects succeed, while more than 60% of the IT projects stay under the 

category of failed or challenged. Failed are projects which were never delivered or if delivered but 
never used; while challenged are projects which were not on schedule, over budget or with less than 
required features and functions. The underperforming trend of IT projects still continues and is 
difficult to understand why. Much has been done since the software crisis 1.0 which first arose in the 
early 1960s, with software taking longer and costing more to develop than estimated, and not working 
very well when eventually delivered [45]. Researchers since then have tried to identify those critical 
factors on which the success and failure of IT projects are based on and have outlined ways to navigate 
those factors.  

Different researchers approach the underperformance of IT projects from different angles but mostly 
blame it on people, processes, methods, tools, product, technology, lack of user involvement, higher 
management support and a few other components. To a greater extent people and processes are 
blamed. 

Concentrating on the process aspect on IT projects we look into the processes in more detail. We take 
a look at how Information System processes are embedded into IT project management practices. We 
come to a conclusion that System Development Life Cycle (SDLC) sits at the heart of any IT project 
management methodology and this makes IT projects different from other conventional and traditional 
project management practices such as in manufacturing, engineering or construction. This 
involvement of SDLC in IT projects make IT projects different and also make Information System 
processes and methodologies an important component in the success and failure of IT projects. While 
a right process or methodology does not always guarantee the success of a project, as the success of a 
project might be based on many other factors than just IS process and methodologies, a wrong process 
or methodology can definitely derail an IT project. This brings us to a question on - what are the IS 
process and methodologies based challenges within IT projects, which serves as our first research 
question (R1). We identified three major challenges within IT projects from process perspective a) 
Identification and selection of processes and methodologies b) Process implementation & c) Process 
awareness. 

Since process implementation and process awareness follows, after we have identified and selected 
processes and methodologies, we felt identification and selection is the most important component in 
IT projects from process perspective – which is base for our second research question (R2). Selecting a 
wrong methodology and then rolling it into organization and training people on it only adds into the 
failure of IT projects. The next step looks at the challenges that organizations/individuals face in the 
initial identification and selection of processes and methodologies. 

For our research methodology we used qualitative research methods; primarily literature review and 
interview based questionnaires. 14 IT professionals in 11 different organizations in 6 different 
countries were identified and were requested to answer a series of questions related to IT projects from 
the process perspective. We chose to have the average sample experience of more than 10 years. More 
years of experience means, individuals would have had opportunity to work on different projects as 
well across the different phases of System Life Cycle. Most of these identified individuals identified 
‘IS processes and methodologies’ as an important component in the success and failure of IT projects 
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and ranked it high in the importance level, besides most of the people also identified initial selection of 
process and methodologies as a major issue within IT projects. 

In the discussion part we discuss the major challenges in IT projects with respect to IS process and 
methodologies based on the research methodologies applied. The part of the discussion also identifies 
three major challenges within “identification and selection of IS process and methodologies;  a) one 
methodology on all IT projects b) different methodology on  different IT projects & c) different 
methodologies on a single IT project. Other part of the discussion is, if these challenges could be 
overcome through the convergence of different methodologies into one or there would be growing 
number of new methodologies and if so then do we have an approach to handle it.  

In the last section we have discussed two approaches a) Cockburn’s framework & b) Scott’s guideline 
for the selection of right processes and methodologies. However both approaches have their 
advantages and limitations. We have presented our reflection on these approaches and discussed their 
limitations and presented an improvement suggestion. 

The thesis ends with the conclusion that successful application of IS processes and methodologies 
plays a vital role in the success of any IT project and as such rightly identified processes or 
methodologies on IT projects can to a very large extent leverage them to success. However there is a 
lack of competent methodology selection frameworks and there is growing need to find new ones or 
improve the ones which exist today.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2. Background  
 

2.1 Current state of IT projects

 

A very high percentage of IT projects fail to succeed. According to the Standish group surveys on the 
performance of IT projects in the recent 15 years (1998
projects stay in the category of challenged or failed. The results show a flat trend in the project success 
rate with less than half of the projects managing to succeed.
 
 A successful project means delivered on time, under budget and with required features and functions. 
Challenged are projects which are late, over budget and/or with less than required features and 
functions.  
 
Failed projects are cancelled projects prior to th
 
After consolidating the Standish group reports in the recent 15 years (1998
 
In 1998, 74% were failed or challenged while only 26% were successful.

In 2000, 72% were failed or challenged whil

In 2002, 72% were failed or challenged while only 28% were successful.

In 2004, 71% were failed or challenged while only 29% were successful.

 

In 2006, 65% were failed or challenged while only 35% were successful.

In 2008, 68% were failed or challenged while only 32% were successful.

In 2010, 63% were failed or challenged while only 37% were successful.

In 2012, 61% were failed or challenged while only 39% were successful.

 
 

     
 
 
Fig 1.1 IT/IS project performance trend 
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A very high percentage of IT projects fail to succeed. According to the Standish group surveys on the 
projects in the recent 15 years (1998-2012) [1, 2, 3], more than half of the IT 

projects stay in the category of challenged or failed. The results show a flat trend in the project success 
rate with less than half of the projects managing to succeed. 

ccessful project means delivered on time, under budget and with required features and functions. 
Challenged are projects which are late, over budget and/or with less than required features and 

Failed projects are cancelled projects prior to the completion or delivered but never used.

After consolidating the Standish group reports in the recent 15 years (1998-2012) we found that:

In 1998, 74% were failed or challenged while only 26% were successful. 

In 2000, 72% were failed or challenged while only 28% were successful. 

In 2002, 72% were failed or challenged while only 28% were successful. 

In 2004, 71% were failed or challenged while only 29% were successful. 

In 2006, 65% were failed or challenged while only 35% were successful. 

were failed or challenged while only 32% were successful. 

In 2010, 63% were failed or challenged while only 37% were successful. 

In 2012, 61% were failed or challenged while only 39% were successful. 

Fig 1.1 IT/IS project performance trend consolidated for 15 years (1998-2012), [Ref: 1, 2, and 3]
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In another survey sponsored by Tata Consultancy Services (TCS) in 2007, Dynamic Markets surveyed 
800 IT managers from eight different countries and found that (IT Project Experience certainty, TCS,
2007)[4]:- 
  
62% of projects overrun on time.

49% of projects overrun on budget.

47% of projects suffer from higher than expected maintenance costs.

28% of organizations have experienced projects that do not fit requirements.

25% of organizations have seen business users reluctant to adopt new systems.

16% of organizations reported a negative effect of projects on existing systems.

13% of organizations say projects have not delivered expected ROI.

 
 
 

    
 
 
Fig 1.2 Projects over run on Time, Budget & 
 
 
In 2008 KPMG did a Global IT Project Management Survey [5]. More than 600 organizations in 22 
different countries participated – 
wide range of organizational representatives 
audit heads through to program and project managers. 
 
According to the survey about 70 % of all IT
50% of project managers have had at least one project failure in the last 12 months. The report also 
highlighted, higher the complexity, higher the chances of failing of the project. 
 
We see a common trend and relative consistency in the poor performance of IT projects across the
major surveys conducted in more than a decade around the globe.
 
An estimate indicates, roughly 6% of World’s total GDP amount to ICT (Information & 
Communication Technology). If a fair amount of ICT projects fail or stay challenged a huge amount 
of world’s GDP gets wasted, (see fig 1.3 & 1.4).
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In another survey sponsored by Tata Consultancy Services (TCS) in 2007, Dynamic Markets surveyed 
800 IT managers from eight different countries and found that (IT Project Experience certainty, TCS,

62% of projects overrun on time. 

49% of projects overrun on budget. 

47% of projects suffer from higher than expected maintenance costs. 

28% of organizations have experienced projects that do not fit requirements. 

n business users reluctant to adopt new systems. 

16% of organizations reported a negative effect of projects on existing systems. 

13% of organizations say projects have not delivered expected ROI. 

Fig 1.2 Projects over run on Time, Budget & Maintenance cost (2007) 
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 providing a solid base for the data to analyze. The survey included a 
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According to the survey about 70 % of all IT-related projects fail to meet their objectives. And almost 
ave had at least one project failure in the last 12 months. The report also 

highlighted, higher the complexity, higher the chances of failing of the project.  

We see a common trend and relative consistency in the poor performance of IT projects across the
major surveys conducted in more than a decade around the globe. 

An estimate indicates, roughly 6% of World’s total GDP amount to ICT (Information & 
Communication Technology). If a fair amount of ICT projects fail or stay challenged a huge amount 
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Fig 1.3 Percentage of world GDP Vs ICT
 
 
 

           
 
Fig 1.4 Percentage share of ICT on combined World GDP in Trillion Dollars.
 
 
 
 Roger Sessions estimates that the financial burden of IT project failures in the U.S. alone amounts to 
over $1 trillion. While on a global scale, that figure rises to an estimated and equally astonishing $6.2 
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2.2 Literature Review 

 
So, the question comes in mind why do a substantial amount of IT projects fail or have been 
challenged in the past and even today in 2014?
 
Although high levels of IT project failures have been widely recognized as the most pressing problem 
facing the IT profession, there is still no clear, accepted definition of IT project failure. Many 
organizations do not critically examine the causes of project failure and this prevents them from 
learning from their mistakes [7]. 
 
A leading analyst in the field of IT projects,
time. Business blames IT; IT blames the system integrator (SI), who then blames the software vendor. 
After all this blaming and shaming, everyone goes back to work on another project without examining 
the project management methods and processes that caused the failure. And, so, they fail again” [8].
 
There is no generally agreed account of the nature of failure. An answer is needed to the question, 
what situations, events, or outcomes, should count as c
[9] 
 
The fact that many IT projects fail or stay challenged have motivated researchers and practitioners to 
investigate the underlying problems. While practitioners conducted retrospectives
postmortems, performance reviews and lessons learned (Nelson, 2005), several researchers conducted 
studies to identify the causes of failure, identified critical success & failure factors which contributes 
to project success and failure, (Yeo, 2002) [10].
 

2.2.1 Criteria on which the Success of a project is based on

 

Let us first try to understand the criteria on which the Success of a project is based on.
 
To understand this, it is important to know on what factors do generally success of a project is based 
on. How do project managers gauge that a project is on the right track. Respondents to KPMG’s 2008 
survey based the success of a project on the successful conditioning of three factors 
and to specification [5]. As long as an IT project satisfies the
to be on successful track.  
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question comes in mind why do a substantial amount of IT projects fail or have been 
challenged in the past and even today in 2014? 

Although high levels of IT project failures have been widely recognized as the most pressing problem 
n, there is still no clear, accepted definition of IT project failure. Many 

organizations do not critically examine the causes of project failure and this prevents them from 
learning from their mistakes [7].  

A leading analyst in the field of IT projects, Michael Krigsman comments, “IT projects fail all the 
time. Business blames IT; IT blames the system integrator (SI), who then blames the software vendor. 
After all this blaming and shaming, everyone goes back to work on another project without examining 
he project management methods and processes that caused the failure. And, so, they fail again” [8].

There is no generally agreed account of the nature of failure. An answer is needed to the question, 
what situations, events, or outcomes, should count as characterizing an information systems failure? 

The fact that many IT projects fail or stay challenged have motivated researchers and practitioners to 
investigate the underlying problems. While practitioners conducted retrospectives

mortems, performance reviews and lessons learned (Nelson, 2005), several researchers conducted 
studies to identify the causes of failure, identified critical success & failure factors which contributes 
to project success and failure, (Yeo, 2002) [10]. 

teria on which the Success of a project is based on 

Let us first try to understand the criteria on which the Success of a project is based on.

To understand this, it is important to know on what factors do generally success of a project is based 
do project managers gauge that a project is on the right track. Respondents to KPMG’s 2008 

survey based the success of a project on the successful conditioning of three factors 
[5]. As long as an IT project satisfies these 3 parameters, a project would be said 

On Time On Budget To Specification

Defining Project Success - KPMG
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To Specification
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Fig 1.5 Defining Project success on three factors, Time, Budget & Specification, (KPMG, 2008) [5] 
 

2.2.2 Criteria on which failure of the project is based on 

 
Then comes the criteria on which the failure of a project is based on. What fails in a project that in 
turns pushes a project to a failure? What are those factors in a project that need strengthening or else 
chances of failing of that project would be high? A series of such factors have been identified by 
researchers over a long period of time and a lot of discussions have been done to overcome those 
factors; however it has not necessarily changed the statistical performance of IT projects.  
 
In 1987, Lysine and Scheim (almost 27 years ago) identified four major categories failing of which 
fails an Information System or after failing of which information system could be called a failure [11].  
 
Described shortly as below (see also [48]):-  
 
Correspondence Failure: When the systems design objectives are not met, the information system is 
considered a failure. It is generally believed that design goals and requirements can be specified 
clearly in advance, and that their achievements can be accurately measured. Performance measures, 
mainly based on cost-benefit analysis are employed for managerial control over the systems 
implementation. Correspondence failure, goal seeking in outlook, tends not to recognize, that users 
may not necessarily accept systems that meet design objectives and specifications. 
 
Process Failure: A process failure occurs when an Information Systems cannot be developed within 
an allocated budget and/or time schedule. There are two likely outcomes of process failure. Firstly, an 
outright failure occurs when no workable system can be produced. Secondly, a more common 
outcome is when an information system is developed with massive overspending in both cost and 
time, thus negating the global benefits of the system.  
 
Interaction Failure: The level of end-user usage of the information system is suggested as a surrogate 
in IS performance measurement. Some related measures of IS usage include user attitudes and user 
satisfaction, the amount of data transferred or the frequency of use. However, heavy usage does not 
necessarily mean high user satisfaction and improved task performance, and there is little empirical 
evidence supporting such a claim. Heavy systems usage might be a result of legal compulsion, 
persuasion, or that there are simply no other alternatives besides using the system. 
 
 
 
 
 
 
 
 
 
 
  
  
 
 
 
 
 
Fig 1.6 Information system failure model based on Lysine and Scheim four major categories 
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Expectation Failure: The notion of expectation failure views IS failure as the inability of a system to 
meet its stakeholders’ requirements, expectations or values. Failure, therefore, does not only involve 
the system’s inability to meet design (technical) specifications. Expectation failure is perceived as the 
difference between the actual and desired situation for the members of a particular stakeholder group. 
Unlike the other three notions, expectation failure is considered holistically in this case, as the views 
of different stakeholders are taken into account. 
 
Another model of information system failure was developed by Saur in the early 90’s (Saur, C, 1993) 
based on exchange relations [9]. According to Saur the development of an information system is an 
innovation process based on three components - the project organization, the information system and 
its supporters. Each of these components is arranged in triangular dependencies and is dependent upon 
each other, (fig 1.7). Failure or weakness in one will weak or fail the other.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1.7 Saur’s triangular dependencies based on project organization, project supporter and 
information system 

 
Saur explained the reasoning as follows, “Information systems are the product of a coalition of 
stakeholders, one of which takes the major part of developing, operating and maintaining the 
information system. This is the project organization. It is able to carry out its work because of the 
support it receives from other stakeholders. This support is given because these other stakeholders 
expect to find that the system will or does serve their interests. The coalition is thus united by its 
interests in the information system. The project organization performs its work in the interests of 
supporters in return for their support. Roughly speaking when this exchange is no longer viable, the 
system fails”, [9]. The triangle however according to Saur is not closed but is dependent on 6 other 
dimensions which Saur calls contextual factors - Cognitive limits, Technical Process, Environment, 
Politics, Structure and History.  

 
(Ibrahim et al, 2013), did a retrospective based on a huge amount of documented data on completed IT 
projects and  classified failure/problems into five categories;  factors relating to - the project, the 
project manager, team members, organization and the environment [12].  
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Further they consolidated the most cited critical failure factors on IT 
 

1. Poor Management Support
2. Poor Consultant Effectiveness
3. Poor Project Management Effectiveness 
4. Lack of user involvement
 

And finally all the four categories were further ‘group categorized’ either under People or process. 
 
 

People 

Poor Management Support 
Poor Consultant Effectiveness
Lack of user involvement 

 
Table 1.1 Critical failure factors categorized under people and process (Ibrahim et al, 2007)
 
 
In 2007, the global consulting firm IBM came up with five areas which can influence the outcome of a 
project as a success or a failure. All areas with due weight on their level of influence on the project 
performance were identified as Project management (54%), Business (21%)
(8%) and Technical (3%) [13]. 
 
Project management - Activities defining and controlling the IT project.
 
Business - Aspects of the project dealing with project funding, internal rate of return and business data.
 
People - The team that carries out the IT project.  
 
Method - The dimension involving approaches, procedures and tools. 
 
Technical - Aspects of the project regarding hardware and software, testing and interfaces between 
components.  
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projects in four categories:- 
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Fig 1.8 IBM’s five identified areas on which success/failure of IT projects are based on [13] 

During 1999-2006, University of Virginia conducted a Meta retrospective of 99 IT projects over a 
period of 6 years in 74 organizations including 504 participants [14]. The projects studied have ranged 
from relatively small built in application (several hundred thousand dollars) to very large (multi-
billion dollars) mission critical applications. After the completion of the retrospective on the entire 
projects as a collection of a whole, the collection provides an opportunity to understand IT project 
practices at a macro level (i.e., a “meta-retrospective”) and generate findings that can be generalized 
across a wide spectrum of applications and organizations.  
 
 (Nelson, 2006) [14], taking this project data in 2006, focused on the lessons learned portion of each 
retrospective, regardless of whether or not the project was ultimately considered a success.  
 
The first major finding was that the vast majority of the classic mistakes were categorized as either as 
process mistakes (45%) or people mistakes (43%); the remaining 12% were categorized as either 
product mistakes (8%) or technology mistakes (4%), (see table 1.2). 
 
 
 

Classic Mistakes (descending order of 

occurrence) 
 

Category 
 

No. of 
Projects 

% of 
Projects 

1. Poor estimation and/or scheduling Process 51 54% 
2. Ineffective stakeholder management People 48 51% 
3. Insufficient risk management Process 45 47% 
4. Insufficient planning Process 37 39% 
5. Shortchanged quality assurance Process 35 37% 
6. Weak personnel and/or team issues People 35 37% 
7. Insufficient project sponsorship People 34 36% 
8. Poor requirements determination Process 29 31% 
9. Inattention to politics People 28 29% 
10. Lack of user involvement People 28 29% 
11. Unrealistic expectations People 26 27% 
12. Undermined motivation People 25 26% 
13. Contractor failure Process 23 24% 
14. Scope creep Product 22 23% 
15. Wishful thinking People 18 19% 
16. Research-oriented development Product 17 18% 
17. Insufficient management controls Process 16 17% 
18. Friction between developers & customers People 15 16% 
19. Wasted time in the fuzzy front end Process 14 15% 
20. Code-like-hell programming Process 13 14% 
21. Heroics People 13 14% 
22. Adding people to a late project People 9 9% 
23. Silver-bullet syndrome Technology 9 9% 
24. Abandonment of planning under pressure Process 8 8% 
25. Inadequate design Process 8 8% 
26. Insufficient resources Process 8 8% 
27. Lack of automated source-code control Technology 8 8% 
28. Overestimated savings from new tools or 
methods 

Technology 8 8% 



 

29. Planning to catch up later
30. Requirements gold-plating
31. Push-me, pull-me negotiation
32. Switching tools in the middle of a project
33. Developer gold-plating 
34. Premature or overly frequent convergence
35. Noisy, crowded offices 
36. Uncontrolled problem employees

 
Table 1.2 List of Classical Mistakes from higher to lower order of frequency, (Ref: Nelson, 2006, MIS 
Quarterly Executive) [14] 

 

     
 
 
Fig 1.9 Classical mistakes categorized under process, people, product & technology

 

2.2.3 Reflection on background literature review

 
These researches finding as presented in the literature identifies several causes leading to IT project 
failures: - processes, people, tools, methodologies, technology, product, management support, lack of 
user involvement and to some degree a few other r
 
While different researchers gives different weight to different causes identified almost everyone to a 
sizeable extent blame it on people& processes.
 
Taking the Process approach first, as we know process on an IT project could be both management 
and technical as well as integrated (a combination of both). IBM blames almost 54 % project failure 
on poor project management practices and just 8% on technica
identifies 43 % classical mistakes in processes (regardless of they are management or technical but 
mostly technical such as poor estimation, fuzzy front ends, inadequate design, etc ). Nelson’s 
classifications also show that none of the technical mistakes were among the top 10 mistakes and just 
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Reflection on background literature review 

These researches finding as presented in the literature identifies several causes leading to IT project 
processes, people, tools, methodologies, technology, product, management support, lack of 

user involvement and to some degree a few other related components in projects as well. 

While different researchers gives different weight to different causes identified almost everyone to a 
sizeable extent blame it on people& processes. 

Taking the Process approach first, as we know process on an IT project could be both management 
and technical as well as integrated (a combination of both). IBM blames almost 54 % project failure 
on poor project management practices and just 8% on technical methodologies, while Nelson 
identifies 43 % classical mistakes in processes (regardless of they are management or technical but 
mostly technical such as poor estimation, fuzzy front ends, inadequate design, etc ). Nelson’s 

none of the technical mistakes were among the top 10 mistakes and just 
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4% of the project success depends on technical know-how, which means technology is hardly a reason 
for a project to fail.   
 
Lysine and Scheim listed process failure as one of four major categories, failing of which fails an 
information system. If the project failed on schedule or budget Lysine and Scheim blamed it directly 
on processes. Another interesting component in Lysine and Scheim is expectation failure as according 
to Lysine and Scheim Information system can still be considered failure if system doesn’t match the 
expectations of its sponsors and stake holders. 
 
Saur’s triangular model for failure of an Information system has technical process as one of six major 
dimensions and weakening of this will fail the information system. Ibrahim et al, group categorized all 
critical failure factors either under people or processes. 
 
Processes as such are evidently one of the many reasons of IT project failures. It is also evident from 
the literature that any improvement on processes perspective can increase the chances of success of an 
IT project. As global consulting firm KPMG says, any IT project on time, budget and to specification 
could be called a successful project. But these three parameters of success eventually depends heavily 
on many other different factors and one such factor is process which can directly or indirectly affect 
the performance of an IT project to a large extent.  
 
As Cockburn says, “Over and over, we are presented with the following “iron triangle” about 
managing projects” [15]: 
 

 
 

Fig 1.10 Iron triangle about managing projects 

 
However there is also a fourth, currently underrated dimension: Process. 
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Fig 1.11 Iron triangle about managing projects with process as one of the components  

 
Process is indeed important. While a good process cannot assure delivery and a good team can deliver 
despite an unwieldy process; a poor process can get in the way quite neatly [15]. 
 
Then next big reasons of project failures are people themselves, called project stakeholders.  As final 
responsibility of delivering a product or service ultimately lie among the project stakeholders. Be it the 
higher management who has failed to provide the necessary inclination, support and guidance that the 
project demands or the IT professionals themselves who have not taken the responsibility of 
considering themselves as major stake holders in the project or the end users and customers who have 
failed to identify and convey their requirements properly. 
 
Now that we have identified processes as one of the reasons of IT project failures; the next question is 

how much of these processes fall under the purview of Information Systems life cycle processes and 
methodologies? Through the existing literature review until now, it is evident that the processes are 
one of the major reasons of IT project failures but what is not very evident is; how much is the weight 
of IS process and methodologies under these processes. To answer this question we did a little bit 
more research into the background and found that IS processes and methodologies are to very large 
extent embedded in the IT project management practices and this particular inclusion differentiate IT 
projects from traditional and conventional projects in other discipline. 
 
For example on a large IT project such as, ‘a new development with object oriented technologies such 
as Java’,  involving more than a hundred staff size an organization might want to choose a project 
management technique as defined by Project Management Institute (PMI) PMBOK guide and 
combine it with Object Oriented Software Process (OOSP). While on a smaller IT project involving 
less than 10 staff size organization might just want to use a combination of Agile methodologies such 
as a combination of XP and SCRUM, where XP would be an agile development methodology and 
SCRUM would be the management technique to manage that agile project.  
 
And as such the project methodology applied on IT projects could be a combination of both 
management and technical processes depending upon many factors such as project category, staff size, 
problem size, scope, priorities as well as project sponsor’s preferences. This inclusion or integration of 
some kind of IS processes and methodologies to a higher or smaller degree into IT project 
management’s methodology make IT projects different from traditional projects such as in engineering 
or manufacturing [see also16].  
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To understand how IS processes and methodologies influences the success and failure of IT projects 
and to what extent, we have to find out how IS process and methodologies are integrated within IT 
project management methodology, which is discussed in the next section.  
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3. Importance of IS processes and methodologies in IT projects 
 
 
By Information Systems processes and methodologies we mean processes and methodologies applied 
during the entire System Life Cycle and just not limited to one phase or cycle of system life cycle such 
as – build.  
 
Before we delve into our first question let us first shortly define an IT Project and how it is different 
from other traditional projects.  
 
An IT project is any information technology project that has an assigned start and end date, often with 
specific milestones and goals to be met during the development cycle. These are temporary, short-term 
efforts to create a unique product, service or environment such as removing old servers, developing a 
custom ecommerce site, creating new desktop images or merging databases [17]. 
 
IT projects are different from other projects in a sense that IT projects are not physical or tangible like 
projects in other counterpart industries like manufacturing, engineering or construction. IT projects are 
more logic driven and working products and services are not foreseeable until almost the end of the 
project. The byproducts of IT projects are often - information systems [see also 17].  
 
Like any kind of traditional projects, IT projects have Project Life Cycle (PLC), which is a collection 
of logical stages or phases that maps the life of a project from its beginning to its end in order to 
define, build, and deliver the product of a project- that is, the information system. Each such phase 
provides one or more deliverables.  
 
In the field of Information Technology, a “project life cycle” often contains, a “product life cycle” and 
the most commonly used “Product Life Cycle” in Information Technology is System Development 
Life Cycle (SDLC), also known as Software Development Life Cycle.  
 
Like any other traditional project, IT projects also have to follow some kind of methodology called IT 
project Management methodology, which in general is often integrated because of the nature of the 
complexity of the IT projects. An integrated methodology is a combination of traditional project 
management, IT project management and SDLC. The following diagram by Marchewka [16], best 
explains it:-  
 
 
 



 

    

  
 
Fig 1.12 IT Project Management Methodology with SDLC at the center [Ref: 16]

 
Clearly evident from the figure (1.12), that at the center of any IT Project Management methodology 
exist System Development Life Cycle (SDLC), which is a process of creating or altering or 
maintaining a software system in its entire life span. 
 
SDLC as often confused is not limited just to software development used under the development phase 
but actually a System Life Cycle and also includes other aspects and phases of an information system 
life cycle including planning, requirements, designing, build, t
maintenance & support. Though there is no common consensus on the phases of SDLC, the following 
figure explains typical SDLC phases in one of its simplest form.
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but actually a System Life Cycle and also includes other aspects and phases of an information system 
life cycle including planning, requirements, designing, build, test, deployment, operations, 
maintenance & support. Though there is no common consensus on the phases of SDLC, the following 
figure explains typical SDLC phases in one of its simplest form. 

P a g e  | 24 

 

 

Clearly evident from the figure (1.12), that at the center of any IT Project Management methodology 
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Fig 1.13 SDLC Phases 

 
Worth to mention that each of these phases of SDLC uses different methodologies for execution and 
completion and there exist an array of competing methodologies for each of these particular phases.  
 
For example when building the design of an information system any of the many methodological 
approaches such as Data flow design (top up or bottom down methodology), entity relationship model, 
structured system & design, Jackson system development or object oriented methodologies can be 
used. And as such an SDLC methodology for application development would be different from an 
SDLC methodology for application design. 
 
In the integrated IT project management methodology, choosing a set of SDLC methodologies is a 
task responsible under execution phase of IT project management. In fact as illustrated in the Figure 
1.14, SDLC is really part of the IT Project Life Cycle because many of the activities for developing 
the information system occur during the IT project execution phase.  
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Fig 1.14 Phases of SDLC within IT Project Life Cycle (Ref: ITPM, Marchewka [16]) 

This integration of project management and system development activities is one such important 

component that inherently distinguishes IT projects from other types of traditional projects.  

 

So any shortcomings in SDLC methodologies will not only reflect weakness under IS processes and 
methodologies but also indirectly on the overall performance of the project management methodology. 
This means failure in project management sometimes can also be attributed because of the failure in 
SDLC methodologies.  
 
[18] Advices, choosing the right SDLC methodologies for your project are as important to the success 
of the project as the implementation of any project management best practices. Choose the wrong 
software methodology and you will add time to the development cycle. Adding extra time to the 
development cycle will increase your budget and very likely prevent you from delivering the project 
on time. Choosing the wrong methodology can also hamper your effective management of the project 
and may also interfere with the delivery of some of the project’s goals and objectives. Software 
development methodologies are another tool in the development shop’s tool inventory, much like your 
project management best practices are tools in your project manager’s tool kit.  
 
Dorsey [19] says, “Many systems are built with little thought to processes. The team gets together and 
starts performing activities. As soon as enough information is gathered, coding begins. This lack of 
attention to process can kill a system. It is easy to see the result of a lack of attention to process after a 
system fails. Usually major portions of the user requirements are ignored. Large amounts of code need 
to be rewritten, since it does not meet user requirements the first time around. If completed, the system 
is put into place with inadequate testing. Without a well thought out process, there is little chance that 
a systems project will be completed. If the project does succeed, it only does so with substantial 
rewrites and cost overruns. “ 
 
It is not difficult to see that researchers again and again voice the importance of IS processes and 
methodologies on successful delivery of IT projects. It is also now very evident that the weight of IS 
process and methodologies on the overall processes applied on IT projects is also heavier.  
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4. The research questions 
 
Evidently we see IS processes and methodologies to a very substantial extent are important in shaping 
the success of an IT project and robust IS processes can indeed help ensure increase the overall 
success rate of IT projects. 
 
 But here we have a question and that is;  
 
“When we have so many tried, tested as well as standardized processes, methodologies and models 
available as of today then processes and methodologies shouldn’t be one of the reasons for the 
underperformance of IT projects?” 
 
But they do as we have seen in the discussion to the back ground. So there must be something 
challenging and difficult to perform on the process perspective and if so what are those challenges? 
 
In fact having a lot of these processes and methodologies could itself be a problem. There is hardly a 
methodology in whose favor people have not spoken and at the same time there is hardly a 
methodology against which people have not spoken. There is hardly a methodology if applied has not 
given successful results and at the same time there is hardly a methodology if applied has not failed IT 
projects. This paints all methodologies in same uniform color, which creates difficulty in rightly 
identifying a process or methodology.  Which one to select, how to select, in what situation to select? 
How to identify the best or the optimum one? 
 
Having so many competing methodologies available as of today that Cockburn, the founder of Crystal 
methodology asks, “Do we need yet another software development methodology, or can we expect a 
convergence and reduction at some point in time? And if no Convergence, how can project teams deal 
with the growing number of methodologies”?  He further adds that this leaves the industry in a state of 
division and begs for an answer as to how to deal with the consequences of those answers [39].  
 
This particular investigative thought is the reason behind our two research question (R1) & (R2) on 
this project; 
 
(R1) - What are the challenges in IT projects with respect to IS processes and methodologies? 

 
And if the challenges are many then  
 
(R2) – If identification and selection of process and methodologies is a major challenge within IT 

projects?  
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5. Research Methodology 

 
The most common forms of research methods used within Information systems discipline are literature 
reviews, surveys, case studies and experiments. For the purpose of the research in this thesis we have 
used a combination of literature reviews and survey research shortly described and explained as 
follows:- 
 
a) Literature Review: The purpose of any research is to contribute in some way our own 

understanding of the world. This cannot be done if the research findings are not shared [20]. 
Literature reviews are the best ways to incorporate those shared research into our own research. 
Literature review helps in identifying others research, opinions and point of views on the topics 
which are closely related to our own research being studied and reported.  
 

A series of research work spread over a long period of time (the last two decades) related with IS 
processes and methodologies have been read. A few of them are finally selected which addresses the 
problem in close proximity with respect to challenges within IS process and methodologies. Literature 
review is discussed and presented in chapter 6.  
 
a) Survey research:  Survey is another efficient and relatively low cost research methodology which 

provides actual data on many variables of research for measurement purposes [22]. Research 
involves collection of information, from an identified sample space of individuals through their 
responses to questions. The main way of collecting information is by asking people structured and 
predefined questions. Their answers, which might refer to themselves or some other unit of 
analysis, constitute the data to be analyzed [22 & 23]. 

 
For the survey research we indentified 14 individuals in 11 IT organizations in 6 different countries. 
Since the nature of research was based on finding the challenges within IT projects with respect to IS 
process and methodologies, we tried to find individuals with more than 10 years of experience, 
thinking that during a large span of their experience, people would have had the opportunity to work 
on different projects, (both in size and type of projects) and would have build a good knowledge base 
to answer the questions related to the impact of IS process and methodologies on success and failure 
of IT projects. Working on different projects individual would have come across which particular 
methodology if chosen would help the successful delivery of IT projects and which will not. Sample 
size was kept low at 14 as sample was not random but very selective with more than 10+ years of 
experience. Average experience of the sample size was more 12 years in the IT industry.  
 
Each individual was sent a background to the context of the thesis work as well as the interview 
survey questionnaires. Since the nature of the survey was interview based we asked both multiple 
choice questions and descriptive. Each individual was also called and explained the nature of the 
research and if they had any questions was clarified through phone calls. 
 
The detail analysis of the interview survey is presented in the chapter 7. 
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6. Literature Review 
 
Concentrating on the first research question (R1), we found that many research indicates 
inappropriate development methodologies (Erja Mustonen-Ollila, 1998) [24], (Cockburn, Alistair, 
2000) [25], (Ahmar, Ayman, 2010) [26], (D. Vavpotic & O. Vasilecas, 2011) [27], (Ambler, Scott, 
2012) [28]; inefficient process implementation (Vincenzo  &  Conradi 1997) [29],(Borjesson et al, 
2004) [30],(Boehm  & Turner, 2005)[31],( Michael & Richardson,2008) [32],(Claude et al, 2008) 
[33]; poor process awareness, (Fitzgerald, Brian, 1996) [34], (Thomas, Dave, 2006) [35], (Cockburn, 
Alistair, 2003)[15] and lack of higher management support as well as lack of desire among project 
stakeholders to adhere to the processes. 
 
 “Ask any software developer and they will tell you if they feel they are working in a good software 

culture, and most who answer “no” will say that they would like to be. However, ask most developers 

how they feel about their company’s software process and they will complain bitterly”, (Thomas, 

Dave, 2006) [35]. 
 
 A major portion on researches on the problems on methodology are also about comparing different 
methodologies and finding evidences on why one particular methodology is better over another, for 
example, structured Vs unstructured (Charles S. Osborn, 1995) [36], Formalized Vs Un formalized 
(Fitzgerald, Brian, 1996) [34], structured Vs. Object oriented (Mohammad, A. Rob, 2004) [37], Agile 
Vs traditional (Boehm, B.R., & Turner, R., 2003) [38] etc. The list of such researches is long and 
exhaustive and barely ending.  This tussle between methodologies have given room for the 
practitioners and researchers to find new and ever growing number of new methodologies which is 
creating a huge challenge in the identification and selection of methodologies on a given project.  
 
Having so many competing methodologies available as of today that Cockburn, the founder of Crystal 
methodology asks, “Do we need yet another software development methodology, or can we expect a 
convergence and reduction at some point in time? And if no Convergence, how can project teams deal 
with the growing number of methodologies”?  He further adds that this leaves the industry in a state of 
division and begs for an answer as to how to deal with the consequences of those answers [39].  
 
Good or bad, effective or ineffective, formalized or non-formalized, heavy or agile, methodologies do 
get finally applied on the projects. Irrespective of the fact that the processes applied were extremely 
selective and optimum as per the project demanded, the projects can still suffer if the implementation 
of those processes is poor or ineffective. Just like owning a car doesn’t guarantee someone reaching 
from one place to another unless and until that someone knows how to drive it. Besides, reaching to 
another place safely will also depend on the quality of driving skills and knowledge of the traffic rules. 
Accordingly having processes and methodologies are not enough until organizations have the 
knowledge and competency to implement and follow them. 
 
 Large projects live or die by how well they implement process. It is nearly impossible to complete a 
large complicated IT project on time and within budget without effective enforced process. Process 
guarantees consistency and timeliness in every phase of the software development lifecycle. People 
have been fighting process since the beginning. It can be complicated, burdensome, and time 
consuming. Nevertheless, when implemented correctly it will create happy customers and save major 
$$$ in the long run as well as put out a product on schedule and within budget [40]. 
 
During 1980’s when a lot of US defense projects failed, ran over budget or delivered at much later 
time than planned, US Air Force funded a study at SEI at Carnegie Mellon University.  Watts 
Humphrey, who was responsible for the project at SEI, came up with Capability Maturity Model in the 
1989 book managing the Software Process. CMM and its later versions became a de facto standard 
and tool for assessing the ability of government contractors in awarding government projects in US.  
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Later CMM’s model application in Software development started proving problematic as applying 
multiple models that are not integrated within and across an organization turned out to be costly in 
training, appraisals and improvement activities.  
 
The Capability Maturity Model Integration (CMMI) project later was formed to sort out the problem 
of using multiple models for software development processes. Its subsequent versions became one of 
the most widely used standards in measuring the capability of a company on its success of delivering 
IT projects across the globe. 
 
However it’s not an individual who can be assessed on CMMI levels but an organization itself. And 
there exist plenty of examples where organizations have been assessed on high levels of process 
maturity on CMMI but have failed to deliver successful IT projects again and again.  
 

In a recent example of failure of an IT project was “Railhead” in 2008, funded by Dept. of Homeland 
Security, Govt. of U.S. and contracted to Boeing. Code named Railhead was an up gradation of an 
existing anti-terror tracking system by Boeing. The project ran into serious architectural and quality 
flaws. System failed to perform basic Boolean functions (AND, OR, etc) and reports of serious 
performance concerns surfaced. Boeing by 2008 was certified at CMMI – Level 5, the highest level of 
CMMI. 
 
The Subcommittee chairman on the railhead project Brad Miller, said, ““The end result is a … new 

system that, if actually deployed, will leave our country more vulnerable than the existing yet flawed 

system in operation today” [41]. 
 

Another example of recent IT project failure was the implementation of a new SAP based payroll 
system at Australia’s Queensland’s department of health in 2013. The project was contracted to the 
well known IT consulting giant IBM and was estimated to cost just $6 million dollars. However the 
project never got completed and will cost the government additional $ 1.2 billion to incur the losses 
arising from the delayed and eventually scraped project. The state department of health at Queensland 
was so dissatisfied by the project performance that they did not only sue but also banned IBM from 
any future project bidding in the state of Queensland. IBM had won this contract in 2005 and by that 
time IBM Australia was already assessed at CMMI-level 5 in 2003, [41 & 42]. 
 
 There is something to be said; when a company like Boeing being appraised at the highest level of 
CMMI process standards fails to deliver a system which can actually be practically put into practice.  
Or IBM who itself had been one of the partners in the development of the CMMI framework fails to 
deliver a project on time and with adequate requirements. While primarily it’s the organizations 
themselves who should be blamed but a lot of blames also goes to those framework on which 
organizations are well assessed to deliver successful IT projects but fail to do so.  
 
Finally the responsibility of following approved and applied processes on a project lies on the 
shoulders of the project workers which are also considered project stake holders in all sense. However 
several researches have indicated varying level of process awareness among project stake holders.  
 
Research has shown that people don’t know about the processes or even if they know they follow 
some parts of it or they don’t follow them at all. Because of a particular IS method not being 
appropriate for a project or developers not having complete knowledge about the particular method 
being followed it has often been seen that developers follow a mix up of several methodologies or they 
do not follow them at all. Those systems developers who do use methodologies report that they tend to 
use parts of methodologies (often, parts taken from a variety of different methodologies) rather than 
following all the steps required by a particular methodology (Fitzgerald, 1996) [43]. 
 
The process community is very concerned about the gap between process and programmer and they 
are working to find ways to improve the situation. Many process champions have tried everything they 
can to publish processes on the web, wikis and other friendlier formats which may appeal to 
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developers. Recently, organizations have even been situating process people with development teams 
to try to document the processes actually used by the development teams. However, their efforts are 
seldom supported by development organizations, which see all process as evil overhead [35]. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

7. Analysis of Survey research
 
Identified individuals were presented with 16 questions out of which 13 were multiple choice based 
and 3 were descriptive to capture as much information as possible
section for comments was allowed, if they had any. The characteris
appendix A.2 
  
The analysis of the result of the survey research is
 
1. 64% said they have had experience of working o

 
 

         
 
Fig 1.15 Percentage of people who had experience of working on failed IT project as per research 
survey 
 
2. The entire sample population

which were challenged 
 

 

Fig 1.16 Percentage of people who had experience of working on challenged IT projects

Have worked on 

Have worked on 

Analysis of Survey research 

Identified individuals were presented with 16 questions out of which 13 were multiple choice based 
descriptive to capture as much information as possible, (see appendix A.1)

section for comments was allowed, if they had any. The characteristic of the sample can be found in 

The analysis of the result of the survey research is based on 14 participants as follows:

64% said they have had experience of working on failed projects (see fig 1. 15

Percentage of people who had experience of working on failed IT project as per research 

population (100%) agreed that they have had worked on one or more IT projects 

Percentage of people who had experience of working on challenged IT projects

Yes

64%

No

36%

Have worked on failed IT projects?
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100%
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0%

Have worked on challenged IT projects ?
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Identified individuals were presented with 16 questions out of which 13 were multiple choice based 
, (see appendix A.1). A Separate 

tic of the sample can be found in 

as follows:- 

n failed projects (see fig 1. 15) 

 

Percentage of people who had experience of working on failed IT project as per research 

worked on one or more IT projects 

 

Percentage of people who had experience of working on challenged IT projects 
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No
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3. 78% rated “Processes” high on the importance level of success of 
 
 

   
 

Fig 1.17 People rating importance of “processes” on IT projects
 

4)  71% respondents rated the importance of “IS processes and methodol
and failure of IT projects 

 
 

         
 
Fig 1.18 People rating importance of “IS process and methodologies” on IT projects
 
 

5. When asked about the challenges in IT projects with respect to IS processes and 
methodologies: 
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78% rated “Processes” high on the importance level of success of IT projects.
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4)  71% respondents rated the importance of “IS processes and methodologies” as high in the success 
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IT projects. 

 

ogies” as high in the success 

 

People rating importance of “IS process and methodologies” on IT projects 

When asked about the challenges in IT projects with respect to IS processes and 
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57% said, “Poor process implementation” is a problem
28% said, “Less process awareness” within project is a problem
50% said, “People don’t adhere to the processes”
35% said, “Lack of higher management” to p
 

  
 
Fig 1.19 Process Challenges with IT Projects
 

6. When asked how much is the initial “identification and selection” of right IS processes and 
methodologies important in the success of an IT project from process perspective; 
it high, (see fig 1.20) 

 

       
 
Fig 1.20 Importance of “identification and selection” of right IS processes and methodologies
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fig 1.19) 

 

When asked how much is the initial “identification and selection” of right IS processes and 
methodologies important in the success of an IT project from process perspective;  85% rated 

 

Importance of “identification and selection” of right IS processes and methodologies 
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nd methodologies on different IT projects;  
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 78% responded to different IS process and methodologies on different projects
22% responded to single methodology 
 
 
 

          
 

Fig 1.21 Survey response on single or different methodologies on different IT projects
 

 
8. When asked if different methodologies on different projects then which in their opinion is 

better; a) standard or in-house processes and methodologies or b) standard or in
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100% respondents agreed on process/method tailoring as per project demands
 

               
 

Fig 1.22 Respondents response to Standard/in
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78% responded to different IS process and methodologies on different projects
22% responded to single methodology on all IT projects (see fig 1.21) 
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78% responded to different IS process and methodologies on different projects 

 

Survey response on single or different methodologies on different IT projects 

When asked if different methodologies on different projects then which in their opinion is 
house processes and methodologies or b) standard or in-house but also 

100% respondents agreed on process/method tailoring as per project demands 
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9. When asked who in their organization defines the initial processes and methodologies 
approach on IT projects; 

 
35% said, mutual consensus with project workers
65% said, organizations already have pre defined process and methodologies

 

    
 
Fig 1.23 who selects processes and methodologies on IT projects
 

10. When asked if they have ever worked on a project on which they thought it would have been 
much better if IS processes/methodologies were tailored or customized according to the 
project demands. 
 
100% respondents agreed to yes
 
 

          
 

Fig 1.24 Response to tailored processes on IT projects
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When asked who in their organization defines the initial processes and methodologies 

65% said, organizations already have pre defined process and methodologies 

 

When asked if they have ever worked on a project on which they thought it would have been 
much better if IS processes/methodologies were tailored or customized according to the 
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Series2
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11. When asked which process approach their organization follows among (standard commercial, 
In house, standard but tailored as per the project demands, in house
project demand or a mix of all above
 
72% said, “Standard but tailored”
7% said, “In-house but tailored”
45% said, “Mix of all” 
 
 

               
 
Fig 1.25 what process approach organizations follow?
 
 

12. On process adherence when asked if respondents 
where people working on the project have been following a mix of several IS methodologies 
rather than following all the steps required by a (one) particular methodo
 
57% said yes 
43% said No 

 
 

                
 
Fig 1.26 Process adherence within IT projects
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When asked which process approach their organization follows among (standard commercial, 
but tailored as per the 

 

have ever noticed or encountered a situation 
where people working on the project have been following a mix of several IS methodologies 

logy 
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13. When asked if in future they would like to have convergence of different IS methodologies 
into one or ever growing number of different methodologies
 
42% said, Convergence 
58% said, growing number of methodologies
 
 

        
 

 
Fig 1.27 Convergence or growing number of methodologies
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When asked if in future they would like to have convergence of different IS methodologies 
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8. Discussion 
 
Coming back to our first research question, (R1) - What are the challenges in IT projects with respect 

to IS processes and methodologies? 

 

Based on the combined literature review and survey research, we found that there are following major 
problems in IT projects with respect to IS process and methodologies: 

a) Identification and Selection of processes and methodologies 
b) Inappropriate Processes and Methodologies  
c) Process and methodologies not customized/tailored 
d) Process Implementation 
e) Lack of Process Awareness 
f) Lack of Process Adherence 
g) Lack of higher management support with respect to processes 

 

(a), (b), & (c) could be combined together under “identification and selection”, as inappropriate 
processes and methodologies mean that the right processes and methodologies were not identified 
correctly. The reason for wrong identification could also mean that choices might have been limited as 
no process or methodology was found optimum as per the project demanded. And if this was the case 
then no effort was taken to tailor the process or method as per the project requirements. 

(e), (f) & (g) could all be combined together under “Process Awareness”, as lack of process adherence 
and lack of higher management support means that people are not aware of the advantages of 
following processes and methodologies both at the junior and higher management levels. 

So, all the challenges within IT projects with respect to IS processes and methodologies could be 
grouped under following main categories: 

 

Identification and Selection Process Implementation Process Awareness 
 
Identification and selection 
 
Inappropriate process and 
methodologies 
 
Process and methodologies 
not customized/tailored 
 
 

 
Process implementation 

 
Process awareness 
 
Lack of process adherence  
 
Lack of higher management 
support 
 

 

Table 1.3 Challenges in IS process and methodologies 

 

This also brings us back to our second research question; (R2) – If identification and selection of 

process and methodologies is a major challenge within IT projects? 

 



P a g e  | 40 

 

If we go back to the interview survey questionnaire (no. 5) in which respondents were questioned to 
identify IS processes and methodologies based challenges; 
 
28% had responded, “Identification and selection”, 
While 42% responded, “Process identified but not optimum for the project”,  
And 50% said, “People don’t adhere to the processes”, (see fig 1.19) 
 
If 42% say, processes were not optimum then there is a very high chance that these group of people 
will not adhere to the processes as they don’t feel the rationality behind following those processes. 
 
 If a section of project workers have already decided that the processes selected will not solve the 
purpose of the project or will solve only to a limited degree; then based on the concept of rationality 
that group might not like to adhere with the processes even if that group of people is well informed 
about the processes.  
 
Based on the table 1.4, now we can build a triangular model of the process failure based on three 
components just like Saur’s model of information system failure [9], but with different components - 
process selection, process implementation and process awareness. 
 
 

 
 
    

 

 

 

 

 

 

 

                                               

 

 

 

      

 
Fig 1.28 Process failure model  
 

 
We have chosen to put process selection at the base of the triangle thinking process awareness and 
process implementation will only follow once we have identified the right processes and 
methodologies. If we have identified a wrong processes and methodologies then both process 
awareness and process implementation will fall apart and will solve no purpose but rather help 
actually in the failure of the IT project.   
 

We conclude that identification and selection is a major challenge within IT project with respect to IS 
process and methodologies. But why does this challenge exists? The remainder part of the discussion, 
discusses the challenges within Identification and selection of IS processes and methodologies. 
 
Selecting a right process or a methodology on a given IT project is a daunting task. With an array of 
processes and methodologies available it is often difficult to choose the right one. And as such with 
scores of processes available, choosing the right one or the one which fits and qualifies the entire 
project’s demand is often difficult.  
 

Process Selection 

Process Implementation 
Process awareness 
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If we ask this question as; which single IT process or methodology caters to the demand of all kind of 
IT projects, then the answer would be none. This is a single process to many projects mapping. As 
each IT/IS project is different from one other, a single process or methodology cannot be applied to all 
kind of IT projects.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
    
Fig 1.29 Mapping of a single process to different IT Project types 
 
 
In our survey research when we asked respondents; which in their opinion is better - one methodology 
on all IT projects or different methodologies on different IT projects, 78% agreed to “different 
methodologies on different IT projects”.  
 
However this is often not the case and research findings have indicated that out of easiness and 
consistency, single type of methodology is often being applied to different kind of projects. 
 
Senior management might want two projects to follow the same method to make it easier to manage, 
measure, and compare their entire portfolio of projects. IT support groups, such as enterprise 
architecture and enterprise administration, want to work with project teams in a consistent manner 
using a consistent set of artifacts. Similarly project stakeholders who are involved with several IT 
projects will want to follow a consistent approach with each team. Your human resources department 
doesn’t have the budget to train and educate people in every single IT method and technique. It is clear 
that there is significant pressure to follow a single method within your organization [28]. 
 
But even if higher management chooses different processes for different project types as shown in 
following figure, how easy or difficult would it be? 
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Fig 1.30 Mapping of one process to one project type 
 
 
Selecting a single process on each different project type is also not an easy task as there are several 
competing processes and methodologies within each category type.  
 
Ambler lists 8 methodologies for just, if we have to integrate two existing systems together. For 
integrating two existing systems together following methods are proposed by Ambler [see 28]:- 
 
AMDD – Agile Model Driven Development 
 
Data-driven approach – A data driven process approach 
 
DSDM – Dynamic Systems Development Method 
 
EUP – Enterprise Unified Process 
 
DAD – Disciplined Agile Delivery 
 
ISO/IEC 12207 – System and Software Engineering – Life Cycle Process 
 
TSP/PSP – Team Software Process 
 
XP – Xtreme Programming 
 
So if we have to integrate two systems together which one from the above to choose from? 
 
Conboy says, “It is meaningless to compare two processes. It is just like comparing apples and oranges 
with each other. They are two different things and both are good in their own ways. It is just that who 
likes apples and who likes oranges. It’s a matter of personal taste”, [42]. 
 

Then comes a more dwindling question, if there exists a process that could be sufficient for one single 
IT project then the answer will also be debatable, as a single project could have different phases and 
modules within, with varying degree of demands and as such, a single process might not be sufficient 
and suitable to be applied to all of its modules and phases during the span of its entire project lifecycle. 
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For example a design methodology cannot be applied in the development phase. That’s why we often 
have an array of processes applied on single IT project, (fig 1.31). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1.31 Mapping of multiple processes to single project 
 
 
This difficulty in selecting processes and methodologies has never been as difficult in time as of today.   
 
Cockburn says, “On one side, some people conclude that no one methodology can fit all needs, and 
work has been done to list the factors determining the appropriate methodology for a project (Glass 
1995, Vessey 1998, Hohmann 1997). On the other side, many people are uncomfortable with that idea. 
Executives still request to have one common process built for all their software development efforts. 
The earliest versions of the "Unified Modeling Language (UML)" standard were called the "Unified 
Methodology (UM)," until opposition and examination revealed that the UM was only a notational 
standard, at which point the term was shifted to the more appropriate "Unified Modeling Language”. 
On the basis of these mixed opinions, it is relevant to ask whether the future holds for us, a 

convergence or a multiplicity of methodologies, and whether one of those outcomes is inevitable or a 
product of clever social maneuvering”, [see 39].  
 
Cockburn further adds, whether "one methodology" or "an ever-increasing number of methodologies," 
the consequences ripple across methodology suppliers, methodology consumers, contract software 
houses, product design houses, and even teaching institutions. If the answer is one methodology; we 
should identify its characteristics, design it, teach it, and use it. If the answer is an ever-increasing 
number of methodologies; we need an approach to handle that ever increasing number and to teach 
that approach to practitioners and people just entering the field. 
 
Cockburn asked this question in 2003 which was not long ago and in 2014 his question as much 
relevant as it was in 2003. We still see ourselves standing at this cross road where we have to ask this 
question of whether convergence or a multiplicity of methodologies. While we have seen some 
convergence of different methodologies in one, but at the same time many more new methodologies 
have sprung up.  
 
(Conboy, 2009) [44], listed several of IS methodologies just developed in the last 14 years collectively 
called Agile Methodologies. Some of the most popular include eXtreme Programming (XP), the 
Dynamic Systems Development Method (DSDM), Scrum, Crystal, Agile Modeling(AM), Feature 
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Driven Design (FDD), and Lean Software Development (LSD) along with variants of each e.g. XP-
Lite. 
 
 The fact, that as a researcher or practitioner on can might be aware of these numerous processes but 
for an average individual working on an IT project, knowing all these array of processes could be 
difficult, time consuming and sometimes confusing.   
 
 If we look back in time to the early days of computers, success of an IT project was limited to the 
creation of a workable software system irrespective of the aspects and dimensions of IT project that 
we look into and take into account today for its success.  As IT industry expanded in time and continue 
to do so, the scope, challenges and complexity of IT projects are also multiplying. This increases the 
multitude of the IT project types and old methodologies might not be able to cope with new challenges 
and demands.  
 
A process which caters to all these types is difficult to develop and hence we have several processes 
catering to different situations.  In fact having these several processes and methodologies create 
another challenge in its rightly identification and selection and we need a proper approach to handle it.  
We conclude that there exists more processes and methodologies than we need. There is difficulty in 
identifying and selecting processes and methodologies because of the ever growing tower of choices. 
And there is a growing need to find an approach to handle it. 
 
 A review of the couple of such existing approaches has been discussed in the next section.  
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9. Methodology selection frameworks 
 
Many articles and research literature were studied to find an approach to the identification and 
selection of processes and methodologies. We finally zeroed on two researches which we felt address 
the solution in more detail. 

 

9.1 Cockburn’s methodology 

 
One of the foremost solutions was provided by Alistair Cockburn, inventor of “Crystal Methodology” 
and one of the twelve founders of “Agile manifesto”, in his research article, “Selecting a project’s 
methodology”, published in the year 2000 and later refined in Cockburn’s own PhD thesis  work, 
“people and methodologies in Software Development” in 2003 at Oslo University.  

The identification and selection is based on the method selection framework which Cockburn 
proposed based on the four following underlying principles [39],  

Principle 1: A larger group needs a larger methodology 

Principle 2: A more critical system whose unfounded defects can create more damage needs more 
publicly visible correctness 

Principle 3: A small increase in methodology size or density adds a relative large amount to the 
project costs 

Principle 4: The most effective form of communication is interactive and face to face  

Based on these four principles Cockburn identified four factors which influence the selection of 
methodologies on a project. Two primary factors - staff size and system criticality and two other 
factors- project priorities and peculiarities of methodology designer.  

Staff size, he defined as the number of people working on a project while System criticality, based on 
the level of criticality, is spread in four loss zones, (see [39]) as follows 

 

I. Loss of comfort (C) - Loss of comfort means that with a system failure, people will only 
be less comfortable, have to do more work by hand or call each other to repair a miss-
communication. Purchased support systems and corporate infrastructure programs lie in 
this zone. 

 
II. Loss of Discretionary moneys (D) - Loss of discretionary money means that the system 

failure produces loss of money or related valuables, but only in the range of discomfort. 
Typical invoicing systems lie in this zone. 

 
III. Loss of Essential moneys (E) - Loss of irreplaceable moneys means that the loss of 

money or related valuables has an effect similar to that of bankruptcy. A run on the 
national banks would lie in this zone. 

 
IV. Loss of life (L) – Loss of life means people will likely die from a system malfunction. 

Atomic power plants, space shuttles and airplane control systems fit here. 
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Fig: 1.32 Four levels of system’s criticality (C, D, E, L) 

 

Finally, based on the four principles and four factors Cockburn built the following framework:  

 

   

 
Fig: 1.33 A methodology grid as organized into people × criticality × priority (Ref: [39]) 
 
 
The x-axis denotes the number of people involved (staff size) on the project, segregated in 7 different 
zones (1 to 6 people, 7 to 20 people, 21 to 40 people and so on). Y-axis denotes the level of criticality 

C - Comfort zone 

D - Loss of Discretionary Money 

E - Loss of Essential Money  

   L - Loss of Life 

Criticality 

Levels 
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spread in four zones (comfort - C, loss of discretionary money - D, loss of essential money - E, loss of 
life- L). 

Extra dimensions are different project priorities. Going more to the right and upwards, the density of 
the color increases which means one has to use a methodology heavier in its weight. Towards the 
lower and left corner the color is light which means use of a lighter methodology.   

For example if there is an IT project on which there are between 21-40 people working and the loss of 
system failure could result in the loss of discretionary money (D), then one will select a methodology 
which falls into the grid box - D40 (3rd column, 2nd row).  

Based on this coloring concept in which a more density color requires a heavier methodology, 
Cockburn divided methodologies falling either among the two -  Big-M methodologies (heavier 
methodologies) or little-M methodology (lighter methodologies). 

For example if an IT project is falling in the grid box- L 1000, (which means that the system failure 
could result in expected loss of life and more than 500 people are working in that project) then one has 
to chose a Big-M methodology which will be heavier in its weight.  

The weight of a Big-M methodology depends on its size and density. Where: 

Weight of Big-M methodology = Size of methodology × density of methodology 

 

 

 

 

 

 

 

       

           

Fig: 1.34 Methodologies based on Size and Density 

 

Cockburn defined methodology’s size based on its number of control elements, Including deliverables, 
standards, activities, milestones, quality measures, and so on (see Fig: 1.35). And its density is the 
detail and consistency required in each of these elements. Greater density corresponds to tighter 
controls. However weight of a methodology is conceptual as Cockburn did not attach any number to 
the size and density of the methodology.  
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Fig: 1.35 Elements of a Big-M methodology (Ref: [39]) 

 

9.2 Scott’s Approach 

 

Another interesting approach in the selection of methodologies is provided by Scott Wambler. Scott 
happens to be the founder of many of the agile methodologies such as, Agile Modeling (AM), Agile 

Data (AD), Disciplined Agile Delivery (DAD) and Enterprise Unified Process (EUP) methodologies.  

Scott’s approach [28] is based on the flexibility of choices, on the reasoning that it will be completely 
unrealistic to expect every single project team within an organization to follow the same process, as 
different teams create different types of artifacts, in different manners, and in different orders. And as 
such Software development is a complex and varied endeavor, which will result in the need to have 
several processes if one wishes to succeed. 

He recommends finding a sweet spot between the two extremes where one extreme is following a 

single method on all IT projects and other extreme is following a different method for every single IT 

project.  

  

He provides following six reasoning for the need for flexibility (see [28]): 

i. Different technologies require different techniques: Object-oriented methods are best-
suited for projects using object-oriented technologies whereas data-oriented methods are best-
suited for data-oriented applications. 
 

ii. Every individual is unique:  People are not replaceable parts.  Each person has a different 
background, different preferences for the way in which they work, and different cognitive 
style. An approach that works incredibly well for one might be impossible for others to grasp, 
and vice versa.  
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iii. Every team is unique: Because teams are made up of individuals, and because individuals are 

unique, each team will require a unique way for them to work in order to maximize their 
potential. Several teams could follow DAD, but each will follow their own “flavor” of DAD 
tailored to meet their exact needs. 
 

iv. Your external needs vary:  Some projects must conform to government regulations.  Other 
projects are highly-dependent on suppliers, such as technology vendors or software 
development outsourcers and therefore they must tune their processes to reflect the ways that 
their suppliers need to work. 
 

v. Project categories vary:  Different types of projects require different approaches because 
each category has different priorities and goals. 

vi. Method categories vary:  Each category of methods has its own strengths and weaknesses.  
 

As each IT project has different demands and requirements; projects types differ and so should be the 
applied methods on them.  For example an IT project – on ‘data warehouse’ would be different from 
an IT project of type - ‘integration’ or ‘replacement’. A new application development with object 
oriented technologies such as Java would be different from a new application development with 
procedural technologies such as COBOL. So project categories differ. 

But which method is appropriate for which type of project? To understand this, Scott maps leading 
software processes in four dimensions depending on how prescriptive these processes are and to what 
extent do these cover the partial or all the phases of System Life Cycle. Lesser prescriptive 
methodologies tend to be more ad-hoc and & exclusion of any phase (or phases) of a System Life 
Cycle mean the methodology is partly partial, (see fig: 1.36) 
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Fig 1.36 Comparison of leading software processes 

 

All these leading processes are further group categorized into the following four generic method 
categories:-  

 

I. Code and fix: This approach to development is chaotic and often unplanned, or when it is 
planned the plan is quickly abandoned. Estimates and schedules, when made at all, are rarely 
met in practice.  
 

II. Serial rigorous:  Software processes in this category are well defined and often include 
detailed procedures that developers are expected to follow in a more-or-less serial manner. For 
example requirements are identified, reviewed, and accepted.  The analysis of those 
requirements is performed, reviewed, and accepted. The design is defined, reviewed, and 
accepted. And so on.  
  

III. Iterative rigorous: Software processes in this category are well defined and often include 
detailed procedures that developers are expected to apply in an iterative manner. For example 
requirements may be initially defined at a high-level with the detail later identified on as 
needed basis.  
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IV. Agile:  Agile is an approach to software development that is people oriented, that enables 

people to respond effectively to change and that result in the creation of working systems that 
meets the needs of its stakeholders. Software processes in this category are defined at a high-
level, often presented as a collection of synergistic practices or philosophies.  
 

 
Then Scott maps “which method” to “when” scenario. For example extreme programming is suitable 
in a situation when there is a small co-located team (4-10 people) and requirements are uncertain. 
Another example is Object Oriented Software Process (OOSP) which is suitable in large team size 
scenario (e.g. project size is larger than 10+ people).  
 
Once we know the project category (whether development, integration, data warehouse, maintenance, 
etc.) and good understanding of methods and knowledge on them - when to use those methods then it 
should be easy to select the right methodology.  
 
For example if we know the category of a project is ‘application development’ using object oriented 
methodology. And if we know that in that situation any of the methodologies from the set of (AMDD, 
DSDM, EUP, DAD, OOSP, XP) could be chosen then we have narrowed our choices. If the project is 
co-located and small in size (i.e. people working on the project is less than 10) then XP could be an 
optimum choice.  
 
Scott presents a following table with each project type mapped with suggested leading methodologies, 
(see [28]):-  
 

 

 

Project Category 

 

Description 

 
Suggested Methods 

Commercial Off-The Shelf 
(COTS) 

You have purchased or downloaded 
a system built externally to your 
organization that may (or may not) 
be modified to meet your unique 
needs and/or to integrate into your 
existing environment. Legacy 
analysis will comprise a significant 
portion of this effort. 

Data-driven approach 
EUP 

ISO/IEC 12207 
TSP/PSP 

Data warehouse You are building a database or 
collection of databases to be used 
for reporting purposes. 

Agile Data 
Data-driven approach 

EUP 
ISO/IEC 12207 

TSP/PSP 
Usage-driven approach 

Emergency release You have to quickly add a new 
feature or fix a high-priority defect 
within a system that is currently in 
production. 

Slimmed down version of 
the process used by the 

team to develop the system 

Integration/replacement You are integrating two or more 
existing systems, to wrap access to 
one or more existing systems, or 
simply to replace them. 

AMDD 
Data-driven approach 

DSDM 
EUP 
DAD 
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Table 1.3 Project Type Category mapped according to Method Type Category (ref: [28]) 

 

9.3 Critical Review 

 

 Cockburn provided a simple and structured approach to the process of selection of methodologies 
based on size (staff), system criticality and project priorities, but there still could be difficulty in 
identifying a methodology following his approach.  

Such as in the solution grid space exactly at what point in two dimensional spaces is the demarcation 
between the use of Big-M methodologies and Little-M methodologies. Which means where is the 
boundary line between the use of heavier methodologies and lighter methodologies. However to the 
extreme upper right or extreme lower left it is easily distinguishable, but in the middle of the grid it’s 
not very obvious and can result in error in the selection process. 

At the end of any selection processes an organization must choose either Big-M or little-M 
methodologies. But again it might not be an easy task, as a big-M methodology contains at least the 

ISO/IEC 12207 
TSP/PSP 

XP 
New application 
development – 
Component/object 
technologies (e.g. Java) 

You are developing a new system. AMDD 
DSDM 

EUP 
DAD 
OOSP 

XP 
New application 
development – Procedural 
technologies (e.g. COBOL) 

You are developing a new system. Data-driven approach 
ISO/IEC 12207 

TSP/PSP 

Ongoing maintenance You are operating and evolving an 
existing system in production. 

The method used to develop 
the system originally, or a 

newer method applicable to 
the technologies used and 

the nature of your 
maintenance team. 

Outsourced You are managing an outsourcing 
effort. 

The outsourcer’s method. 
Data-driven approach 

EUP 
ISO/IEC 12207 

Retirement You are retiring an existing legacy 
system. 

Data-driven approach 
EUP 

ISO/IEC 12207 
TSP/PSP 

Safety Critical Your system can affect the health 
or safety of people.  Examples 
include air traffic control systems, 
medical research data analysis 
reports, and heart monitoring 
systems. 

Data-driven approach 
EUP 

ISO/IEC 12207 
XP 
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elements of fig: 1.37, (i.e. people, roles, skills, teams, tools, techniques, processes, activities, 
milestones, work products, standards, quality measures and team values); but as we know there are 
hardly any IT projects which do not have these elements included. And in that case it gives little room 
to choose from little-M methodologies.  

To make this point more clear through an example, let’s say there is an organization called, “SpaceX 
Inc.”. SpaceX based on the Cockburn’s framework comes to a conclusion that it should use a Big-M 
methodology on the new IT project that has recently rolled into the organization. 

But what next? Cockburn’s methodology ends here. Shall we chose a Big-M methodology from the 
existing methodologies we have or shall we create a new one? Sorting all the Big-M methodologies 
depending upon its elements could be a difficult task. There could be a large IT organization with 
100000+ people working on hundreds of separate IT projects of varying size and complexity. 
Cockburn did not provide detail on; if every IT project needs to have its own image of Big-M 
elements. 

Other thing which is also not clear is that in a dynamic environment where the requirements often 
change how would the solution grid cope with it. If the characteristic of an IT project changes it will 
shift the project to a different grid zone and in that case one has to abandon the already applied 
methodology on the project and move on to a new one; as Cockburn advises using different 
methodologies to use in different grids. 

Mapping of different methodologies to different grid boxes is also difficult as Cockburn didn’t attach 
any numerical value to the weight of the methodology, as weight of the methodology is a 
multiplication of size x density of the methodology. But both size and density are conceptual.  

In that sense Cockburn’s approach is highly conceptual. Though it can work in many cases to judge if 
someone has to use a heavier methodology or lighter methodology, it only brings us to a cross road 
where one can only change direction between two type of methodologies (either Big-M or Little-M 
methodologies). From here we will need another guide which can lead us to that exact methodology 
(or a set of methodologies) irrespective of the fact in which two groups (Big-M or Little-M) they lie.  

 
Scott’s methodology on the other hand is based on three factors, a) Finding the type of the IT projects 
b) finding the type of the methods and c) finding the situation under which right methods could be 
mapped with right project type. 
 
Based on these factors Scott mapped the IT project ‘types’ to available leading methodologies. For 
example if it is safety critical system where system can affect the health or safety of people, Scott 
proposed any of the methodologies from the set of {Data-driven approach, EUP, ISO/IEC or XP} 
could be used.  
 
 Scott barely takes into account the staff size (number of people working on the project), or the 
problem size. 
 
For example for safety critical system such as air traffic control Scott also proposed extreme 
programming but if the number of people working on the air traffic control system is more than 100 
XP would not be optimum as XP is only suitable for co-located small sized teams, (this mean project 
size was not taken into account while suggesting XP as one of the methods).  
 
Scott’s approach cannot be called a framework but is more of a guideline. It pin points exactly which 
methodologies will be suitable if one has identified the project type. However Scott’s guideline is also 
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biased towards agile methodologies in their favor as most of the leading methodologies Scott proposed 
are from the domain of agile methodologies.   
 
Both the methods (Scott’s & Cockburn’s) have their advantages and disadvantages but it is very clear 
that none of the approaches in its singularity (alone) will be able to provide solid reasoning behind the 
right identification and selection of process and methodologies. They however provide enough skills 
to get close to right processes and methodologies. In the next section we will provide a list of points 
which we think could add value to existing approaches if applied. 
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10.  Conclusion 
 
We conclude that many IT projects still fail and stay challenged. One of the major reasons is the type 
and quality of the IS processes and methodologies applied. This inclusion of IS processes and 
methodologies into IT project management methodology make IT projects different, more complex 
and challenging in nature with respect to traditional project management practices such as in 
engineering, manufacturing or construction.  
 
There is a challenge within IT projects with respect to IS process and methodologies, among which 
foremost is the initial identification and selection, followed by process implementation and process 
awareness. Initial identification and selection works as a ground base for the rest of the process related 
activities on an IT project to follow; if fragile, will undermine the successful outcome of any IT 
project negatively.  
 
There is difficulty in identifying right processes and methodologies because of their sheer abundance 
in quantity. There is more than we need and very few are competent if any. There is a growing need to 
find an approach - to handle this situational crisis and which can help us in finding right processes and 
methodologies. 
 
There are not many approaches available to address this challenge and if they do they only do it 
partially and as such we present four points which can help in right “identification and selection” of 
process and methodologies. These can also help in improving the overall process based challenges 
within IT projects: 
 

1) Method configuration:  In survey research many pointed out (around 42 %) that the processes 
and methodologies were indentified but were inappropriate for the projects. 
And everyone also agreed (100%) that if process and methodologies were tailored then it 
would have been much better.  If method tailoring becomes a part of the “Identification and 
Selection of IS process and methodologies”, then it will bring more rationality on the 
reasoning of having a process and also following a process.  
 

2) Process follower centered approach:  It is accepted that a process or methodology should be 
selected based on the characteristics of the project but it is also a fact any process or 
methodology exists to coordinate between the project workers who are also process/method 
user. We call them process followers. By not taking them into account in the decision making 
of selecting a process is undermining the effectiveness of the process/methods applied on the 
projects. For anyone to follow a process there must be rationality in doing so, if not there are 
high chances that people will not follow them and research shows that many don’t (see also 
[46]).  

 
3) Process based roles: There is lack of process based roles in organizations. It’s not often clear 

who on an IT based project or in an organization selects a process or methodology. In the 
survey research many said organizations already had the processes so there was no need to 
choose. While some said it is the project Manger and some approach to QA or SEPG team for 
process guidance. The disciple of IS processes and methodology has grown wide and complex 
and we need a structured approach to handle it and so we also might need new and defined 
organizational roles to approach it 
 

4) Knowledge base: Organizations also need to create a knowledge base of successful IT projects 
and its mapped process and methodologies. In doing so it will work as an added guidance in 
the right selection of process and methodologies 
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11. Limitations & Future Work 

 

Limitations 

Information Systems is a challenging and dynamic field. Introduction of ever growing new 
technologies in Information Systems is often followed by new underlying implementation 
methodologies, which makes it even more challenging. Saying that the success of an IT project only 
depends on the perfect selection of system development methodologies will be undermining all those 
critical factors on which the success and failure of the projects are based on.  
 
In this thesis we discussed an important aspect of IS process and methodologies – ‘Identification and 
Selection’. But other aspects of IS processes such as their implementation and process awareness are 
equally important. Support of higher management to processes is also important which we did not 
choose to discuss in detail. Besides processes are one of many critical success/failure factors on IT 
projects and as such thesis is limited in a way that we did not discuss the effect of other critical factors 
influencing the success and failure of IT projects such as people, technology, product, budget 
constraints, environment and complexity.  
 
We used just two research methodologies - literature review and survey research. Other research 
methods such as case studies could have been used to express the problem in a more realistic and with 
practical approach. Case study of a failed IT project could have presented detailed step view of how IT 
project fails in the absence of competent IS processes and methodologies.  
 

 

Future work 

It is hard to believe that in a universe where everything is of due proportion and measurement, IS 
processes and methodologies are selected on ad hoc basis. Unlike the field of other sciences such as 
mathematics or Physics where new work begins exactly where the last research ends, information 
systems research seems to constitutes of a very high degree of flexibility. While this flexibility gives 
room to innovation which brings new technologies and concepts such as concepts of open source and 
cloud computing, there is also a very high degree of disorder resulting in a series of failed systems and 
failed IT projects. 
 
 Comparing it in the context of our understanding of planetary system, imagine if everyone had the 
liberty to define the planetary system in his/her own observational understanding. If this would be the 
case it would be highly unlikely if humans ever could have put their feet on the moon. The search for 
the order of our planetary system gave rise to the theory of heliocentric system and a long continuous 
rigorous work one after another from Galileo to Einstein, eventually brought the theory of General 
relativity which brought our understanding of the order of solar system to its full cycle (almost). Had 
Kepler not taken the work of Galileo forward he wouldn’t have come to elliptical orbit of the Earth 
around the Sun. Had Newton not known the Galileo’s theory of Inertia (a body in motion remains in 
motions until a force applied) and Kepler’s elliptical orbits, he wouldn’t have come to conclusion of 
gravitational force that keeps the earth in elliptical orbit; otherwise earth would have just drifted away 
in a straight line. Following the same theories Olle Romer formulated the first finite speed of light. 
And so on.  
 
We see the same theory propagating and getting refined and improved over time rather than multiple 
theories existing and worked upon. 
 
Applying the same principle to the methodology selection framework, we have to say that the search 
for the “dream” methodology selection framework is still not over. A dream framework is equivalent 
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to a machine having one input and one output. At one end we provide the IT project details and at the 
other end we get a list of IS process and methodologies which will be the most optimum for the same 
project. It is fine to have multiple methodologies but there is absolutely no need to have multiple 
methodology selection frameworks, in a sense that the output of any framework will be a set of 
methodologies which will eventually be a subset of a larger set of process and methodologies whose 
size will be constant in all cases, (all of the IS process and methodologies which exist as of today).  
 
The future work in that sense will be- to do an exhaustive study of all existing methodology 
frameworks (a similar work as Glass did in 1995 [see 47] but on System development methodologies) 
has to be done and compared. We have to bring forward the best of them and improve the chosen one 
based on its identified shortcomings.  Application of this framework should be tested by applying the 
framework on different IT projects. In case a project fails due to the wrong process applied, the 
framework should be improved. Any new changes in the framework due to technological advances or 
other unknown factors could be factored in for further improvement of the same framework. 
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Appendix  

 

A.1 Interview Survey Questionnaire 

 
Please fill in the contact details before proceeding:   
 
Name:  
Organization:  
Position: 
Work location:  
Email:  
 
Years of experience in IT: 
Size of the Organization: 
 
 
Questionnaires 
There are in total 16 questions divided in two parts, choice based and descriptive: 
You can choose to answer either or both.  
 

• Part-1 - Choice based (13 questions) 
• Part-2 – Descriptive (3 questions) 

 
 

Part-1 

 

 
1) Have you ever worked on an IT project which failed? 

(Failed are projects which were never completed or if delivered but never used) 

 

  Yes  
 

  No 
 

               (Please double click on the check box and select checked to chose)  
 

2) Have you ever worked on an IT project which didn’t fail but stayed challenged? 
 (Challenged are projects which are over budget/not on schedule/or less than required features and 

functions) 

 

  Yes 
 

  No 
 

3) How important in your opinion is the process perspective in the success and failure of an IT 
project? (Process could be both management, technical as well as integrated) 

 
  High 
  Medium 
  Low 
  Process and methodologies do not play any role 
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4) How important in your opinion is IS processes and methodologies in the success and failure 
of an IT project.  
(Note: IS=Information Systems, IS processes and methodologies= Processes and methodologies used 

during the System Life Cycle. A few examples of IS methodologies could be agile methods (XP, AMDD, 

FDD, Crystal), EUP, ISO/IEC 12207, OOSP, Waterfall, Test Driven Development, etc.) 

 
  High 
  Medium 
  Low 
  IS Processes and methodologies do not play any role 
 

 
5) What in your opinion are the IS processes and methodologies based challenges on IT 

projects? Please select one or many.  
 

  ‘Identification and selection’ of processes and methodologies 
 

  Processes and methodologies identified but not appropriate or optimum for the project 
success 

 
  Process and methodologies identified and appropriate but poorly implemented 
 

  Process and methodologies identified, appropriate, implemented but lack of process 
awareness among project workers 

 
  Processes and methodologies identified, appropriate, implemented, high process 

awareness but poor adherence to the processes and methodologies 
 

  Lack of higher management support with regards to processes and methodologies 
 

6) How much is initial “identification and selection” of right IS processes and methodologies 
important in the success of an IT project from process perspective? 
 

  High 
  Medium 
  Low 
  Any process/methodology doesn’t matter 

 
7) What in your opinion is better 

 
  One single IS process or methodology on all IT projects 
  Different IS processes and methodologies on different IT projects 
 

 
8) If different methodologies on different projects then which in your opinion is better 

 
  Standard or in-house processes and methodologies 
  Standard or in-house but also tailored according to project demands 
 
 

9) Which under the following in your organization defines the initial processes and 
methodologies approach on IT projects 

 
  Mutual common consensus among project workers/stakeholders over identification and 

definition of process and methodologies on a given project 
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  Someone else in the organization identifies and defines for the project 
 

  Organization has already defined process and methodologies for projects, so there is no 
choice 
 

10) Have you ever worked on a project on which you think it would have been much better if IS 
processes/methodologies were tailored or customized according to the project demands? 

 
  Yes 
  No 

 
11) What process approach your organization follows? 

 
  Standard Commercial 
  In house, 
   Standard but tailored as per the project demands 
  In house but tailored as per the project demands 
   Or a mix of all above 

 
 

12) Have you ever noticed or encountered a situation where people working on the project have 
been following a mix of several IS methodologies rather than following all the steps required 
by a (one) particular methodology? 
 

  Yes 
  NO 
 

13) Would you like in future to have convergence of different IS methodologies into one or ever 
growing number of different methodologies? 
 

  Convergence 
  Growing number of methodologies 

 
 
Descriptive Questionnaires 
 
 

14) If you have ever been in a position where you to have to identify and select an IS 
methodology or a set of methodologies for an IT project, what difficulties did you face? What 
criteria did you use on the final identification and selection of methodology/methodologies on 
the project?  
 

 
15) If question 14 is valid for you then please also indicate if you used any method selection 

frameworks? (A couple of examples of method selection frameworks (links) are below) 

Answer: 
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http://www.uio.no/studier/emner/matnat/ifi/INF9181/h11/undervisningsmateriale/reading-materials/Lecture-
03/cockburn-ieee-software2000.pdf 
 
http://www.agiledata.org/essays/differentStrategies.html 

 

 
 

16) If you have not been in such position, who in general do you approach in your organization or 
who in your organization identifies, selects and define processes and methodologies (is it a 
person such as project manager, a role such as process owner or a team such as QA, SEPG, 
etc.)? 
 
Answer: 
 
 
 
 
 
 
 

17) Comments if any:- 
 

Comments: 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer: 
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A.2 Sample Characteristics 

 

 
Name Organization Designation Country Experien

ce 
Organization 
Size 

Particpant-
1 

HCL Technologies Lead Consultant India 10 95000+ 

Participant-
2 

Oracle Software Development 
Manager 

India 14 50000+ 

Participant-
3 

ON Semiconductor Manager India 14 1000+ 

Participant-
4 

Wipro 
Technologies 

Architect India 12 150000+ 

Participant-
5 

Sapient Senior Associate India 12 10000+ 

Participant-
6 

HCL Technologies Service Delivery Manager Norway 14 85000+ 

Participant-
7 

Amdocs Advance Business Analyst Romania 12 20000+ 

Participant-
8 

Amdocs Business Analyst Romania 8 20000+ 

Participant-
9 

IBM IT Consultant Sweden 20 200000+ 

Paticipant-
10 

Xtractor Interactive 
AB 

System Developer Sweden 9 50+ 

Participant-
11 

CSC Project Manager Switzerla
nd 

14 82000+ 

Participant-
12 

Unisys Corporation Engagement Manager US 14 20000+ 

Participant-
13 

IBM Project Manager US 11 200000+ 

Participant-
14 

Cognizant  Sr. SAP Consultant US 9 200000+ 

 


