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Preface 
 
 
 
 
 
 
 
And here it is, my thesis. Also known as the pile of paper with which I will complete a 
wonderful time as a student. During each year, I found the things that I liked doing and 
did mostly that. Just like when I found out that project management was a course that I 
enjoyed so much, I told the teacher that I wanted nothing more than to graduate in 
project management. Without me even realizing, dr. ir. Broekmeulen had send an email 
to prof. dr. de Kok, who send an email someone from SHTC with all kinds of titles 
which he still never told me, but keeps bragging about, and suddenly, somewhere June 
2015, I was arranging my graduation project for February 2016.  
After that, it got a little less easy but all the more fun. A second SHTC supervisor was 
asked to guide me and with that, I had a committee of insanely busy supervisors and 
thus the reoccurring failure to set meetings with everyone together. Still, they took 
their time to guide me when I needed it and each of them gave me insight from their 
own perspective. This definitely led to some conflicting interests, which in turn created 
an interesting challenge to see if I could please everyone. I hope, and I think, that I did.  
 
Thank you, supervisors one and two of SHTC, for your time, feedback and positivity 
during this process and I am especially grateful for all the opportunities I have been 
given. From the possibility to start discovering the company in November, to arranging 
meetings with people I would never had met on my own and letting me join all sorts of 
discussions, meetings, workshops and activities. It was incredibly useful and fun! 
Ton de Kok, I have so enjoyed each meeting in which we seem to impress each other. 
Being it you showing me a completely different angle to approach the problems or me 
showing a pile of cards to you with which I did part of the research. I always left our 
meetings feeling better than right before and it made me work harder for it. We did not 
know what we could expect from each other and now we do. Thank you very much.  
And then I have Han Qi to thank. The few times we spoke, you have provided such 
detailed feedback and you send me the exact literature I needed afterwards. Even though 
you confessed that the topic was not ‘really your thing’ and I was far from the only 
graduate student you were supervising, you still gave me valuable information.   
 
To all four supervisors and to everyone who said that I was doing a good job; thanks! 
 
Laura de Swart 
Eindhoven, August 2016  
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Summary 
 
 
 
 
 
 
 
 
 
 
 
There are many methods and techniques in project management with the purpose of 
improving the management, and thereby the chances of a successful project. However, 
there are many reasons for projects to fail, which cannot be prevented by a methodology 
only. The failure this research focused on is the failure to meet the projects’ deadline. 
Literature shows a variety of causes for project delays, often familiar to any company.  
A company called SHTC, has asked for a research into the delays of their projects. 
SHTC’s request is to find the root causes and explore what can be done about them. The 
research question is defined as ‘How can the continuous problems that cause current projects to 
delay at companies be reduced for future projects?’ In order to find the answer to this 
question, three sub-questions are designed, which divide this study into three phases.  
 
Why do project delays occur at SHTC according to its employees? – Phase 1 
Surveys, reports and publications provide endless lists of causes for project delays. The 
reasons for most companies often apply to others as well. Many of the common causes 
are, in some way, linked to the three main aspects that are believed to be essential for 
project management: Scope, resources and time. The model known as the Triple 
Constraint visualizes the relation between the three, showing that one cannot change 
without it having consequences for the others. Issues with these aspects can be revealed 
in scope creep, resources dependencies or optimistic scheduling. The question is, what 
do SHTC’s employees think the problem is? To uncover this, semi-structured interviews 
are arranged, which asks about interviewee’s projects, about why certain situations 
occurred and why not. Moreover, asking if they recognize some of the common causes 
from the literature. After the interviews, all the employee’s comments are collected, 
grouped, sorted and finalized till 40 comments that state why projects are possible 
delayed at SHTC were left. These comments are used as input for the next phase.  
 
Which reasons define the root causes for project delays at SHTC? – Phase 2 
For this second phase, the Q-methodology is used. This method is particularly good at 
studying subjectivity, which is useful for this study, where again the employees are 
asked to express their opinion. The method performs an analysis in which the 40 
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comments from the first phase will serve as 40 statements that are to be ranked on a 
random scale, in this case +3 to -3, to assess for each of them how much ‘This aspect 
occurs to such an extent at SHTC, that it has a significant impact on project delays’, is true. 
After 34 employees have participated in what is called a Q-sort, the results show that 
this group thinks the following are the three root causes:  
 

1. There is conflict of interests between the stakeholders (statement 16). 
2. End users have a hard time being comprehensive in their requirements, resulting 

in many change requests (statement 36). 
3. Resources are working on multiple projects simultaneously and are having a hard 

time focusing and prioritizing (statement 11). 
 
In addition to what the entire group thinks, the methodology is used to generate the 
common perspectives of smaller groups, by grouping those who think alike based on 
their individual Q-sorts. The method achieves this with the use of factor analysis and 
rotations, in order to find optimal solutions. From the analysis three final factors, or 
perspectives, are distinguished on important causes for project delays:  
Perspective 1 – The group that shares this perspective agreed that statement 36, the 
second statement of the top 3 above, is the main problem. After that, they score high on 
statements about optimistic plans, insufficient project preparation and a lack of well 
described deliverables. As these statements describe issues with the project’s process and 
preparation, they are defined as ones that wish more ‘Focus on Preparation’.  
Perspective 2 – The second perspective believes statement 16, the number one 
according to the whole group, to be the root cause. They also feel that much information 
is lost when transferring it through many stakeholders. It represents the feeling that too 
many people are involved and that all the back-and-forth between stakeholders results 
in extending durations. This group wants ‘Focus on Stakeholders’. 
Perspective 3 – These people agree on the third of the top 3 statements, number 11, to 
be most influential on project delays. They also assess the fact that nobody seems to take 
responsibility for problems during project as a too time-consuming issue. On top of that, 
the group thinks too many projects are started, when some are less necessary. More 
focus, prioritization and clarity are what they assume to be helpful in reducing project 
delays. This group is described as one that prefers ‘Focus on Focus’. 
 
What intervention methods can be designed to address the root causes? – Phase 3 
Combining the results of the Q-analysis with literature, possible actions for addressing 
the problems of project delays can be supported. For the requirements problem, as 
described in statement 36 and the first perspective, a second Q-analysis was performed. 
Two requirement engineers from SHTC provided the input for 11 new statements for 
possible solutions that were again, assessed by employees of the company. The results 
give clear input for the first intervention, which states to have ‘standardized requirement 
definition workshops’, with the use of a facilitator. This facilitator needs to push to get 
answers to the ‘why do we need this’ and ‘why do we work like this’ questions in order 
to solve the true problems. He takes the time needed to focus on describing what is 
needed instead of how it will be implemented, which turns out to be an important issue 
with requirement definition. Involving the right people is also a strong reason for some, 
which is why the facilitator can state during the workshop that a stakeholder is not the 
right one if he is not able the answer the questions he should be able to answer.  
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For the problem of conflicting interests and the second perspective, the literature stated 
that more discussion about the interests is needed, which is why the second intervention 
proposes to have a ‘meeting with the key stakeholders’, i.e. the ones that score two 
‘mediums’ or at least one ‘high’ on the power/interest matrix. As governance is often a 
stakeholder with high power, they should certainly be part of these meetings. In the 
meeting, interests are to be plot out, in order to reveal not only the personal and team 
goals, but also the bigger picture. A coordinator should lead this meeting, as to prevent 
chaos, to let everyone provide their opinion and elaborate on it. Furthermore, it is 
recommended to limit the size of the project as much as possible or, if unable to do so, to 
create multiple manageable sub-projects. The amount of stakeholders would decrease 
and with that, the amount of potential conflicts. Information acquired in the project 
should be shared immediately, improving both the speed and the flow of information 
transfers, reducing the time waiting on it and accelerating feedback time. 
 
A third intervention takes all three of the root causes and perspectives into account. It 
suggests ‘choosing the scrum approach instead of the traditional approach in projects 
more often’.  While the traditional approach came to exist to have a uniform approach 
for all projects, it is simply not realistic anymore to expect that all projects can be 
addressed the same way. New approaches like scrum take a changing environment into 
account and focus more on execution, where traditional methods emphasize more on 
planning. Using scrum is proven to be a good intervention if, and only if, it is chosen 
above the traditional method for the right reasons. Scrum will help as requirements are 
typically only defined on a high-level in scrum projects. As scrum is performed in 
smaller teams, less people work more closely together during sprints, reducing potential 
conflicting interests. Furthermore, as the smaller scrum teams are also dedicated, the 
intervention resolves the problem of resources working on too many projects.  
 
After initiating a project, the decision of which method needs to be made. Either the 
scrum approach is chosen, or the traditional one. Seeing as requirements are not needed 
to be as specific with scrum as with the traditional method, and scrumming requires 
small teams that have frequent meetings with the product owner, the first two 
interventions, i.e. the workshop and the meeting, are optional when choosing scrum.  
 
To enhance the chances of successful implementation of the interventions, a change 
management plan is to be created. An as-is and to-be analysis will motivate employees 
to accept the changes as it will help illustrating the benefits of the interventions.  
Three high level implementation plans are designed to show which steps should be 
taken from the as-is to the to-be situation and which stakeholders are involved in that 
step. All the plans involve brainstorm sessions to gather ideas on how to implement the 
interventions in a way that they will be accepted and adopted by SHTC’s employees. 
They also include defining and voting on multiple options, eventually promoting the 
one that is believed to fit the intervention best. While the first two interventions are 
relatively small changes that will have a short implementation time, i.e. twelve and ten 
months respectively, implementing the usage of scrum is estimated at twelve quartiles, 
or three years, as it requires a bigger mindset change and is expected to encounter more 
resistance. If the implementations are successful, the interventions will help to address 
the continuous problems for delays and will help to reduce them for future projects. 
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Samenvatting 
 
 
 
 
 
 
 
 
 
 
 
Er zijn vele methoden en technieken in projectmanagement waarmee de kans op een 
succesvol project moet worden vergroot. Er zijn echter veel redenen waardoor projecten 
falen, welke niet voorkomen kunnen worden door enkel een methodologie. Het falen 
waar dit onderzoek zich op richt, is het missen van de project deadline. Literatuur toont 
allerlei oorzaken voor vertragingen, veelal bekend voor elke onderneming. Het bedrijf 
SHTC verzocht een onderzoek naar hun vertragingen. Gevraagd is om de belangrijkste 
oorzaken te vinden en te een mogelijk aanpak te onderzoeken. De onderzoeksvraag is 
gedefinieerd als: 'Hoe kunnen de voortdurende problemen die projecten doen vertragen bij 
bedrijven worden verminderd voor toekomstige projecten?' Om het antwoord op deze vraag te 
vinden, zijn er drie deelvragen gecreëerd, welke deze studie opdeelt in drie fasen. 
 
Waarom doe project vertragingen optreden bij SHTC volgens zijn medewerkers? – Fase 1 
Enquêtes, rapporten en publicaties bieden eindeloze lijsten van mogelijke oorzaken voor 
vertragingen. Veel van deze oorzaken hangen samen met de drie aspecten waarvan 
wordt verondersteld dat deze essentieel zijn voor projectmanagement: scope, resources 
en tijd. De ‘Triple Constraint’ visualiseert de relatie tussen de drie aspecten, waaruit 
blijkt dat niet één van de drie kan veranderen zonder gevolgen voor de andere twee. 
Problemen zijn bijvoorbeeld een steeds maar uitrekkende scope, afhankelijkheden tussen 
resources en te optimistische planningen. De eerste vraag is: wat is het probleem 
volgens de werknemers van SHTC? Om dit te ontdekken zijn semigestructureerde 
interviews gehouden met vragen over projecten en waarom bepaalde situaties zich wel 
of niet hebben voorgedaan. Ook is gevraagd hoe herkenbaar de veel voorkomende 
oorzaken vanuit de literatuur zijn. Na de interviews is al het commentaar verzameld, 
gegroepeerd en afgerond tot 40 opmerkingen waarom projecten mogelijk vertragen bij 
SHTC. Deze opmerkingen worden gebruikt voor de volgende fase. 
 
Welke redenen zijn als de hoofdoorzaken voor vertragingen bij SHTC te definiëren? – Fase 2 
Voor deze tweede fase is de Q-methodologie gebruikt. Deze methode is bijzonder goed 
in het bestuderen van subjectiviteit, wat erg nuttig is voor dit onderzoek, waarbij 
opnieuw de werknemers wordt gevraagd om hun mening te uiten. De 40 opmerkingen 
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van de eerste fase worden gebruikt als 40 statements die worden gerangschikt op een 
willekeurige schaal, in dit geval van +3 tot -3, om bij elke statement te bedenken of ‘Dit 
aspect gebeurt dusdanig bij SHTC, dat het een aanzienlijke invloed heeft op projectvertragingen’ 
waar is. Nadat 34 medewerkers hebben deelgenomen aan wat een Q-sort wordt 
genoemd, toon de groep de volgende hoofdoorzaken: 
 

1. Er zijn belangenconflicten tussen de stakeholders (statement 16). 
2. Eindgebruikers hebben moeite met het volledig zijn in hun requirements, wat resulteert in 

veel aanvragen voor wijzigingen (statements 36). 
3. Werknemers werken aan meerdere projecten tegelijk en hebben moeite om zich te focussen en 

om te prioriteiten te stellen (statement 11). 
 
Naast het verkrijgen van het inzicht wat de hele groep denkt, kan de methode 
gemeenschappelijke perspectieven van kleinere groepen genereren, door het groeperen 
van diegene die hetzelfde denken, op basis van hun individuele Q-sorts. Dit geschiedt 
door factor analyse en rotaties, waar de volgende uiteindelijke drie factoren, of 
perspectieven, uit voort zijn gekomen: 
Perspectief 1 – De groep die dit perspectief deelt, is het erover eens dat statement 36, 
de tweede statement van de top 3 hierboven, het grootste probleem is. Daarnaast scoren 
ze hoog op de uitspraken over optimistische planningen en onvoldoende voorbereiding 
op projecten. Deze statements problemen beschrijven met proces en de voorbereiding, 
waardoor deze groep beschreven als verlangend naar Focus op Voorbereiding. 
Perspectief 2 – Het tweede perspectief gelooft dat statement 16, nummer één volgens 
de gehele groep, de hoofdoorzaak is. Zij hebben ook het gevoel dat er veel informatie 
verloren gaat bij alle overdrachten tussen de vele stakeholders. Ze vertegenwoordigen 
het gevoel dat er te veel mensen betrokken zijn en dat alle heen-en-weer tussen hen 
resulteert uitloop van planningen. Deze groep wil Focus op Stakeholders. 
Perspectief 3 – Deze mensen zijn het erover eens dat de derde van de top 3 statements, 
nummer 11, de meeste invloed heeft op vertragingen. Zij beoordelen ook het feit dat 
niemand verantwoordelijkheid lijkt te nemen voor problemen tijdens het project als een 
tijdrovend probleem. Daarbij denken ze dat te veel projecten worden gestart, terwijl 
sommige minder noodzakelijk zijn. Meer focus, prioritering en helderheid is nodig 
volgens hen. Deze groep wordt beschreven als een die voorkeur geeft aan Focus op Focus. 
 
Welke interventies kunnen worden ontwikkeld om de hoofdoorzaken aan te pakken? – Fase 3 
Het combineren van de resultaten van de Q-analyse en de literatuur, onderbouwt 
mogelijke acties die kunnen worden ondernomen om de problemen te verhelpen. Voor 
het probleem van statement 36 en het eerste perspectief werd een tweede Q-analyse 
uitgevoerd, waarvoor twee requirement engineers van SHTC input hebben geleverd.  
11 statements met mogelijke oplossingen voor het probleem zijn opnieuw beoordeeld 
door werknemers van het bedrijf. De resultaten geven een duidelijke mogelijkheid voor 
de eerste interventie, waarin staat dat het bedrijf ‘gestandaardiseerde workshops voor het 
definiëren van requirements’ moet hebben, met behulp van een facilitator. De facilitator 
moet pushen om antwoorden op de ‘waarom hebben we dit nodig’ en ‘waarom werken 
we op deze manier’ vragen te krijgen, om zo de echte problemen op te lossen. Ook neemt 
hij de nodige tijd om te focussen op het beschrijven van wat er nodig is in plaats van hoe 
het wordt uitgevoerd. Het betrekken van de juiste mensen word ook gezien als probleem 
en dus is de facilitator in staat om tijdens de workshop te stellen dat een stakeholder niet 
de juiste is als hij geen antwoord kan geven op vragen waar dat wel zou moeten. 
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Voor het probleem van tegenstrijdige belangen, en het tweede perspectief, vermeld de 
literatuur dat meer discussie over de belangen nodig is, en dus stelt de tweede interventie 
voor om een ‘meeting te hebben met de belangrijkste stakeholders’, ofwel zij die twee 
keer ‘medium’ of ten minste één keer ‘hoog’ scoren in de macht/belangen matrix. Gezien 
het bestuur vaak een stakeholder is met veel macht, zullen zij deel nemen aan deze 
meetings. Niet alleen worden de persoonlijke en team doelen onthuld, maar ook het 
grotere geheel komt aan het licht. Een coördinator dient deze meeting te leiden, om 
chaos te voorkomen, om iedereen aan het woord te laten en door te vragen. Daarnaast 
wordt aanbevolen om de omvang van het project zo veel mogelijk te beperken of, indien 
dit niet mogelijk is, om meerdere handelbare sub-projecten te creëren. Het aantal 
stakeholders neemt af en daarmee de hoeveelheid potentiële conflicten. Informatie die 
wordt verkregen in het project moet onmiddellijk worden gedeeld, ten behoeve van 
snellere overdrachten, om wachttijd te verkorten en om de feedback tijd te versnellen. 
 
Een derde interventie raakt alle drie de hoofdoorzaken en perspectieven. Het stelt voor 
vaker te kiezen voor de scrum aanpak in plaats van de traditionele aanpak. Waar de 
traditionele aanpak kwam te bestaan door behoefte aan een uniforme aanpak in alle 
projecten, is het tegenwoordig niet meer realistisch om te stellen dat alle projecten 
hetzelfde aangepakt kunnen worden. Nieuwe methoden zoals scrum houden rekening 
met veranderende omgevingen en richten zich meer op de uitvoering, waar traditioneel 
meer nadruk legt op de planning. Het gebruik van scrum is heeft zich bewezen als goede 
interventie als, en alleen als, het verkozen is boven traditioneel voor je juiste redenen. 
Scrum kan helpen aangezien requirements overwegend niet op detail-level hoeven te 
worden gedefinieerd. Er wordt gewerkt met kleinere teams, minder mensen die nauwer 
samenwerken gedurende korte perioden, dus potentiele conflicten worden verminderd. 
Gezien deze kleinere teams toegewijd zijn aan één project, wordt ook het probleem van 
werknemers op teveel projecten aangepakt.  
 
Na project initiatie, de keuze voor scrum of traditioneel moet worden gemaakt. Gezien 
bij scrum requirements minder specifiek hoeven te zijn en de kleine teams veel meetings 
hebben met de producteigenaar, zijn de eerste twee interventies, de workshop en de 
meeting, slechts optioneel wanneer gekozen wordt voor de scrum interventie.  
 
Om de kans op succesvol implementeren van de interventies te vergroten is een change 
management plan nodig. Een as-is en to-be analyse motiveert de medewerkers door het 
illustreren van de voordelen van de interventies. Drie globale implementatieplannen zijn 
ontworpen om te laten zien welke stappen gezet moeten worden van de as-is tot de to-
be situatie en welke stakeholders daarbij betrokken zijn. Ze bevatten brainstromsessies 
om ideeën te verzamelen over de manieren van implementatie zodat de interventies 
geaccepteerd en aangenomen zullen worden. Ook nemen de plannen het bedenken van 
verschillende opties mee en het stemmen op de beste optie. De eerste twee interventies 
zijn relatief kleine veranderingen en hebben dan ook een kortere implementatietijd, 
respectievelijk twaalf en tien maanden. Het implementeren van de scruminterventie 
daarentegen is geschat op twaalf kwartalen, ofwel drie jaar. Dit omdat het gaat om een 
grotere verandering in de manier van denken, waardoor meer weerstand wordt 
verwacht. Als implementatie succesvol is, zullen de interventies helpen met de aanpak 
van de voortdurende problemen en ze verminderen voor toekomstige projecten.  
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Abstract 
 
 
 
 
 
 
 
 
 
 
 
A variety of causes for project delays exist and the company SHTC wants to know their 
root causes. A set of interviews is conducted amongst their employees to obtain a final 
set of 40 statements that contain reasons why projects delay. They then participate in a 
Q-analysis, ranking these statements, to study the subjective opinions on the root 
causes. The analysis provides three causes as root causes for project delays. Moreover, 
the participants are divided in three groups that share a perspective, with each group 
supporting one of the root causes as the main problem. For one of these groups, with 
their root cause of insufficiently described requirements, a requirement definition 
workshop is proposed as intervention. For the second perspective and their main 
problem of conflicting interest, a stakeholder meeting is suggested. An intervention to 
use more scrum in projects is proposed for all perspectives, including the third, sharing 
the main reason of resources working on to many projects as root cause. Change 
management plans are designed for successful implementation of the interventions.  
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Chapter 1 - Introduction 
 
 
 
 
 
 
 
 
 
 
 
 
 
The first chapter provides the introduction for this research, starting with the problem 
that is examined during this study. The research problem shortly states the motive for 
the study, followed by the research questions that are to be answered. Hereafter, the 
design of the research is explained, showing which methods will be used and why. After 
describing the expected results, the report structure will provide a reading guide.  
 

1.1 Research problem   
 
Projects are classically defined by the need to complete a task on time, to budget, and 
with appropriate technical performance and quality. In recent decades, projects have 
tended to become more time-constrained (Clarke, 1994), and the ability to deliver a 
project quickly is becoming an increasingly important element in winning a bid 
(Williams, 2001). In the subject of project management, studies try to show the 
relationship between project management and delivering a successful project (de 
Carvalho, Patah, & Bido, 2015); most of the work in project management has focused on 
project scheduling problems, assuming that the development of better scheduling 
techniques would result in better management and thus the completion of project on 
time. However, there are many factors outside the control of management which could 
determine the success or failure of a project (Belassi & Tukel, 1996). This concept 
describes the challenge of project management: there are many methods and techniques 
with the purpose of improving the management, and thereby the changes of a successful 
project, yet there are many reasons for projects to fail that cannot be prevented by a 
method only. The failure this research focused on is the failure to meet the projects’ 
deadline. Literature shows a variety of causes for project delays, mostly based on 
experience, which are often causes that are not unknown to any company. One company 
in particular, that will be called SHTC for the remainder of this study, has requested a 
research into the delays of their projects. The common causes that are not unknown to 
any company are not unknown to SHTC either. Nonetheless, they would like to have 
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extensive research to go down to the root causes are that currently the most important 
reasons for their troubles with meeting deadlines. Even though the causes themselves 
will not be new, the question is also what can be done to decrease the problems. The 
goal of the research is to find the root causes for project delays at the company and to 
design interventions that can help to improve the situation.  
 

1.2 Research questions 
 
There are different aspects in this study that need to be addressed. Out of all the 
possible reasons for projects to delay at SHTC, it is needed to find the ones that have the 
greatest impact on their projects. After these are found, a study is to be done to assess 
the ways for reducing the problem. The main research question is defined as follows:  
 

How can the continuous problems that cause current projects  
to delay at companies be reduced for future projects? 

 
To acquire an answer to this question, sub-research questions are defined that will help 
support the main research questions. They are formulated as follows: 
 
Research question 1: Why do project delays occur at SHTC according to its employees? 
Research question 2: Which reasons define the root causes for project delays at SHTC? 
Research question 3: What intervention methods can be designed to address the root causes? 
 

1.3 Research design 
 
The goal of this research is to find the answers to the research questions as described 
above. For reaching this goal, the research will be divided in three phases, which will be 
briefly described first in the research model, followed by a more detailed explanation in 
1.3.2, ‘Methodologies’. 
 

1.3.1 Research model  
The first phase of the research will consist of collecting qualitative data on the topic of 
project delays by conducting semi-structured interviews. Among the interviewees will 
be employees working on projects at SHTC; i.e., members of the project team or the 
project manager. The result will be a list of potential root causes for project delays. In 
the second phase, a quantitative research will be conducted with the use of a method 
called the ‘Q-methodology’, with which a Q-analysis will be performed on a larger 
target group, asking them to rank the causes as found in the first phase. The end result 
of this phase will be a top 3 of root causes that the majority considers the most 
problematic. The last phase of the research has the purpose of designing one or more 
interventions with possible actions for SHTC to take in order to reduce these main 
problems more project delays. Figure 1.1 visualizes the overview of the research model. 
 
 
 
 
 
 
Figure 1.1: Research model 
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1.3.2 Methodologies   
Phase 1: Interviews 
The main objective of the interviews is to identify the causes for project delays by 
collecting opinions from different directions and perspectives. To guarantee a more 
verified results from the interviews, the following steps will be undertaken; 
▪ Careful selection of interviewees – The people to be interviewed, will be selected 

from a number of projects. A project with significant delay according to the company, a 
project that finished with limited delay and projects that lie in between will be chosen. 
The people from the project with significant delay will be asked to describe where their 
problems are coming from, the interviews about the non-delay project will serve as a 
control group and the other interviews will be generally about project management at 
the company. If possible, more than one team member of a project are interviewed at 
once, thereby forming a focus group. One of the distinct features of focus-group 
interviews is its group dynamics, hence the type and range of data generated through 
the social interaction of the group are often deeper and richer than those obtained from 
one-to-one interviews (Thomas, MacMillan, McColl, Hale, & Bond, 1995).  
▪ Research project documentation – For the selected projects, the documentation will 

be reviewed to obtain knowledge about, for example, their complexity and their original 
time and budget estimates. This to ensure background information to better prepare for 
and understand the content discussed during the interviews.  
▪ Literature review into common causes – It is quite likely that the interviewees 

provide many different reasons for their experienced project delays that are mentioned 
in literature as well. Knowing more about these causes can help to ask in more details 
about this cause. Furthermore, reasons mentioned in literature that is not mentioned in 
the interviews can be brought up, making sure if this is something that does not occur at 
the company, or if it is something that the interviewee did not think of.  
▪ Conducting interviews – The interviews will be conducted in a semi-structured 

matter, forcing the interviewee to think deeply about the real causes for their delays by 
using the ‘5 whys’ method (Nelson, 2003). The interviews will be recorded, for the 
purpose of proper transcribing and coding.  
The results of the interviews will be a list of causes that were mentioned clearly and 
most by the interviewees, combined with literature. The causes will be brought under 
into categories. The list will be the input of the Q-analysis, which is performed in the 
second phase. Phase 1: Interviews, is the third chapter of this study.   
 
Phase 2: Q-analysis 
With the list of causes collected in the first phase, there is now a possibility to obtain a 
top 3 of the most important causes for project delays by asking the opinion of a large 
number of stakeholders. A methodology will be used where the causes will be compared 
to each other on their influence on project delays. This way, a significant number of 
people can provide their opinion onto which causes they argue to be having the most 
impact on the project delays at their company. A good method for guiding a process of 
such subjective judgement is the Q-methodology.  
 
The Q-methodology is a method is particularly useful when there is a high amount of 
subjectivity, i.e. “a person’s communication of his or her point of view” (McKeown & 
Thomas, 1988) involved and can be used on various researches (Stephenson, 1953). The 
subjectivity in this study comes from the employees at SHTC, asked to rank the list of 
causes obtained from the interviews from ‘most impact on project delays’ to ‘least impact 
on project delays’. By having all the causes, called statements from this point on, printed 
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on separate cards and doing the research face-to-face, people feel involved in the process. 
Furthermore, any changes of inconsistency are removed by using this method, as all the 
statements are visualized simultaneously, and each statement is compared to all the 
others. The ranking of the statements is called the Q-sort a format of which is shown in 
Figure 1.2.  
 
 
 
 
 
 

    Figure 1.2: Q-sort format  

 
By sorting the statements, respondents give subjective meaning to the Q-set and thus 
revealing their subjective viewpoint (McKeown & Thomas, 1988). The respondents'  
Q-sorts are then analyzed to reveal similarities in viewpoints. If, for example, the 
question for an individual has been; ‘which number is most favorable?’ a result as visible 
in Figure 1.2 could present itself. Here the respondent has compared the statements, in 
this case numbers, and arranged them in order of favorability. The respondent has 
shown to find the number 3 most favorable, and the number 7 least. The numbers 1 and 
6 are a little favorable, the numbers 8 and 4 a little less and the numbers 2, 9 and 5 are 
in between.  
A software tool is used for the input of all the Q-sorts in order to get the overview of 
which statements are part of the top 3 that are assessed to be the root causes for project 
delays. The software also uses factor analysis and rotations to divide the total group of 
participants in smaller groups, combining those that have a similar perspective on the 
matter. These common perspectives, called factors, show how certain groups feel 
different from other groups, which may or may not depend on the characteristics of the 
respondents of that group. To assess if it does, all participants will be asked a few 
questions to get some insight in their background. 
The result of phase 2 will be both a set of perspectives formed by different groups of 
respondents and will provide a top 3 that will be judged as the root causes for project 
delays at SHTC. With this input, the interventions will be designed. Phase 2:  
Q-methodology is chapter 4 in this report.  
 
Phase 3: Intervention 
With the root causes defined, the purpose of the last phase is to design one or more 
interventions to present to the company as a way to decrease further delays of their 
projects. For the design, the root causes from phase 2 will serve as input, however, the 
results and comments from the interviews should be helpful here as well. Moreover, 
literature will be used to get more insight in the theory behind the root causes and to 
support the designs. Furthermore, experts in the field of project management at the 
company will be requested to share their opinion on the matter, which will be included 
in the interventions. 
The result of this phase will be one or more intervention design serving as potential 
ways for SHTC to reduce their problems with project delays. This part will be an 
important part of the graduation project, as it will answer the main research question. 
Phase 3: Interventions will be the content of chapter 5. 
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1.4 Expected results  
 
As mentioned before, project delays are a known problem to most companies. Moreover, 
the subject could be sensitive for employees, which might make it somewhat challenging 
to conclude the actual causes during the interviews. With this in mind, it would be 
reasonable to expect that the results show to be rather general and not surprising. It 
could however also be expected to find root causes that were unknown and unexpected. 
In both cases nonetheless, analyzing the scale of the problem amongst the company and 
designing interventions specifically for this company, will provide the insight that is 
requested and needed. The following causes are expected to be mentioned: 
▪ The project scope keeps increasing over time – the so called scope creep, which will be 

discussed in section in chapter 2. With high tech companies, innovation is key in their 
projects. For this reason results might be that not only legislation changes, but also 
developments that endanger the innovation require scope adjustments over time.  
▪ Budgets are unreasonable from the start – The finances of the project might be 

unrealistic, e.g. because the client demands a project with insufficient budget available.   
▪ Human resources are too tight – People working on multiple projects simultaneous, 

could have hard time prioritizing. 
▪ The duration of activities to determine the total time of the project is miscalculated – The 

time estimation is often based on experience which might not be realistic on new, 
innovative projects: the task duration could be highly unpredictable. 
 

1.5 Report structure 
 
Hereafter, the report starts by exploring the theoretical background into the subject of 
project delays in chapter 2. Relevant terms and concepts are explained, followed by 
laying out interesting common causes found in surveys and publications. Chapter 3 will 
illustrate the theory and the execution of the interviews more detailed, ending in the list 
of statements as its result. In chapter 4, the Q-methodology is described by showing its 
background, its use in practice and its results in terms of root causes and perspectives. 
In the following chapter 5, the interventions designs are presented with additional 
literature and reflecting back on the earlier obtained results. Lastly, chapter 6 contains 
the conclusion of this study, including discussion and recommendations.   
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Chapter 2 – Project Delays 
 
 
 
 
 
 
 
 
 
 
 
 
 
Before starting with finding answers to the research questions, a deeper understanding 
of several subjects is needed. To gain insight in the meaning of project delays, the 
concept of projects and timing needs to be defined. Timing in projects is controlled by 
proper management of the projects. Therefore, this chapter will start with various 
definitions of project management, following by the practical use of it by companies. 
One of the more well-known concepts in project management, and a key-component at 
SHTC, is the iron triangle, or triple constraint; representing the important aspects of 
scope, resources and time for a project. Seeing as the latter is the main focus when 
researching delays, an elaboration on project scheduling is included in the paragraph 
that follows. The chapter will end with a review of frequently mentioned causes for 
project delays in organizations worldwide.      
 

2.1 Project Management 
 
The topic of project management is an immensely popular one to write about and the 
term has been defined various ways in books, articles, research and other publications. 
Authors and experts define project management as ‘the process of controlling the 
achievement of the project objectives’ (Munns & Bjeirmi, 1996), ‘a set of guidelines and 
principles that can be tailored and applied to specific situation’ (Charvat, 2003), ‘the 
application of knowledge, skills, tools, and techniques to project activities to meet 
project requirements’ (Project Management Institute, 2000), ‘the art of creating the 
illusion that any outcome is the result of a series of predetermined, deliberate acts when, 
in fact, it was dumb luck’ (Kerzner H. , 2013). The most extensive definition is given by 
Cockburn (2003). He defines it as ‘any principle project management team relies on in 
order to successfully deliver project result’. 
Project management is applied in today’s business world to a large variety of different 
projects. Principles established in the 1950's have prescribed that methods and 
procedures should be applied to every project in a uniform way. Such uniform 
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implementation should ensure robustness and applicability to a wide range of projects, 
from the simple and small projects to most complex and large ones. The basic idea 
behind that traditional, rational and normative approach is that projects are relatively 
simple, predictable and linear with clearly defined boundaries which all make it easy to 
plan in detail and follow that plan without many changes (Andersen, 2006; Boehm & 
Turner, 2003; Williams, 2005). The ultimate goal of the traditional project management 
approach is optimization and efficiency in following initial detailed project plan, or, 
having said in usual way, to finalize project within planned time, budget, and scope 
(Shenhar & Dvir, 2007).  
 
The results of a survey of PwC (2007) showed that 77% of their studied companies had a 
documented, company-wide project management methodology. Organizations that do 
not have a project management methodology reported lower performing projects. It also 
states that 80% of “high-performing” projects are led by a certified project manager. Of 
the 77%, companies claimed to use either Prince2 as a methodology (11%), PMBOK 
(23%) or an in-house-developed methodology (39%), often based on, or a combination of 
the Prince2 and PMBOK (Bonnie, 2015).  
SHTC uses an in-house-developed methodology that closely resembles the methodology 
described by the Project Management Institute: The Project Management Body Of 
Knowledge, or PMBOK, contains guidelines which are adapted by many organizations 
worldwide as their company’s approach for project management. It explains the steps 
that are to be takin during the lifetime of a project. As a project is by definition a 
temporary activity (Project Management Institute, 2000), it has a clear start and end. 
Within that time, the project evolves through different phases, described by the 
methodology as the initiating phase, the planning phase, the executing phase, the 
controlling phase and the closing phase. These phases are also referred to as process 
groups, as they each exist of multiple process steps. ‘The process groups are linked by 
the results they produce, e.g. planning provides executing with a documented project 
plan early on, and then provides documented updates to the plan as the project 
progresses’ (Project Management Institute, 2008). The different process groups are not 
one-time events that end when the next one starts: Figure 2.1 shows how they may 
overlap during a project.  
 

 
Figure 2.1: Overlapping process groups (Project Management Institute, 2000) 

 
The manual teaches about knowledge areas on the management of integration, scope, 
time, cost, quality, human resources, communications, risk and procurement, which are 
important throughout the entire project. While some may be applied more during 
specific processes than others, all areas need to be controlled from start to end as is 
illustrated in Figure 2.1 by the controlling processes.   
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Each knowledge area is described by PMBOK in detail, when in many publications 
project success is assessed by four of them, i.e. scope, budget, time and quality (e.g. 
Cooke-Davies, 2002; Fortune & White, 2006; Meredith & Mantel, Jr., 2012). In their 
manifesto, based on project case studies, The Standish Group shows a percentage of 
successful projects in 2012 of 39%. Another 43% was ‘challenged’ and the last 18% 
failed. The term challenged was assigned to projects that did not meet the time, budget 
or scope constraint. A project failed if it was never completed. Hence, in this study, 
project success was determined by scope, budget and time. They also show that, of the 
studied projects of that year, the average amount of the scope that was delivered was 
69%. The average budget overrun was 59% and the projects did on average run 74% 
over time (The Standish Group, 2013).  
There exists a popular theory describing the relationship between the aspects of scope, 
budget, time and quality: the theory of constrains, or as it will be referred to from this 
point on, the triple constraint.   
 

2.2 Triple constraint  
 
Every project is defined by a list of customer-requested constraints, formulated in the 
scope, the amount of time available to produce the system in compliant with the 
requirements, and the limit of resources available for execution. This is referred to as 
the triple constraint of project management. The triple constraint constitutes one of the 
primary building blocks of the project plan and is paramount to the monitoring and 
controlling process group (Dobson & Feickert, 2007). The concept is visualized as a 
triangle, as shown in Figure 2.2, with each side representing a constraint. A time-
constrained project is bounded by its planning and a non-negotiable deadline, whereas a 
resources-constrained project is bounded by a clearly set budget and the amount of 
resources available. Scope-constrained projects are bounded by the specific performance 
criteria of the deliverables. Project quality, shown in the middle of the triangle in Figure 
2.2, constitutes an integral dimension of project management and is supported by the 
triple constraint (Newell & Grashina, 2003; Burke, 2007).  
 

 
Figure 2.2: The triple constraint 
 

The concept is purposely illustrated as a triangle to emphasize the consequences of 
change on any side. The triangle reflects the fact that the three constraints are 
interrelated and involve trade-offs – one side of the triangle cannot be changed without 
impacting the others (van Wyngaard, Pretorius, & Pretorius, 2012). If for example there 
is a request for a scope change mid-way through the execution of the project, the other 
two attributes, resources and time, will be affected in some manner, to support the scope 
change. The degree to how much or how little the resources and time are affected, is 
dictated by the nature and complexity of the given scope change (Tsongas, 2011). 
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Project quality takes root in all three variables of the triple constraint and is affected by 
balancing the three factors (Newell & Grashina, 2003; Project Management Institute, 
2000). ‘The task of project managers is to juggle with the scope, time and resources 
constraints and implement a proper trade-off, based on the priorities placed on the other 
constraints to secure the quality’ (Brewer & Dittman, 2010). Meredith & Mantel, Jr. 
(2012) apply another way for visualizing the concept of the triple constraint by 
projecting the objectives on the axes of a three dimensional coordinate system, which is 
shown in Figure 2.3: 

 
Figure 2.3: Direct project goals – scope, cost, time (Meredith & Mantel, Jr., 2012). 

 
The authors state that the figure implies that there is some function that relates them, 
which they say there is. However, ‘these functions vary from project to project, and from 
time to time for a given project’, yet a clear relationship between them always exists, 
and trade-offs will have to be made by those that have a stake in the project, as they all 
have an interest in making the project a success (Meredith & Mantel, Jr., 2012).  
 

2.2.1 Scope 
‘These are the functional elements that, when completed, make up the end deliverable 
for the project’ (Tsongas, 2011). Straightforward as that sounds, many find difficulties in 
a good scope definition. PMBOK teaches its users to create a scope statement, which 
‘provides a documented basis for making future project decisions and for confirming or 
developing common understanding of project scope among the stakeholders’. In this 
scope statement, the project justification, product, objectives and deliverables are 
described. Hereafter, a Work Breakdown Structure (WBS) is to be made with the scope 
statement is input. A WBS is a hierarchical decomposition of the deliverables needed to 
complete a project. It breaks the deliverables down into manageable work packages that 
can be scheduled and have costs and resources assigned to them (Haughey, 2014). The 
WBS creates a good overview of what is to be delivered in the project and makes it clear 
to see if nothing is forgotten. Moreover, that what is not in the WBS, is outside the 
scope of the project.  
Despite the tools that encourage ways to identify the complete scope up front, the scope 
can potentially change during the project life-cycle: ‘Scope creep’ is the definition of a 
process where additional work is added to the project after the scope has been 
established (Burke, 2007). Scope creep manifests itself in different ways. It can occur 
through small numerous changes, or it can occur through fundamental change in 
approach to the design. Not matter how it occurs, scope creep is detrimental to the 



Root Cause Analysis for Project Delays at a High Tech Company 

MSc Thesis  |  Laura de Swart  11 

 

overall project budget and schedule (Kuprenas & Nasr, 2003). It is however important to 
realize that working to avoid scope creep does not mean that the scope of the project is 
unchangeable (Groff & Jones, 2012). Management of the scope is therefore an important 
part of the project management. It includes the processes that are necessary to ensure 
that the project includes all the work required, and, more importantly, only the work 
required, in order to complete the project successfully. This is way it is primarily 
concerned with defining and controlling what is and is not included in the project 
(Project Management Institute, 2000).   

 
2.2.2. Resources 

This aspect covers the estimation of the total cost is terms of resources required to 
complete the project; i.e. budget and human resources. It encompasses various aspects, 
such as: labor rates, risk estimates, tools, et cetera. All aspects of the project that have a 
monetary component are part of the overall cost structure. Cost management includes 
the processes required to ensure that the project is completed within the approved 
budget (Project Management Institute, 2000). For most projects, the budget is for the 
largest part assigned to the people working on the project (Lucas, 2016; Heldman, 2004; 
Project Management Institute, 2000).  With the WBS, as described earlier, it is possible 
to estimate which, and the amounts of resources are needed, in order to make 
calculations on the potential costs of the project. PMBOK states that, besides the WBS, 
historical information can also provide valuable input for cost estimating: ‘information 
on the cost of many categories of resources is often available from one or more sources’. 
These sources include project files, commercial cost-estimating databases and project 
team knowledge (Heldman, 2004; Project Management Institute, 2000); although asking 
the team if they remember previous actuals may be faster, it is generally more unreliable 
than documented results (Project Management Institute, 2000).    
As the largest costs are generated by human resources, it is important to manage this 
aspect equally well as others. Human resources management includes the required 
processes to make the most efficient use of the people involved with the project, i.e. all 
the project stakeholders (Project Management Institute, 2000) and by doing so, limiting 
the costs for human resources. To ensure the efficient usage of human resources, it is 
important the take the people’s well-being into account, as this will have a certain 
impact on the project performance (Gray, 1999; Ouweneel, Le Blanc, & Schaufeli, 2013; 
Karau & Kelly, 2004). PMBOK imposes tools and techniques for team development 
including team-building activities, general management skills, reward and recognition 
systems, and training.  
Naturally, the management of the resources constraint is essential throughout the 
project and yet, as stated in paragraph 2.1, the average budget overrun was 59% in 2012. 
As scope creep is to be avoided with scope management, so is budget overrun in 
resource management.  
 

2.2.3. Time 
This refers to the actual time required to produce the deliverables that are defined 
within the scope with the given amount of resources (Tsongas, 2011). Managing of the 
time includes the processes required to ensure timely completion of the project (Project 
Management Institute, 2000). The total time of a project will be determined by the 
amount and duration of all the activities involved in the process of finishing the project. 
The WBS created with the scope statement will provide the overview of which activities 
are to be executed in order to produce all the required deliverables. Estimating the 
duration for each of these activities can be difficult, due to the fact that every new 



Root Cause Analysis for Project Delays at a High Tech Company 

MSc Thesis  |  Laura de Swart  12 

 

activity has a level of uncertainty. ‘Uncertainty in projects essentially manifests in a dual 
form: unpredictable events play an important role both at the stage of planning and in 
the course of the project itself when they have to be coped with in the respective 
situations’ (Böhle, Heidling, & Schoper, 2015). To best address this uncertainty, there 
are methodologies available to provide guidance in estimating the durations. Of course, 
the historical information, as mentioned with estimation the resource constraint, is of 
use here. Some activities, or even entire projects, will be less uncertain as they may have 
been executed times before in the same, or a similar way. However, as a project is by 
definition unique (Project Management Institute, 2000), there will always be a degree of 
uncertainty.  
For creating the schedule for the project and its activities, PMBOK proposes a 
mathematical analysis as the first step of schedule developing. A frequently used 
analysis by companies, and supported by PMBOK, is the Program Evaluation and 
Review Technique (PERT). PERT is a management tool for defining and integrating 
events; a process which must be accomplished in time to assure completing project 
objectives on schedule. More often than not, diversified activities contribute to the 
difficulty in completing a project on schedule (Duft, 2013). As in the nature of the triple 
constraint, scope creep or budget changes during the project can have a major impact on 
the total project duration.  
In a PERT analysis the activity-time distribution is assumed to be a beta distribution, 
and the mean and variance of the activity time are estimated on the basis of the 
‘pessimistic, ‘most likely’ and ‘optimistic ‘completion times. The time is calculated the 
following way: 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑇𝑖𝑚𝑒 (𝐸𝑡) =  
𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑡𝑖𝑐 + (4 × 𝑀𝑜𝑠𝑡 𝐿𝑖𝑘𝑒𝑙𝑦) + 𝑃𝑒𝑠𝑠𝑖𝑚𝑖𝑠𝑡𝑖𝑐

6
 

The formula shows that the most likely time estimate has more impact than the 
optimistic and the pessimistic do. However, the optimistic or pessimistic time estimate 
might turn out to be more consistent with the actual duration than the time that seemed 
most likely. The usage of PERT is therefore, like any other, a good tool for estimating 
duration; however, the calculated numbers should not be seen as given. Torres and 
Franco (2010) bring the method do discussion by stating that ‘…project scheduling with 
these techniques deals only with the time aspect without consideration of resource 
restrictions and/or cash flows’. In the case that the project takes longer than the 
estimated time and is more leaning towards the pessimistic time estimate, the project is 
delayed. There are multiple reasons for the occurrence of project delays. The triple 
constraint shows that many of these reasons are related to scope and resource issues; as 
mentioned, scope creep is often a cause for delays as it forces the deadline to extend. 
Delays in the execution time of certain activities might occur when resources required 
by these activities are not available in sufficient quantities during the time interval when 
they are scheduled to take place (Torres & Franco, 2010) which occurs when resources 
are working on too many projects at the same time (Stewart, 2015). Furthermore, the 
time constraint itself can cause the project to delay when the duration estimates are too 
optimistic or the planned schedule shows errors in the sequence of the activities 
(Wysocki, 2013).  
Reasons for projects to delay depend on the type of project, the size and the complexity 
of the project. The company has to decide on the importance of a certain delay to assess 
the consequences for the given project. In order to do so, risk management is used to 
analyze and attempt to quantify the potential for damages (Douglas, 2009). Careful 
documentation is essential in these situations to learn from it and thus trying to prevent 
repetition in future projects. 
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2.3 Common causes for project failure 
 
The study of The Standish Group showed 61% of their studied project did not meet the 
time, budget or scope constraint with 42% of that group ending in project failure. Those 
that did not meet their deadline were on average 74% later than initially planned for 
(The Standish Group, 2013). Various similar studies have been conducted in different 
areas and on different moments in time, hence, the percentage of projects that 
experience delays vary in the publications that address the subject. However, the fact 
remains that project delays and failure are a well-known problems for organizations 
worldwide. Even though there has been a vast amount of research into the matter, the 
issue has yet to be resolved. This amount of research does however provide a list of 
common causes that are most often reasons for these problems.  
 

2.3.1 Results from surveys 
Surveys conducted at companies provide a good insight for knowing where project 
failure comes from. In the results of their survey on project failure form 2011, Geneca 
had 596 individuals closely involved in the software development process participated in 
a survey, which revealed that 75% of IT project leaders believe their projects are 
“doomed from the start”. This lack of confidence in project success may result in a 
decreased motivation, leading to lower work performance, causes projects to delay. 
Nonetheless, this lack of confidence has its origin: 80% of the respondents admitted they 
spend at least half their time on rework. Other findings of the survey were that ‘business 
involvement is inconsistent or results in confusion’: 78% felt the business is usually or 
always out of sync with project requirements and business stakeholders need to be more 
involved and engaged in the requirements process. Also, only 55% of the respondents felt that 
the business objectives of their projects are clear to them: unclear business objectives. 
Another problem that came forth in the survey is that requirements definition processes do 
not reflect business need: ‘Less than 20% describe the requirements process as the 
articulation of business need’. And lastly, a lack of complete agreement when projects are 
done: The respondents stated that only 23% state they are always in agreement when a 
project is truly done (Geneca, 2011).  
 
As they continued to see worsening project outcomes, disruptive global trends, and an 
uncertain economy, PMI has conducted the Pulse study since 2006 to provide evidence 
that implementing strategy successfully is inextricably linked to an organization’s 
capability to deliver successful projects and programs. In their survey, they asked 
companies to select reasons for why they think their projects failed. The most important 
reason was confirmed by 41% of the respondents, which stated that their organization’s 
priorities changed during the project. What also changed throughout the project, were the 
project objects (38%), which would relate closely to the third most mentioned reason of 
inaccurate requirements gathering (37%). Other causes had to do with lacking definitions of 
aspects such as opportunities and risk (31%), vision or goals (31%), cost estimates (30%), time 
estimates (28%) and resource dependencies (26%). 21% of the respondents also gave an 
inexperienced project manager for a reason and 14% said team member procrastination was 
their main problem (Project Management Institute, 2016). 
 
PMI has published another survey around 20 years ago, in which 70 professional 
engineers suggests that there are at least a dozen distinct explanations for project 
failure. In this survey, the respondents were presented with 70 postulated reasons for 
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project failure. They were asked to rate each prospective reason by its importance as a 
cause of failure, and to provide additional reasons for project failure if they had any.  
 
Planning was stated to be the most important key to a project's success. The survey 
showed that the first rated reason for project failure was “the project was not adequately 
defined at the beginning.” Just a little below there, on the third place of rated reason, the 
respondents said that “a lack of clearly defined project goals and objectives” has great impact 
on their project’s failure. The fifth most highly rated reason was “project planning was 
done with insufficient data.” Another reason that was rated as important was “poor work 
definition.” Each of these contains some aspect of project planning as a concern. Some 
survey comments on planning included “failure to have regular project planning meetings,” 
“failure to set realistic goals for team members early,” “lack of constructability,” “failure to define 
requirements properly,” “poor design review in initial planning,” and “not enough time spent 
building the project infrastructure.” 
Also, change is a major cause of project failure. Many project changes are a result of 
poor planning. Some project planners suggest that the cost of executing a project 
change increases exponentially with time. Major changes late in the project can kill the 
project. In this survey, two of the top ten reasons listed for project failure were “too many 
project changes” and “the scope of the project changed during the project.” Other reasons related 
to change included “too many project changes resulting in loss of project direction” and “failure 
to quickly absorb changes in scope.” 
Another possible cause of project failure is the project manager. The respondents of the 
survey assessed “an incompetent project manager” as the second most important reason for 
project failure. This was followed by “project manager unwilling to make decisions,” which 
was fourth, and “project problems ignored” at number six. Three other highly rated reasons 
for project failure were “poor management by the project leader,” “loss of control by the project 
manager,” and “the failure of the project manager to delegate.” 
Furthermore in the survey, three of the top 15 reasons for project failure were related to 
scheduling. These included “overly optimistic deadlines,” “the project attempted to accomplish 
too much in too short a time frame,” and “the project schedule was not followed.” Either an 
unrealistically short schedule was conceived in the planning phase or the project team 
did not follow the schedule that was established.  
Another top reason for project failure mentioned in the survey was the lack of support 
and involvement of top management. Suggestions from the engineers regarding upper-
level management's involvement in project management are that projects sometimes fail 
because of the “owner meddling in the project manager's affairs” and “team members being 
removed from the project for long periods of time to complete other company tasks.”  
Failure to contain costs and improper funding can cause projects to fail. Appropriate 
funding levels should always be determined at the planning stage of the project. Failure 
to provide adequate funding resources will make it difficult to meet project objectives 
and satisfy the customer. Overly optimistic funding projections can be as deadly to a 
project's success as overly optimistic schedule deadlines. Even if funding projections for 
a proposed project might be adequate, if project costs escalate beyond initial estimations, 
the project can still be derailed. Failure to contain costs often occurs because of changes 
made in the scope of the project after it is under way.  
A project may be doomed to failure if inadequate non-funding resources are allocated to 
the project. Resources, both human and equipment and facilities, are usually determined 
at the project planning phase. Insufficient or inadequate resourcing can sidetrack a 
project, causing a drain on the time and energy of the project team. One major 
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recommendation of this study is that all the stakeholders of the project are to be 
included in a very thorough planning process, thereby maximizing the input from the 
various vested interests and broadening the understanding of the project manager and 
team members.  
The management of information is also a potential source for project failure. Survey 
respondents suggested that project failure can be caused by “lack of quality feedback 
(audits, rework, etc.)” and “poor coordination with vendors.”  
Some engineers in the survey felt that project failure can be traced to the failure to utilize 
penalties and rewards as motivation for the successful completion of tasks. If project team 
members, subcontractors, vendors, and other project players do not have hard incentives 
to complete their tasks on time and within budget, they may find other tasks and 
projects that are more pressing or more rewarding.  
Failure to properly assess the risk of the project and evaluate the project sponsor's and 
project manager's propensity toward that risk can fail the project.  
A few other reasons for project failure were postulated by engineers in the study. One of 
these was “failure of suppliers to meet their commitments.” The commitment and reliability 
of a supplier is a serious concern, especially in the present-day continuous quality 
improvement environment. Another reason was “government interference.” Survey 
respondents also mentioned the “inability to assess community reaction to the project ahead of 
time (usually environmental concerns)” (Black, 1996).   
 

2.3.2 Results from literature 
There are many different, seemingly independent causes of project failure. However, as 
one studies the entire spectrum, it becomes clear that many of these causes are actually 
interwoven and dependent (Black, 1996). This is again showed by the concept of the 
triple constraint; when one side changes, there are consequences for the others. Similar 
for other aspects then scope, resources and time, e.g. ineffective project managers or 
poor information systems can result in slipped schedules, increased cost, and dissatisfied 
team members. If realistic goals and objectives were to be set in the beginning, increased 
costs, missed schedules, the assignment of inappropriate or substandard resources, and 
changes should be minimized, resulting in success rather than failure. 
The previous section provides information from different surveys, showing causes for 
delays. Combining with other found literature, a list of causes that seem to be the 
bottlenecks for many projects can be made. Based on the triple constraint, these are the 
most import ones: 
 
Scope 

▪ Scope creep 
(Baars, 2006; Black, 1996; Goldratt, 1997; McConnell, 1996; Tsongas, 2011; Brewer & Dittman, 
2010; Groff & Jones, 2012; Geneca, 2011; Project Management Institute, 2016) 

The expansion of the scope is a phenomenon in which new functionalities continue to be 
conceived and requested as the project proceeds. Scope creep can occur for several 
reasons: initial scope was not complete or thorough, upper-level management or the 
client changed the scope, unforeseen difficulties arose, and financial problems. Geneca’s 
survey said that 78% felt stakeholders need to be more involved and engaged in the 
requirements process, seeing as 45% mentioned unclear business objectives. ‘Less than 
20% describe the requirements process as the articulation of business need’, which 
ultimately results doing more work then what was originally in scope. PMI also stated 
inaccurate requirements gathering as reasons for project failure.  
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Resources 
▪ Budget overrun 

(Baars, 2006; Black, 1996; McConnell, 1996; Tsongas, 2011; van Genuchten, 1991) 

The further the project is toward completion when change is implemented, the more 
potential there is for cost overrun. To maximize cost containment, the project team and, 
in particular, the project manager needs to show discipline and to focus on the original 
project plan as much as possible. During inflationary periods, it is imperative that the 
project stay on schedule so that the costs of materials, supplies, and labor do not 
increase beyond the project budget.  

▪ Working on too many projects at the same time 
(Baars, 2006; Black, 1996; Goldratt, 1997; McConnell, 1996; Project Management Institute, 2016) 

Dividing work across many different projects (or other tasks) causes waiting times that 
lead to many delays in projects. Perhaps a representative from human resources could be 
included in project planning so that there is an optimal assignment of people to multiple 
tasks within different projects.  

▪ Motivational problems  
(Boehm B. W., 1981; Lackhanpal, 1993; Baars, 2006; Black, 1996; Weinberg, 1971; McConnell, 
1996; Project Management Institute, 2016) 

Study after study has shown that motivation probably has a larger effect on productivity 
and quality than any other factor and after motivation, either the individual capabilities 
of the team members or their relationship as a team probably has greatest influence on 
productivity. Failure to deal with these problems threatens development speed. 
Insufficient human resources will usually slow a project down or place an inordinate 
burden on project team members, resulting eventually in burnout, mistakes, poor 
morale, or any combination thereof. 

▪ Unskilled project manager  
(Larso & LaFasto, 1989; Black, 1996; Baars, 2006; Goldratt, 1997; McConnell, 1996; Project 
Management Institute, 2016) 

A project manager who helps steer the project in a timely fashion and provides sound, 
inspiring leadership can go a long way toward bringing about a successful project. 21% 
of the respondents of the PMI survey gave an inexperienced project manager as reason 
for project failure. A lack of action by the project manager to deal with problems with 
employee is the most common complaint that team members have about their leaders.  
 
Time 

▪ Insufficient planning and scheduling 
(Baars, 2006; Black, 1996; McConnell, 1996; Tsongas, 2011; van Genuchten, 1991; Boehm B. W., 
1981; Brewer & Dittman, 2010; Geneca, 2011; Project Management Institute, 2016; Groff & Jones, 
2012) 

While it is unlikely that project planners have knowledge of all activities and resources 
needed to effect successful project operations, it is imperative that they understand as 
much about the project goals and objectives as possible before project launch. Such 
planning items as project definition and scope are critical. Project planning could be 
improved by involving all stakeholders up-front. Project team members, upper-level 
management, finance, purchasing, vendors and contractors, clients, and others should all 
be part of the project planning process. If the planning is insufficient and the schedule is 
failed to meet, this can result in increased costs due to equipment and human resource 
downtime, inflated values of raw materials and supplies, lack of coordination and lost 
opportunities. Overly optimistic schedules can place considerable pressure on a project 
team. The team will initially attempt to reach the (unrealistic) deadlines. These attempts 
lead to sloppy work and more errors, which cause further delays. 
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Other 
▪ Poor information management 

(Black, 1996; McConnell, 1996; Project Management Institute, 2016) 

Information management can consist of anything from a flow of memos to high-end 
project management software. The transference and communication of cost, schedule, 
inventory, and feedback information is vital to a project's life. The project manager and 
all key players should be privy to the latest information on the project's status on a 
regular basis so that the project can be kept on course and deviations can be recognized 
and corrected.   

▪ Improper governance and upper-management support 
(Black, 1996; van Genuchten, 1991; Groff & Jones, 2012) 

Many projects have succumbed to the stress of changes and associated cost increases 
that come with fickle government regulations. Upper-level management should make it 
clear within the company culture that the project is worthwhile and that they support it. 
However, over-involvement by upper-management undermines the project manager's 
authority and the respect of team members, subcontractors, customers, and others. In 
effect, attempts by upper-level management to over-control the project can actually 
result in a project that gets out of control. The role of upper-level management in a 
project is not to be the project manager, but to be a sponsor and facilitator of the project.   

▪ Lack of risk management  
(Boehm B. W., 1981; Black, 1996; Project Management Institute, 2016; van Genuchten, 1991) 

As a project unfolds over time, the world evolves. Financial markets change, the 
business climate changes, technology changes, and the governmental and cultural 
climate changes. Virtually no project is undertaken in a static system. Risk analysis 
should be an essential part of the planning process. If a project does not actively manage 
its risks, only a single one actually has to occur to change the project from a rapid-
development project to a slow-development one. Failure to manage risks is one of the 
most common classic mistakes. 
 

2.4 Conclusion 
 
The first paragraph of this chapter provides a brief explanation on project management, 
followed by the second paragraph, showing that scope, resources and time, as aspects of 
the triple constraint, form an understanding of the consequences when any of those 
constraints is challenged during a project. Paragraph 2.3 presents common causes for 
project failure, according to literature. This list contains part of a larger whole of 
reasons why project fail, or to be more in line with the study of this thesis, causes for 
project delays. Of course, delivering on or before the deadline with major budget 
overrun would not be considered a project success; however, for this study, the fact that 
the project is on time is most important. Even so, in reality, and as deliberately 
expressed with the concept of the triple constraint, it rarely happens that major things 
go wrong in a project that is still able to reach its deadline. The list of common causes, 
although not complete, shows aspects that are problematic in many organizations and 
are therefore to be expected to reveal themselves at SHTC. When designing the 
interview questions for phase 1, for creating statements for the Q-methodology in phase 
2 and during the writing of the interventions, the common causes will be taken into 
account. The interview questions, which are involved in the first step of the analysis, 
will ask about the common causes. That is, if they are not mentioned by the people of 
SHTC themselves first.  
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Chapter 3 – Phase 1: Interviews 
 
 
 
 
 
 
 
 
 
 
 
 
 
To answer the first sub-research question, ‘Why do project delays occur at SHTC according 
to its employees?’ interviews are held under a group of employees at SHTC who are 
believed to be experts on the subject of project management, by being involved in, or by 
leading a significant amount of projects at SHTC. A total of 12 participants have been 
interviewed during 11 interviews, which were semi-structured; meaning that certain 
questions are prepared, yet there is plenty of room for elaboration on either the prepared 
or additional questions (McNamara, 2008). This chapter starts by elaborating on this 
interview format, after which the interview questions and participants will be described. 
The transcribing and coding process is explained, showing how this phase of the study 
prepares for the next, where the Q-methodology will be used to further analyze the 
results from the interviews.  
 

3.1 Interview methodology  
 

3.1.1 Interview format 
A popular area of interest in qualitative research design is that of the interview protocol. 
Interviews provide in-depth information pertaining to participants’ experiences and 
viewpoints of a particular topic (Turner, 2010). Often times, interviews are coupled with 
other forms of data collection in order to provide the researcher with a well-rounded 
collection of information for analyses.  
As common with qualitative analyses, there are various forms of interview design that 
can be developed to obtain thick, rich data utilizing a qualitative investigational 
perspective (Creswell, 2007).There are three formats for interview design that are 
summarized by Gall, Gall & Borg (2003): The informal conversational interview, the 
general interview guide approach, and the standardized open-ended interview. These 
formats are also known as the open interview, the semi-structured interview and the 
structured interview.  
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▪ Informal conversational, or open interviews are outlined by Gall, Gall, and Borg 
(2003) for the purpose of relying “…entirely on the spontaneous generation of questions 
in a natural interaction…” With this approach, the interviewer does not ask any specific 
types of questions, but rather relies on the interaction with the participants to guide the 
interview process (McNamara, 2008). The researcher may end up with interesting 
results that were not planned for, yet he can also acquire too irrelevant information. 
▪ The general interview guide, or semi-structured interview is, as the name 

suggests, more structured than the informal conversational interview although there is 
still quite a bit of flexibility in its composition (Gall, Gall, & Borg, 2003). The ways that 
questions are potentially worded, depend upon the interviewer. Therefore, an issue with 
this type of interview can be the lack of consistency in the way questions are posed as 
the interviewer can interchange the way he or she poses them. With that in mind, the 
participants may not consistently answer the same question(s) based on how they were 
posed by the interviewer (McNamara, 2008).  
▪ The standardized open-ended, or structured interview, is very structured in 

terms of the wording of the questions. Participants are always asked identical questions, 
but the questions are worded so that responses are open-ended (Gall, Gall, & Borg, 
2003). This format does not allow improvisation, anticipation on the participants’ 
responses or any follow-up questions.  
For this research, the general interview guide is used during the interviews. According 
to McNamara (2009), the strength of this approach is the ability of the interviewer “…to 
ensure that the same general areas of information are collected from each interviewee; 
this provides more focus than the conversational approach, but still allows a degree of 
freedom and adaptability in getting information from the interviewee”. The interviewer 
remains in the driver’s seat with this type of interview approach, but flexibility takes 
precedence based on perceived prompts from the participants (Turner, 2010). 
 

3.1.2 Interview questions 
There are a number of questions that can be posed at a meeting with participants that 
will provide a guiding procedure for the interview. Whether or not a formal interview 
guide is used, it is always a good idea to start with open-ended, descriptive questions 
prior to an interview: conversation starters (Taylor, Bogdan, & DeVault, 2016). The 
first question can be one where the participant can lightly tell something about their 
situation, which will put the interviewer and the interviewee more at ease with one 
another, thus making the rest of the interview flow more smoothly (Harvard, 2016). 
After that, “why” questions should establish a general focus for the investigator and 
stakeholders, reminding everyone what the purpose of the study originally was. The 
remaining questions – what, how, who, where and when – enable participants to identify 
associated influences (Stringer, 1999). “What” and “how” questions help to establish the 
problems and issues: what is going on that bothers people? How do these issues intrude 
on the work of the people or group? “Who”, “where” and “when” questions focus on 
specific actors, events, and activities, that relate to the issues at hand. The purpose here 
is not for participants to make quality judgements about these elements but rather to 
assess the data and clarify information that has been gathered (Berg, 2004).  
 
Harvard (2016) poses certain guidelines for developing interview questions:  
▪ Questions should be simple. Do not ask more than one question at a time.  
▪ The best questions are those which elicit the longest answers from the participants. 

Avoid questions that can be answered with one word.  
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▪ Do not ask questions that require the participants to do an analysis that would be 
the interviewer’s job.  

▪ Likewise, do not ask for hearsay or opinions on behalf of the group they are a part of 
“What do people around here think of x?” Rarely anything interesting is gained 
from that.  

▪ Don’t be afraid to ask embarrassing questions. If you don’t ask, they won’t tell 
(Harvard, 2016). 

 
The final interview contains a set of questions that are used to guide the interview 
towards a comprehensive view on project delays. After a short introduction about the 
research, the purpose of the interview and seeking permission to record the 
conversation, the questions start with one that serves as a relevant conversation starter, 
where the interviewee is asked to give some information about the content of the 
project. The following questions are about the interviewee’s experience, about the 
planning phase of the project, about how he or she felt about this planning, leading up to 
the main questions about why projects at the company experience delays. The final 
questions are about team dynamics and communication, which are likely to have been 
discussed before these questions are reached, yet are still. This is because it is a subject 
that some tend to forget as a potentially important factor for why a project might be less 
successful. These questions are mostly formulated as ‘why, what and how’ questions, for 
the purpose of establishing problems. ‘Who, where and when’ questions are likely to 
come up as follow-up, unintended questions when specific actors, events, or activities are 
mentioned. The final interview can be found in Appendix A, and B for the Dutch 
version; which was used in all the interviews.   
 

3.1.3 Interview participants 
Selection of the participants for the interviews, or interviewees, was based on selection 
of projects. By joining meetings, observing and consultation of managers, it was 
concluded that certain projects are more delayed than others and would therefore be 
more interesting to analyze during the interviews. Also, for the purpose of comparison, a 
pair of interviews was based on a project that did not experience major delays. Further 
characteristics of the projects, such as time estimates, can be found in Appendix C. 
 
Table 3.1.: Overview interviewee characteristics 

Interview Interviewee Department Project 

No. 1 P. 1 Structural Improvement A 

No. 2 P. 2 Structural Improvement B 

No. 3 P. 3 Structural Improvement C 

No. 4 P. 4 Structural Improvement B 

No. 5 P. 5 Information Technology B 

No. 6 P. 6 Information Technology B 

No. 7 P. 7 Structural Improvement B 

No. 8 P. 8 Information Technology C 

No. 9 P. 9 Factory Operations D 

No. 10 P.10 Factory Manufacturing E 

No. 11 
P. 11 Information Technology C 

P.12 Information Technology C 
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Table 3.1 shows an overview of the interviews, the interviewees and their department, 
and project they were interviewed about. Project B is a somewhat troubled project. It 
experiences issues with resources, budget and mostly time. Project C is a more smoothly 
going project, which faces relatively little problems. During these interviews, the focus 
is on these projects; however, some questions can be answered with other projects in 
mind. A, D and E are projects with average delay; meaning that they experience a delay 
that is neither thought of as extensive, nor as insignificant by the people of SHTC. 
When interviewing these participants, the projects are used more as guidelines, while 
also frequently referring to projects at SHTC in general.  
 
A total of five participants are located at the Structural Improvement department. Five 
are from the Information Technology department and two participants are working at 
the Factory. These departments are briefly described: 
▪ Structural Improvement department (SI): This department is also known as the 

project management department. It manages the execution of cross-sector structural 
improvements projects with an IT component, which are not related to the core product.  
▪ Information Technology department (IT): The IT department works closely 

with Sales, Marketing and Customer Support, servicing and improving the applications  
these departments need. Their goal is to deliver good services while adding value to the 
organization through projects and innovation.  
▪ Factory (F): In the factory, creating, testing, improving and delivering the core 

product is the main business. While SI and IT projects are more based on improvements 
for the company itself, the factory is focused on providing products for the client. For 
that reason, their way of planning and executing projects is in some ways different from 
the project processes in the other departments. To obtain another point of view on 
project management at SHTC, two participants form the factory were included.  
 

3.1.4 Coding and transcribing 
The goal of the interviews is to obtain a variety of reasons for project delays at SHTC. 
As mentioned in chapter 1, the introduction, this variety of reasons is going to be 
assessed by a group of participants to obtain the root causes for project delays, which is 
achieved in the second phase of this study, with the use of the Q-methodology. 
Therefore, the result of the interviews should be a set of statements that can be judged, 
which is the purpose of the method. Transcribing and coding the interviews will thus be 
for the purpose of creating a Q-sample: the final statements with which the Q-analyses 
will be performed.  
In their paper ‘Using Q-Method to Reveal Social Perspectives in Environmental 
Research’, Webler, Danielson and Tuler (2009) wrote a step-by-step way to carry 
through a Q-study. They give a detailed description on how statements are gathered 
from interviews by categorizing the data.  
 
Creating categories for Q-statements inductively from interviews.  
One way to ensure that the final Q-sample represents the concourse (i.e. all things that 
are said or thought about involving the issue) accurately is to use a sampling approach 
based on theoretical categories. The categories and statements are going to be taken 
from the interviews, with the theory from chapter 2 on causes for project delays in mind. 
Once the categories are defined, a large number of potential Q-statements are sorted 
into the categories. Statements are then selected from each category, ensuring that all 
important aspects of the concourse are included in the Q-sample.  
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After the interviews have taken place, the recordings are used for transcribing, where 
the conversation with the interviewee is literally copied onto paper, without changing 
any words, grammar or content (University of Leicester, 2012). With this data, it is 
possible to search for categories of statements that are related to the topic of project 
delays. The categories for the theoretical sampling can be generated from the interviews 
using inductive analysis. This kind of social research was first identified by Barney 
Glaser and Anselm Strauss as “grounded theory” (Glaser & Strauss, 1967). Inductive 
analysis works from the raw data to generate conceptual categories that have 
explanatory potential. It starts by collecting data. In this case, and often other times, 
this is achieved through interviews. After transcribing, the data is then coded. Coding is 
a process of qualitative data analysis which involves identifying themes and subthemes 
in the interview (Webler, Danielson, & Tuler, 2009).  
 
In an inductive approach, the transcripts are read to try and recognize recurring themes 
in the interviews. These themes may be simple and concrete (e.g. opinions toward a 
specific trash incinerator) or they may be more abstract and generalizable (e.g. reasons 
why it is important to build trust in government). Codes are labels assigned to pieces of 
text in the interviews. After going through all the interviews, several dozen first-level 
codes result. Hereafter, the codes are taken to look for deeper patterns and meanings 
within them, essentially doing a second level of coding. For the sake of clarification, 
these are to be named as “categories.” Second-level coding should lead to only a handful 
of categories (Webler, Danielson, & Tuler, 2009).   
 
A way proposed by the paper of Webler, Danielson and Tuler (2009) for execution of 
this approach is to create the categories by reading the concourse and selecting a large 
set of potential Q statements, usually in the range of 100-300. To bring down the 
amount, the first step is grouping the obviously similar ones, while keeping related 
statements in close together, in order to more easily see when a reorganization of the 
total would be helpful. This should be continued until there remains a manageable 
number (Webler, Danielson, & Tuler, 2009). Following this approach, an amount of 
around 100 statements is reached after the first level of coding and six or seven 
categories can be defined. The obvious similar statements are grouped first. For 
example, the comment ‘…what is missing is a structural way of addressing issues’, and 
the comment from someone else: ‘people should work on solving problems in a 
structural way’, are so similar, that they can be combined to one statement. By 
continuing this process until a manageable number of statements with no unnecessary 
double ones are left, the interviews provided 40 statements that can be divided into 
three categories. 
 

3.2 The statements 
 
The final 40 statements are created by interpreting and grouping various comments 
made by the interviewees. In Table 3.2 the three categories are shown with their 
statements. The two last columns show the number of participants that have spoken 
about that particular statement in some way (#P) and the number of times the statement 
was mentioned in total over all the interviews by all the interviewees (#T). For 
example, the first statement ‘It is unclear how and if governance is attacking 
reoccurring problems’ has been created by hearing comments on that in 5 interviews. 
During those 5 interviews, a total of 12 comments have been made.  
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Table 3.2.: List of statements and the amount of times they are mentioned  

Category Statement #P #T 

Project  
Stakeholder 
Involvement 

It is unclear how and if governance is attacking reoccurring problems. 5 12 

Some people are not involved at certain moments during the project, where they 
should have been. 

5 9 

Too often, people blindly assume that co-workers will do the job they promised to 
do. 

8 11 

There is too little collaboration; people work more for their selves, than as a team 
for the company. 

6 7 

There is conflict of interests between the stakeholders. 7 10 

Problems often have unclear ownership; no one wants to take responsibility. 6 11 

Resources lack dedication and motivation to invest more time in the project when 
needed. 

8 11 

Problems lack a structural way of being solved. 7 14 

Too much time is spent waiting on signatures and approvals. 4 9 

Resources lack knowledge about the content of the project, while they need to 
solve problems or make important decisions. 

7 27 

People do not take enough initiative to share their knowledge; they need to be 
triggered to do so. 

5 14 

Information has to go through too many stakeholders; information gets lost in 
knowledge transfers. 

8 13 

Communication and knowledge sharing between departments is difficult due to 
difference in the level of knowledge. 

6 13 

There is a lack in overview and authority of all the different departments and 
stakeholders. 

8 17 

Project 
Process and 
Preparation 

Too many projects are started, when some are less necessary. 2 3 

Different parties use different methods and report to different organs; it lacks 
alignment. 

3 8 

Resources are working on multiple projects simultaneously and are having a hard 
time focusing and prioritizing. 

8 27 

Documenting and maintaining the projects process is done insufficiently. 3 7 

The project planning is often too optimistic and contains too little buffer. 8 18 

People wait too long before warning that the schedule is no longer feasible. 4 7 

The scope includes too much to be manageable. 4 6 

Projects start without having thought everything clearly through; the preparation 
is insufficient. 

10 45 

Waterfall method is used when agile methods would fit better. 2 3 

Replacing resources takes time; the time to train a new team member is 
underestimated. 

4 8 

The ‘lessons learned’ are not used enough; the same problems keep occurring. 4 6 

Deliverables with insufficient description leave room for interpretation and 
misunderstandings. 

5 12 

End users have a hard time being comprehensive in their requirements, resulting 
in many change requests. 

3 5 

 
 
 
 
Project’s  
Way of 
Working  
at SHTC 
 
 

Giving a time/budget estimate is obligatory in certain meetings, so unrealistic 
ones are given. 

6 9 

It is (too) easy to obtain more time and/or budget for projects. 3 3 

Delivering high quality is more important than delivering on time, even when 
lower quality would be sufficient. 

3 6 

SHTC depends too much on external organizations; there are problems with 
communication and dedication. 

5 18 

The testing environment is outdated and not well maintained. 5 9 

Environments are too complex to manage and contain too many dependencies. 4 12 
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Project’s  
Way of 
Working  
at SHTC 
(continued) 

People are too focused on their personal targets, which are not aligned with 
SHTC’s goals. 

2 7 

People do not feel urgency for being on time due to lack of any consequences for 
running out of time (and budget). 

7 15 

Due to delays the capacity is increased; resulting in inefficient collaboration. 2 4 

There is too little positive feedback and acknowledgement, resulting in decreased 
motivation. 

5 13 

The service level agreements are unclear between departments. 1 6 

There is too little knowledge transfer between projects. It is unclear what the 
status of other projects is. 

6 13 

Project leaders are not skilled and mature enough. 5 9 

 
Some statements are based on many comments and are therefore obviously added to the 
Q-sample. Others are mentioned only a few times; however, the participants had strong 
believes that this aspect was important and provided good reasoning. The sample also 
contains a few statements that were not that obvious nor did they come from strong 
reasons. These statements are added because of questions during the interviews that 
provoked an interesting reaction; when for example there was spoken about waterfall 
and agile methods, many were not that decisive on whether they prefer one over 
another, yet when asking about their way of handling the planning of the project, they 
tend to describe a more agile way of working, without actually calling it that.  
 
The 40 statements, presented with a selection of two to three comments from 
interviews, showing the origin of the statement, are to be found in Appendix D. 
 

3.3 Conclusion 
 
The interviews were held with twelve people who were believed to be experts on the 
subject op project management. A semi-structured interview approach was used and all 
the interviews were recorded, transcribed and coded for the purpose of creating a  
Q-sample: the final statements with which the Q-analyses will be performed.  
 
The interviews have led to 40 statements as to why project are believed to be delayed at 
SHTC. Reviewing the common causes, there are certainly similarities in the lists. It is 
only logical that a company experiences the same reasons for project troubles as any 
other. However, it should also not be surprising that a unique company has their very 
own, less common problems. Mainly the statements from the category ‘Project Process 
and Preparation’ are recognizable, including scope creep, occupied resources, inaccurate 
planning and overall lack of preparation, which are mentioned frequently in chapter 2. 
The more unique problems are mostly found in the ‘Project’s Way of Working at 
SHTC’ category; the dependency on external organizations, the employees’ priorities for 
quality and the easily obtained additional time are issues that are less often found in 
literature, and seem to be specific problems for the company.  
 
The statements will be used in the Q-methodology, which will be elaborated in the next 
chapter, containing phase 2 of this study. The 40 statements are the answer to the first 
research question ‘Why do project delays occur at SHTC according to its employees?’ and will 
be the finish op this chapter: Phase 1 – Interviews. The following phases will be using 
all or part of these statements to eventually answer the main research question.  
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Chapter 4 – Phase 2: Q-analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
For the second phase of the research, it is the goal to find the answer to the second 
research question: ‘Which reasons define the root causes for project delays at SHTC?’ in order 
to search for ways to help tackle this problem. By having collected the 40 statements 
from the interviews in the previous chapter, there is now a possibility to assess these 
statements by ranking them to see which of these are believed to be the most influential 
contributors to project delays. To do so, the Q-methodology is used. First in this 
chapter the theoretical background of this method is given for a better understanding of 
the execution process, which is explained after. The chapter will end with the results of 
the Q-analysis.   
 

4.1 Q-methodology – Theoretical background 
 

4.1.1  Research of subjectivity 
Q-methodology was first introduced by psychologist William Stephenson (1902-1989). 
“Q-methodology combines the strengths of both qualitative and quantitative methods” 
(Brown, 1996). The method is one that studies subjectivity and can be used on various 
researches. Subjectivity can be defined as “a person’s communication of his or her point 
of view” and it is always stems from a person’s “internal frame of reference” (McKeown 
& Thomas, 1988). An internal frame of reference can refer to the personal viewpoint of 
the respondent; in this research, it is the viewpoint of several people for reasons why 
project are delayed. This frame of reference has been established through the experience 
of working on or being in other ways involved in projects at SHTC.  
Two types of subjectivity are explained by the following example, showing how the Q-
methodology studies the subjectivity in comparison to other methods. In this example, 
respondent A and B are assessing the importance of five criteria. When looking at Table 
4.1, where both respondents assessed whether or not they find a criterion important, it 
could be concluded that both respondents have almost the same opinion. After all, they 
only disagree on one out of five criteria.  
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Tables 4.1: Importance of criteria             
Respondents A and B Criterion 1 Criterion 2 Criterion 3 Criterion 4 Criterion 5 

Important A,B B A,B  A,B 

Not important  A  A,B  

 
Table 4.2: Ranking of Criteria 

Respondent Most important    Least important 

A Criterion 5 Criterion 1 Criterion 3 Criterion 4 Criterion 2 

B Criterion 2 Criterion 3 Criterion 5 Criterion 1 Criterion 4 

 
However, looking at Table 4.2, where the criteria are ranked according to personal 
preference, it becomes clear that the two respondents actually have quite different 
opinions. In the second table the criteria are rated relatively to each other and the 
context clarifies this. Hence, this reference provides much more information than a ‘yes, 
no’ question ever did (McKeown & Thomas 1988). Q-methodology uses the concept of 
ranking as simplified in Table 4.2. By asking multiple people from SHTC to rank the 40 
statements, the prioritization of these criteria comes forth. All statements are based on 
people’s opinion on why project delay, yet the comparison with other people’s opinions 
and ranking the statements will bring about the real subjectivity (Brown, 1993).  
  

4.1.2  The Q-analysis process  
As the method revolves around the ranking of statements, the process starts by defining 
these statements. This set of statements, also referred to as the Q-sample, should 
comprehensively represent the concourse: the sum of all things people say or think about 
the issue being investigated. The concourse is most typically collected through 
interviews and focus group discussions. In addition, sources such as publications, essays, 
or any other sources related to the issue may be used. The collection of the concourse 
and the Q-sample is described in the previous chapter. What is in fact investigated is not 
just the concourse itself, but the inherent “operant structure” that exists in the 
concourse or the Q-sample (Dryzek, Clark, & McKenzie, 1989). The Q-sample often 
exists of statements, however, it can be created from basically anything: from words to 
paintings or even songs (Brown, 1996). With the Q-sample, the respondents can 
participate in the Q-sort, which is the actual ranking of the Q-sample. All statements are 

printed on separate cards and are presented to the respondents. On a scale of +𝑋 to −𝑋, 
they are asked to rank the statements “from those that are ‘most characteristic of my 
viewpoint’ to those that are ‘most uncharacteristic of my viewpoint’” (McKeown & 

Thomas, 1988).  𝑋 can be any number depending on the amount of statements; such a 

scale with 𝑋 = 3 and 20 statements is shown in Figure 4.1.  
 
 
 
 
 
 
 
 
Figure 4.1: Q-sort format 

 
The researcher decides the range and distribution shape he presumes is best, though this 
shape is often coherent with a normal distribution, with only a few statements at the 
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extreme ends and the majority in the middle. The specific range and shape do not have a 
significant effect on the subsequent statistical analysis and it is also even possible to let 
the interviewee deviate from the given distribution shape. However, it is recommended 
to encourage the interviewee to keep to the shape provided (Brown 1993). The sorting 
procedure itself might take some time: sometimes it is obvious to the respondent which 
criteria he or she sees as most important or unimportant, but the subtle decisions that 
need to be made after these places are taken provide an insight in his or her perspective.  
The group of people that participate in the Q-sort is called the P-set. This group 
contains people that in some way involved in and have an opinion about the given topic. 
After the entire P-set has finished the sort, the results are analyzed. This analysis brings 
to light the structure that is intrinsic to the collection of statements on a subject. The 
different Q-sorts, which are likely to be all unique due to the subjectivity of the 
respondents, are studied on the basis of the correlations of all the statements to each 
other. These correlations are calculated and factor analyzed, which provides information 
about the dissimilarities and similarities in viewpoints of respondents. Even though all 
Q-sorts are presumably unique, some sorts will be more similar then others. If there are 
no similarities in the viewpoints, there would be no correlation. However in most 
executed Q-sorts, significant clusters of correlations are found and referred to as factors, 
which can be seen as common viewpoints (Van Exel & De Graaf 2005).  
 

4.1.3  Data analysis 
The initial data for input are the Q-sorts of the P-set; they represent the perspective of a 
certain group of employees at SHTC on the causes for project delays. The analysis aims 
at identifying common perspectives between groups of respondents. If there is a group 
of people who have a similar view on certain important and unimportant criteria, there 
would be a high correlation between their Q-sorts, whereas their Q-sorts would be not 
be correlated as much with those of people outside this group.  
To determine the groups with similar views, the correlations between each induvial is to 
be calculated. Here the scores of each statement, i.e. the ranking number at which a 
statement was placed by a respondent, are used and compared. Figure 4.2 shows two 
hypothetical Q-sorts of respondents A and B are. In corresponding Table 4.3 the 

necessary information for calculating the correlation is given, where 𝑆 is the score given 

to a statement by the respondent, and 𝐷 is the difference between the scores of A and B.  
 
 
 
 
 
 
 
 
Figure 4.2: Q-sorts Respondent A and B 

 
Table 4.3: Calculation of correlation between Q-sorts 

Statement 𝑆𝐴 𝑆𝐴
2 𝑆𝐵 𝑆𝐵

2 𝐷 𝐷2 

1 +1 1 0 0 1 1 
2 -1 1 +1 1 -2 4 
3 0 0 0 0 0 0 
4 0 0 -1 1 1 1 

Sum 0 2 0 2 0 6 
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To calculate the correlation between the Q-sorts of respondent A and B, Formula 3.1 is 

used. The correlation 𝑟 rates between -1 and +1, where a negative 𝑟 represents two  
Q-sorts that are not similar, with -1 meaning that they are the complete opposite of each 
other. A positive correlation shows that two respondents have ranked their Q-sorts 
similarly with +1 having exactly the same sort. 
 

(3.1) 𝑟 = 1 −
∑ 𝐷2

∑ 𝑆𝐴
2 + ∑ 𝑆𝐵

2 (4.1) 

 

In the example from above, this results would be the following:  
 

(3.1) 𝑟 = 1 −
6

2 + 2
         →           𝑟 = −0.5 (3.1) 

 
It is sensible that, if the Q-sample increases, this would result in a decreasing change of 
Q-sorts from different respondents being completely the same or the complete reverse of 
each other. For each Q-sort the correlation with all other Q-sorts can be calculated, the 
results of which are presented in a correlation matrix of N x N, N being the number of 
conducted Q-sorts. Thought the matrix itself is not of much interest, it is a necessary 
way for the data to go through to reveal the factor structure (Brown, 1993).  
 

4.1.4  Factor analysis 
Factor analysis is used within Q-methodology to determine how many basically 
different Q-sorts are to be distinguished in the correlation matrix. Those with high 
correlation are being grouped to a common perspective. A respondent in one group is 
highly correlated with others in that group, but uncorrelated with respondents in other 
groups. Factor analysis shows how many different groups, which are called factors, there 
are (Brown, 1993).  A factor can thus be explained as the mathematical representation of 
the perspective shared by a group of respondents. In this study, a factor indicates the 
perspective on reasons why project delay for a certain group. Within this group, every 
respondent has a loading on that factor: the degree to which that person’s Q-sort is 
similar to the factor’s perspective. As is the case with similarity between Q-sorts of 
different respondents, a respondent can load between -1 and +1 on a factor, with +1 
being completely the same as the factor, i.e. having a Q-sort that represents exactly the 
common perspective of the group respondents that also loads significant on that factor.  
 
To determine if a correlation, either between Q-sorts or between a Q-sort and a factor, 
is significant, the standard error is calculated by using Formula 4.2:  
 

(3.1) 𝑆𝐸 =
1

√𝑁
 (4.2) 

 
Where    SE = Standard Error 
                N = Number of statements 

 

 
The statistical significance is calculated following the rule of Brown (1980):  

Values that exceed 1.96 × SE are significant at the 0.05 level and those that exceed  

2.58 × SE are significant at the 0.01 level.  
 
For the analysis of the data and obtaining the values, the software PQMethod 
(November 2014, Release 2.35) is used. PQMethod is a statistical program tailored to 



Root Cause Analysis for Project Delays at a High Tech Company 

MSc Thesis  |  Laura de Swart  31 

 

the requirements of Q-studies (Schmolck, 2015). It factor-analyzes the correlations with 
the so called centroid method. The program can rotate the resulting factors and, at the 
end, produce an extensive report with a variety of tables on factor loadings, statement 
factor scores, discriminating statements for each of the factors as well as consensus 
statements across factors, etc. The centroid method is used to initially extract a number 
of different factors (or centroids). These are the first factors and not the definite results 
of the data. The factors need to be rotated to get the best solution (Webler, Danielson, & 
Tuler, 2009).  
 

4.1.5  Rotation 
Imagine a Q-sample with only three statements. The scores of these statements by a 
certain person can be visualized in a xyz-coordinate system with the coordinate 
(statement 1, statement 2, statement 3). Respondent A from Figure 4.3 would, in a four 
dimensional coordinate system, be on coordinate (1, -1, 0, 0). In this study, Q-sorts are 
places in a 40-dimensional coordinate system. The loadings of respondents on factors 
can be visualized in a similar way.  
In a hypothetical case, a Q-analysis is performed with fifteen statements and ten 
respondents which, after factor analysis, resulted in three factors. In Table 4.4 the factor 
loadings of the first five people are shown. In Figure 4.3 the respondent’s loadings are 
visualized in a coordinate system. 
 
Table 4.4: Example factor loadings  

 Loadings 

Respondent Factor 1 Factor 2 Factor 3 

A .72 .33 -.11 

B .15 .81 .03 

C -.04 .58 .62 

D .23 .47 -.21 

E .43 -.07 .72 

… … … … 

 
These results are the first, initial factors, the unrotated factors, which form the basis for 
the rotation. This original set of factors is rarely ever the same as the final set of factors, 
since there is usually a possibility to improve the loading of different Q-sorts on the 
rotated factors. When rotating, two factors turn a certain amount of degrees by rotating 
a third factor’s axis. This is shown in Figure 4.4 by the arrow around factor 3.   
 
 
 
 
 
 
 
 
 
 
Figure 4.4: Rotation around factor 3 

Figure 4.3: Factor loadings 
in a coordinate system 
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Now the factor loadings of the five respondents will be shown in the two dimensional 
coordinate system with factor 1 and factor 2, as seen on the right in Figure 4.4, to 
illustrate the added value of the rotation process. In this hypothetical case, fifteen 
statements were used. The significant factor loadings are therefore the ones that exceed 

the value of .5061 (1.96/√15). These significant values are highlighted by the grey area 
in Figure 4.5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.5: Unrotated factors and the factor loadings of respondents A, B, C, D and E. 

 
Respondent A is loading significant on factor 1 (.72), but not on factor 2 (.33). B and C 
are significant on factor 2, but not on 1 and D and E load insignificant on both. 
Respondent E does load significant on factor 3; however, this is not relevant for this 
example where rotation takes place on factors 1 and 2.  
 
Now the factors are rotated with an angle of 17o, the result of which is shown in Figure 
4.6 below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.6: Rotated factors and the factor loadings of respondents A, B, C, D and E. 
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By rotating the axes of factor 1 and 2 over factor 3, factor 1 then becomes factor 1’ and 
factor 2 becomes factor 2’. These are new factors; the mathematical representation is 
different, since this is calculated by means of the specific loading of the Q-sorts. The 
result of the rotation shows that respondent D, who had an initial factor loading of .47 
on factor 2 (F2 =.47), now has a factor loading of .58 (F2’ =.58), which is significant  
(i.e. ≥ .5061) for factor 2’. Also, respondent A loads, after rotation, significant on both 
factor 1 and 2, instead of only on 1 initially. It is important to note that factor 2 and 
factor 2’ are different factors: although Q-sort D has a significant loading on factor 2’, it 
does not have that on factor 2. Since the rotation process can improve the loadings of 
variables and bring about more representative factors, the initial factors that are 
extracted from the centroid analysis are never equal to the final factors.   
 
Through the rotation process, new factors are formed that better represent the common 
perspective of the cluster of Q-sorts and to make them more relevant and meaningful 
(Webler, Danielson, & Tuler, 2009). A factor is formed only by those Q-sorts that are 
loaded significantly on it. In this case, three factors are used and rotated against each 
other on the third factor’s axis. If more than three factors exist in the rotation process, 
the principle does not change: two factors are chosen to rotate on the axes of the other 
factors that stay fixed.  
 

4.1.6  Final factors 
At a certain point it will no longer be possible to increase the loading of any of the 
variables on the factors. The factor loadings of the respondents have reached their 
optimal point. Consider Figure X as the final factors 1’ and 2’. The Q-sort of respondent 
B has the highest loading, hence is the most similar to the final factor. The final factor 
represents a Q-sort that kind of shows the average of the rankings of each statement by 
the people in that factor’s group. The fact however, that respondent B in this case has 
such a resembling Q-sort, makes that weight is taken into account with the calculation. 
The reason for this is the sake of precision that some Q-sorts are closer approximations 
of the factor than other (Brown, 1993). The weight is calculating using Formula 4.3: 
 

(3.1) 𝑤 =
𝑓

1 − 𝑓2
 (4.3) 

 
Where    w = weight of Q-sort 
                f = factor loading of Q-sort 

 

 
For example, a factor loading of .58 was calculated for respondent D for factor 2’. The 
new loading for the same factor for respondent B is estimated at .85. The weight for D’s 
Q-sort is then .58/(1-.582) = .87 and for B’s Q-sort .84/(1-.842) = 2.58. If D has ranked 
statement S at +3 and B ranked that statement on +2, then weighting procedure is 
.87*3 + 2.58*2 = 7.79 for statement S.  
 
To then calculate the final ranking of a statement in the factor, a factor score is assigned 
to that statement, called the Z-score, by using Formula 4.4: 
 

(3.1) 𝑍𝑆 = ∑(𝑤𝑛 ∙ 𝑆𝑛) (4.4) 

 
Where    ZS = Z-score of statement S 
              wn = weight of Q-sort n 
               Sn = ranking of statement S in Q-sort n 
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A factor needs to be accepted before it becomes the final factor. For that, it needs to 
meet two criteria. First, a factor must have more than one significant loading. Second, it 
has to meet Humphrey’s rule, which states that “a factor is significant if the cross-product 
of its two highest loadings (ignoring signs) exceeds twice the standard error” (Brown 
1980). The application of this rule will be shown in paragraph 4.3.1. When a factor is 
accepted, its factor scores can eventually be placed in order, providing the overview of 
the rankings of each statement for that particular factor, forming the perspectives on 
causes for project delays according to different groups of people.  

 
4.2 The execution of the Q-methodology 
 
Paragraph 4.1 explains the theory behind the Q-methodology, which is used for this 
study. This paragraph will elaborate on the actual execution of the method at SHTC. 
The concourse and the Q-sample were collected through interviews with experts on the 
subject of project delays, as described in the previous chapter. The Q-sample exists of 40 
statements, divided into three categories. The statements were printed on separate cards 
and they were numbered, simply for convenience for data input. With these cards, 
people were asked to participate in a Q-sort, which is a face to face activity with the 
researcher available for questions and for elaboration on certain choices. When 
presenting the cards, the respondents are asked to rank them on a scale from -3 to +3, 
while thinking about the following main statement:  
 
 
 
 
 
 
The respondents are given sufficient time to read the card and understand what is meant 
by each statement, since the definitions can deviate a little from personal definitions. 
The statements are then weighed against each other by the respondent and if one of 
these has a little more impact on project delays, its score will be a little higher. The 
entire Q-sample is therefore ranked by a means of the scale that the respondent himself 
identifies; the statements are placed in a relative order. As described earlier, a 
distribution sheet can be provided and it is encouraged to keep to the shape provided 

(Brown 1993). The picture on the left shows a 
complete Q-sort from this research. The normal 
distribution is not perfectly followed, although 
there are clearly only a few statements at the rear 
ends and the majority is located the middle section, 
which are characteristics of a normal distribution 
and which is the goal in the Q-sort. 
 

All participants shuffle around with the statements untill they feel the result fits best 
with how they feel about the main statement. After the done so, they need to fill in a 
short questionaire that will later be reviewed when analysing the different perspectives. 
The questions they have to answer are: 
▪ What department are you working for? 
▪ What is your position at this department? 
▪ How many years of experience do you have with working at SHTC? 
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▪ How many years of experience do you have with project management? 
▪ What kind of projects are you working on (related to the core product or not)? 
▪ Do you miss any aspects on the cards? 

The latter is part of the questionaire, because if something critical is missing, it may be 
necessary to start again; however, most of the time this information is useful for future 
studies (Webler, Danielson, & Tuler, 2009).  
 

4.2.1  The P-set 
As opposed to many other methods, in Q-methodology the amount of respondents is 
relatively small. The reason for this is, that in Q-studies the aim is to gain access to the 
range of viewpoints and not to make claims about the frequency of their occurrence 
amongst the general population, whereas in many other types of research the 
participants of the research are regarded as subsets of the general population and their 
“…responses can be extrapolated to estimate population statistics.” (Watts & Stenner, 
2008). The total amount depends on the number of statements in the Q-sample; Webler, 
Danielson, & Tuler, (2009) talk about the 1:3 rule, where one participant on each three 
statements is a sufficient amount for a the Q-analysis. For this study with 40 statements, 
fourteen participants is a reasonable number and was set as the lower bound.  
 
Project Managent Day 
During the time of the study, a ‘Project Management Day’ was organized by SHTC 
with inspirational speakers, workshops and information stands. One of the stands was 
reserved for the Q-sort. During the breaks, people were welcome the visit the stand and 
to participate in the Q-sort, which took around ten to fifteen minutes. With the help of 
posters, the research was explained to people, which got their attention.  
 
 
 
 
 
 
 
 
 
 
 
The PM day was visited by a large group of SHTC employees that are in one way or 
anohter involved in project management. As this forms the target group of the research, 
the event was a good opportunity to collect a fair amount of data quickly from various 
participants that would have been hard to reach otherwise. Furthermore, the research 
and the topic received attention which would make it easier to get in contact with other 
potential participants afterwards. At the end of the day, fourteen people had participated 
in the Q-sort and much positive feedback was given. Of those fourteen however, four 
people participated in duo’s, which provided only two unique Q-sorts. Therefore, during 
the event, twelve Q-sort were collected.  
In the weeks that followed, another 22 empolyees participated in the research, which 
were contacted through phone and e-mail to make short appointments. The data 
collection resulted in a total of 34 respondents.  
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Charactaristics 
As mentioned, all repsondents filled in a short questionaire after the Q-sort. The results 
of these outcome are grouped to create an overview of the total P-set and their 
charactaristics. The charactaristics per respondent can be found in Appendix E.   
 
▪ What department are you working for? 

As stated in chapter 3, Structural Improvement (SI) is an 
important stakeholder in project management at SHTC and 
covers a large part of the respondents in the research. This 
deparment is divided into project management (SI (PM)) and 
project management office (SI (PMO)), which generally 
provides support to project management.  The category other 
is relatively large, due to the variaty of participants at the PM 
day, which where not selected. This category includes 
deparments such as marketing and the factory.  
 
▪ What is your position at this department? 

The positions of the respondents are somewhat similar, which 
makes, given that the target group consists of ‘people that are 
involved with project management’. For that reason, a 
distinction is made in project leaders (PL), project managers 
(PM), other managers (M(O)), including program- and 
porfolio managers and directors, group leaders (GL) and 
other. The latter contains positions such as change 
consultants and PMO.  
 
▪ How many years of experience do you have with working at SHTC? 
▪ How many years of experience do you have with project management? 

Both these questions showed  
a great variaty amongst the P-set. 
Some gained all their PM 
experience at SHTC, others have 
significantly more experience at 
either the company or in PM then 
with the other. The experience in 
project management rises up to 30 
years. 
 
▪ What kind of projects are you  

working on (related to the core product or not)? 
This question was added because the problem statement for 
this research is many directed to those project that are not 
related to the core product. The target group is therefore 
mainly those working on non core product related projects 
(NCPR) instead of core product related projects (CPR). The 
respondents for the categories CPR or both were all 
participating during the PM day, when the selection was less 
specific. These people are however still part of the P-set, as it 
could be interested to see if they rank the statement 
significantly different from those in the NCPR category.  Figure 4.7: P-set characteristics 
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▪ Do you miss any aspects on the cards? 
As mentioned, this question was added for possible future research and serves as 
verification that no critical aspects are missing. Eight of the 34 respondents have 
written down suggestions. Mostly, they were missing aspects that were to some extend 
intented in other statements, or were a mixture of two or more statements; however, 
these exact aspects are indeed missing in the Q-sample. For instance, someone wrote: 
‘we do too many projects’ as a missing statement. Yet this is similar to statements 5 and 
11: ‘Too many projects are started, when some are less necessary’ and ‘Resources are 
working on multiple projects simultaneously and are having a hard time focusing and 
prioritizing’. Still, this person thought that aspect was missing, indicating he might 
agree with the first part of statement 11, however thinking that all the projects are 
necessary. Other missing aspects that were written down included ‘lack of risk & issue 
management’, ‘insufficient stakeholder management’ and ‘missing scope management’. 
Although these aspects would intentially fall under statement 28, ‘Projects start without 
having thought everything clearly through; the preparation is insufficient’, this 
statement is rather broad and does not specify what exactly is not thought through. 
This would indeed be interesting for future research, but did not need to restart the  
Q-analysis process. 
 

4.3 General results of the Q-methodology 
 
Before analyzing the different factors that are generated by PQMethod, the averages of 
all the statements by the entire P-set are reviewed. All statements have an average 
ranking based on where they have been ranked by the respondents. For example, 
statement X was ranked +2 by respondent A, -1 by respondent B and +1 by respondent 
C. On average, statement X is ranked at((2 − 1 + 1)/3)  =  +0.67.  

 
Figure 4.8: Average scores of all statements 
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Figure 4.8 shows the average score for each statement, in order from highest to lowest. 
Note that the formulations of the statements in the figures are shortened for their input 
into PQMethod; full statements can be found in chapter 3 (Table 3.2 on page 22) or in 
Appendix D. 
 
As can be seen, two third of the statements have an average score above zero, indicating 
that the respondents feel that most statements contribute to some extent to project 
delays at SHTC. At the top are statement 16 and 36, with the same average score, 
followed by statement 11. It seems the top 3 root causes for project delays is found:  
 

1. There is conflict of interests between the stakeholders. 
2. End users have a hard time being comprehensive in their requirements, resulting 

in many change requests. 
3. Resources are working on multiple projects simultaneously and are having a hard 

time focusing and prioritizing. 
 
Here only the average ranking is taken into account, while it would be interesting to see 
if a statement did not just on score high on average, but if the difference in rankings by 
the individual respondents was also low, thus including the standard deviation in some 
way. For example, if statement Y has been ranked by six respondents as follows: 

(+2, +2, −3, +2, −3, +2) and statement Z was ranked (+1, 0, +1, −1, +1, 0), then their 
averages would be similar: 2/6 = +0.33 for both. Yet, the opinions expressed on Y and Z 
are quite diverse. While Z is ranked mostly positive and once slightly negative, Y has 
respondents that are fairly positive, but also two that are most negative. Where a 
variation as much as with statement Y is unstable and cannot be judged very well, 
statement Z is more steady, which provides a clearer image of what the majority thinks. 
Since the latter is preferred, calculations on all the statements are revised by including 
their standard deviation with the use of a 𝑘-factor. The following formula is used:  
 
(3.1) 𝜇𝑗 − (𝑘 × 𝜎𝑗) (4.5) 

 

 

Where    𝜇𝑗 =average of statement j 

               𝜎𝑗 =standard deviation of statement j 

              𝑘 ≥ 0 
 

 

If 𝑘 =  0, then the results will remain as they are shown in Figure 4.8. When increasing 
𝑘, the weight of 𝜎𝑗 becomes higher, revealing which statements contain most differences 

in their rankings. A table with the results of using 𝑘 = 0;  𝑘 = 0.25;  𝑘 = 0.5;  𝑘 = 1 𝑎𝑛𝑑 𝑘 =

2 can be found in Appendix F. The table shows that some statements with a low 
standard deviation, such as statement 30 ‘Replacing resources takes time; the time to 
train a new team member is underestimated’ is originally on place 17 of 40 when 
comparing all averages, yet when 𝑘 is set to 2, this statement is on place 8. On the 
opposite, a statement like 24 ‘The project planning is often too optimistic and contains 
too little buffer’, was initially at place 9, and dropped to place 20; hence, respondents 
think quite differently about this.  
 
Of course, a 𝑘 of 2 is rather drastic and using a higher value provides an image just as 
distorted as using the averages only, so an appropriate 𝑘-factor should be used. 
However, when looking at the table, it is shown that some statements are quite stable, 
such as the bottom five, which are believed to be least related to project delays according 
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to almost everyone in the P-set. Moreover, the table shows stability at the seven first 
statements; most importantly, it is clear that the top 3 statements remain the top 3 is the 
same order. Hereby it should be noted that the standard deviation of statement 36 is 
higher than that of statement 16; where their actual averages are precisely the same, 
involving the 𝑘-factor makes that the two no longer share first place.  
 
The next paragraph will show and explain the output of PQMethod. The software has 
created different factors that will divide the P-set into groups with similar perspectives. 
This will have a large impact on the statements with a high standard deviation: 
statements such as 24 will have been ranked high by some and low by others, which will 
most likely present itself in the different factors that are created. The stable statements 
with low standard deviations are expected to score on a similar level in each of the 
factors.  
 

4.3 The three factors 
 
After PQMethod has processes all the collected data, it produces an extensive report 
with a variety of tables of factor loadings, Z-scores, correlation matrices, etcetera. Parts 
of this report can be found in Appendix G. After rotation, a total of three final factors 
were extracted from the Q-sorts. These factors are the common perspectives shared by 
the experts on project management that make up the factor. For the sake of privacy, the 
different respondents are referred to by a number. The characteristics that are 
associated with the person’s number are to be found in Appendix E. Each individual  
Q-sorts has a loading on the three final factors; this loading is the correlation of that Q-
sort with the specific factor. These values are shown in Table 4.5. Before a factor and its 
loadings can be accepted is has to meet the two criteria as mentioned earlier.  
 

4.3.1 Accepting the final factors 
First, the significance of the factor loadings is calculated by using Formula 4.2. N, the 
number of statements in this study is 40.  

𝑆𝐸 =
1

√40
= .158 

 

Factor loadings that exceed 1.96 × SE are significant at the .05 level (Brown 1980):  
1.96 ×  𝑆𝐸 =  .310 
 

Factor loadings that exceed 2.58 × SE are significant at the .01 level (Brown 1980):  
2.58 ×  𝑆𝐸 =  .408 
 
The first rule states that a factor is to be accepted, if it has more than one significant 
loading. As can be seen in Table 4.5, values that are significant at the .05 level are 
indicated by (#) and values significant at the .01 level by (*). Note that there are more 
significant values without (#) or (*), which will be explained later. All factors follow the 
first rule by having more than one significant loading.  
Second, Humphrey’s rule needs to be met. It stated that the cross-product of its two 
highest loadings needs to exceed twice the standard error: 
 

(3.1) ℎ𝑖𝑔𝑒𝑠𝑡 𝑙𝑜𝑎𝑑𝑖𝑛𝑔 𝐹𝑥  ×  𝑠𝑒𝑐𝑜𝑛𝑑 ℎ𝑖𝑔𝑒𝑠𝑡 𝑙𝑜𝑎𝑑𝑖𝑛𝑔 𝐹𝑥  > 2 × 𝑆𝐸 (4.6) 
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So: 2 × 𝑆𝐸 = .316   𝐹1 → .7788 × .7250 = .565 >  .316 

     𝐹2 → .6889 × .6641 = .457 >  .316 
     𝐹3 → .6966 × .5912 = .412 >  .316 

 
Table 4.5: Factor loadings P-set 

Q-sort Factor 1 Factor 2 Factor 3  Q-sort Factor 1 Factor 2 Factor 3 

P 1 0.7250* -0.1351 0.1272  P 18 0.6785* 0.0087 -0.0072 

P 2 0.6692* 0.2257 0.2598  P 19 0.6940* 0.0792 0.1836 

P 3 0.4963* 0.2021 -0.0671  P 20 0.3749
#
 0.0419 0.2012 

P 4 0.0211 0.5822* -0.0224  P 21 0.5923* 0.2006 0.3708 

P 5 0.3757
#
 0.3446 -0.0676  P 22 0.2070 0.6641* 0.2200 

P 6 0.1068 0.4257* 0.3972  P 23 0.7788* -0.0294 0.1774 

P 7 0.1648 -0.0485 0.6966*  P 24 0.6785* 0.2385 -0.0094 

P 8 0.3192 0.6889* -0.2578  P 25 -0.0071 0.5142* 0.3322 

P 9” 0.3061 0.1987 0.2886  P 26 0.0636 0.2645 0.4507* 

P 10 -0.3657 0.0023 0.4654*  P 27 -0.1584 0.5936* 0.1836 

P 11 0.0652 0.5167* 0.2500  P 28 0.5283* 0.3114 0.4489 

P 12 0.4738 0.0612 0.4991*  P 29 0.6124* -0.0538 -0.0899 

P 13 0.6330* 0.2701 0.0011  P 30 0.3963 -0.0541 0.4609* 

P 14” 0.2781 0.2117 0.3060  P 31 0.5665* 0.0224 0.4113 

P 15 0.3323
#
 -0.3453 -0.0476  P 32 0.2014 0.4670* -0.4350 

P 16 0.6810* -0.3419 0.2216  P 33 0.0592 0.0821 0.4958* 

P 17 0.3271 0.1769 0.5912*  P 34 -0.0241 0.0328 0.4051
#
 

Note:  
# indicates a factor score significant at the .05 level;  
*indicates a factor score significant at the .01 level;  
“shows non-founders; shaded cells are confounders 

 
As mentioned, some values are significant, yet not marked. This is because this Q-sort is 
loaded higher on another factor. This is the case with ten respondents, which are called 
confounders; indicated by a shaded cell.  As opposed to these confounders, there are 
respondents that do not load significant on any of the factors: non-loaders. Respondents 
from the P-set P9 and P14 are marked with (”) and their highest loadings will not be 
included in the total of the group representing that factor. From the confounders’ 
values, only their highest loadings are included as not to lose their perspectives entirely 
in the analysis phase (Webler, Danielson, & Tuler, 2009). 
 

4.3.2  Perspectives 
From the executed interviews and performed Q-sorts the analysis has distinguished 
three factors that can be seen as common perspectives of certain groups of employees at 
SHTC. In this paragraph these factors are presented and discussed; they are interpreted 
based on their characteristics. To do so, the information as derived from the PQMethod 
software is used. The factor scores of the statements show how they are ranked as 
opposed to each other per factor, which is visualized for all three factors. Also, the 
distinguishing statements are interesting; those statements have a significantly different 
factor score in one factor than another. Factor arrays are used to show where in the Q-
sort a statement is located: the three highest scoring statements rank +3 in the Q-sort of 
that factor, and the lowest three rank -3. The distribution of the 40 statements is as 
follows: 3, 5, 7, 10, 7, 5, 3; meaning that 10 statements score 0. To explain the location 
of certain statements, some output of the interviews can be used.  
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Perspective 1: Focus on Preparation 
The first perspective is the common view of sixteen respondents, thirteen of which load 
significant at the .01 level. Another four outside these group also load significant on this 
factor, however, load higher on another. Figure 4.9 shows the score for each statement, 
in order from highest to lowest, representing the way this group generally thinks about 
the main statement. The formulations of the statements in the figures are shortened for 
their input into PQMethod; full statements can be found in chapter 3 (Table 3.2 on page 
22) or in Appendix D.   
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.9: Perspective 1 
 

Generally, the project process and preparation statements score highest in this factor.  
The top four statement 36, 24, 35 and 28 all indicate a lack of preparation; deliverables 
that lack a good description, an optimistic project planning, end users who fail to clarify 
their requirements and starting the project without having though everything trough. 
Statement 16, conflicting interests, might also indicate that this group feels that the 
content of a project is not clear for the stakeholders before the start, which could evoke 
conflicts. As mentioned before, distinguishing statements are interesting. Some 
statements have a significantly different factor score in one factor compared to the other 
two. Of the top five of this factor 1, the factor score of 24 differs most from its score on 
factor 2 or 3: the factor score (Fs) of statement 24 is 1.46 in factor 1, meaning that this 
group has on average ranked this statement at position 1.46 on the scale from -3 to +3, 
as is shown in Figure 4.9. Its factor array (Fa) is +3, meaning that in the average Q-sort 
of this group, this statement would have been in the +3 column. Factor 2 has statement 
24 at factor array +1 and factor 3 has statement 24 at factor array -2, showing a 
significant difference. A few other statements also show interesting differences, as can be 
seen in Table 4.6.  
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Table 4.6: Distinguishing statements factor 1 

Statement Fs (Fa) 1 Fs (Fa) 2 Fs (Fa) 3 

24: Project planning too optimistic 1.46 (+3) 0.37 (+1) -0.95 (-2) 

22: Insufficient documenting and process keeping -0.17 (0) -1.55 (-3) -1.72 (-3) 

07: High dependence on external organizations -0.43 (0) -2.60 (-3) -2.15 (-3) 

13: No urgency for being on time -1.36 (-3) 1.55 (+2) 1.13 (+2) 

 
Statement 24, ‘The project planning is often too optimistic and contains too little buffer’ 
scores highest on factor 1, while ranking only 1 on factor 2 and even -2 on factor 3.  
The score for statement 22, ‘Documenting and maintaining the projects process is done 
insufficiently’ is also higher than the other factors: factor array 0 as opposed to -3 for 
both factor 2 and 3. The people that represent this perspective of wanting to prepare 
better, might notice how not enough time is put into planning and might think this 
could improve by more careful documenting of the processes. Even though a factory 
array of 0 indicates a neutral opinion on the matter, it is still a large gap with -3, which 
expresses that this statement would ‘not at all’ have any impact on project delays. When 
doing the Q-sort, some participants responded to statement 22 by saying ‘…we have too 
many documents already!’ or ‘the only thing I do sometimes for days is filling in all the 
paperwork’ and ‘there has been so much effort the last few years to improve the documenting 
process already…’ These comments may lead to believe that people feel there is more than 
a sufficient amount of documentation, however does not say anything about the quality 
of the documentation.  
 
Statement 07, ‘SHTC depends too much on external organizations; there are problems 
with communication and dedication’ was added to the Q-sample as a result of some 
strong remarks made during the interviews: ‘these people are at a great distance, 
communication is always significantly more difficult than with someone sitting next to you. 
Besides, their English skills are often quite bad’ and ‘…loss of quality, because these people are 
not that involved with the company and the guarantee of quality is lower than for internal 
employees’. Despite these comments, statement 07 scored last within factors 2 and 3, yet 
ranking 0 at factor 1. The reason for this low scoring could be explained by the fact that 
the company has good reasons for outsourcing as much as they do, and that the benefits 
of this probably outweigh the disadvantages of this tactic.  
The last interesting distinguishing statement for factor 1 is number 13, ‘People do not 
feel urgency for being on time due to lack of any consequences for running out of time 
(and budget)’, with a factor array of -3 compared to +2 for both factor 2 and 3. What is 
interesting is that this statement is quite often mentioned at SHTC; people saying: 
‘everyone knows that projects delay at this company, but nobody cares. You almost never see any 
consequences’. As it apparently turns out, some people do notice some consequences, 
which are mostly the people form factor 1. They also feel urgency for time, which is why 
they do not agree with this statement and ranked it this low. This statement strongly 
relates to statement 04: ‘It is (too) easy to obtain more time and/or budget for projects’, 
which is also scoring much lower in factor 1. While this group might put much time in 
preparing the meetings in which they request more time, others tend to think that 
governance is very flexible when it comes to granting a few extra months. 
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Perspective 2: Focus on Stakeholders 
The second perspective is the common view of eight respondents, all of which load 
significant at the .01 level. Another two outside these group also load significant on this 
factor, however, load higher on another. Figure 4.10 shows the score for each statement, 
representing the way this group generally thinks about the main statement. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.10: Perspective 2 
 

Reviewing the first statements of this factor, there is much on stakeholders: conflicting 
interest between them, too many stakeholders that need to transfer information, 
decreasing the quality of the content, and, even though they do not fall under that 
category, 36 and 02 can also be related to stakeholder involvement. The end user is yet 
another stakeholder that needs to transfer his wishes, which have to be understood by 
someone else who has to translate them. The obligatory meetings also involve more 
stakeholders that demand information which might not be available yet or only an 
unreliable version. Statement 08 and 25 also could also indicate problems with 
stakeholders by stating that the ways of working is too different and lack alignment, and 
that too many signatures and approvals are required.  
 
Table 4.7: Distinguishing statements factor 2 

Statement Fs (Fa) 1 Fs (Fa) 2 Fs (Fa) 3 

34: Loss of information due to too many transfers 0.15 (0) 1.73 (+3) 0.31 (+1) 

25: Long wait for approvals -0.49 (0) 0.85 (+2) -1.51 (-2) 

39: Project leaders not mature enough -1.08 (-2) 0.24 (0) -1.77 (-3) 

 
Table 4.7 shows the main differences with other factors. Perspective 2, ‘Focus on 
Stakeholders’, differs quite a lot on statement 34, ‘Information has to go through too 
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many stakeholders; information gets lost in knowledge transfers’. While on the second 
place in this factor, ranking +3, it is located around halfway on the other two factors. 
Comments from respondents when placing number 34 in the Q-sort were: ‘it is like the 
game you played when you were little, where you whispered something in someone’s ear and he 
had to whisper it the next one. All around the circle until it came back to you to see if it was still 
the same.’ The other groups do feel that this is sometimes the case (their factor scores are 
greater than zero), yet do not think this is such an important cause as does the group of 
factor 2. Statement 25, ‘Too much time is spent waiting on signatures and approvals’, 
was part of the Q-sample as people were complaining about the line of stakeholders 
some requests need to go through before being able to continue and feeling frustrated 
about the amount of time this can take. On the other hand there were respondents 
stating that they do not see the problem: ‘I always just walk right up to the person I need 
approval from and I will get it right then and there’ was one of the remarks. This way of 
handling things by some people could explain part of this distinction (+2 for statement 
2, 0 for factor 1 and -2 for factor 3). ‘Project leaders are not skilled and mature enough’, 
statement 39, was a delicate one to ask, as of course, many of the respondents might feel 
offended, being project leaders themselves. While factors 1 and 3 felt this was not at all 
the case, or at least not a cause for project delays (factor arrays of -2 and -3 
respectively), factor 2 had a factor score slightly above zero.  
 
Factor 3: Focus on Focus 
The first perspective is the common view of eight respondents, seven of which load 
significant at the .01 level. Another five outside these group also load significant on this 
factor, however, load higher on another. Figure 4.11 shows the score for each statement, 
representing the way this group generally thinks about the main statement. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.11: Perspective 3 
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This group feels most strongly for a relation between project delays and the statement 
that resources work on too many projects and that they are having a hard time focusing 
and prioritizing. Looking at the statements that follow, it could be said that too many 
projects and tasks are being executed, without really knowing who is responsible for 
what and why things are happening; the preparation lacks clarity, projects start with an 
uncertain need, the status of other projects is unknown and apparently, if there is a 
problem, it is not clear who is responsible for solving it. Statement 13 says that people 
fail to feel urgency for the time constraint, due to lack of consequences. In the context of 
the surrounding statements, this could indicate a feeling that people on projects are 
missing focus on what they really should be doing and participate in many other 
activities.   

 
Table 4.8: Distinguishing statements factor 3 

Statement Fs (Fa) 1 Fs (Fa) 2 Fs (Fa) 3 

05: Less necessary projects are started 0.94 (+1) -1.15 (-2) 1.44 (+2) 

37: Too little knowledge sharing between projects -0.09 (0) -0.20 (0) 1.12 (+2) 

04: Easy to obtain more time -1.51 (-3) -0.33 (-1) 0.85 (+1) 

20: Too little feedback and acknowledgement -0.95 (-2) -0.75 (-2) 0.24 (0) 

 
Table 4.8 shows the main differences with other factors. Statement 05, ‘Too many 
projects are started, when some are less necessary’, is ranked fairly high by this group at 
+2. Not too far from factor 1 with +1, yet quite separated from factor 2 with its ranking 
at -2. It seemed that people struggled with this statement as some find it hard to assess 
what is ‘necessary’. The respondents of factor 3 however, feel that SHTC needs to 
prioritize its projects and should stop doing so many activities simultaneously. One 
person stated: ‘we all want to start our project, because we all say it is important, but we do not 
assign any priorities. We just start and see along the way if that was the best choice.’ About 
statement 37, ‘There is too little knowledge transfer between projects. It is unclear what 
the status of other projects is’, a comment was: ‘we are depended on other projects, but I have 
no idea what they are doing, if they are even doing what they were supposed to do’. The other 
two factors have factor scores a little below zero, stating that not knowing what other 
projects are up to is not so much a cause for project delays.  
 
Statement 20, ‘There is too little positive feedback and acknowledgement, resulting in 
decreased motivation’, was an interesting choice to put in the Q-sample. Nowhere 
during the interviews, which revolved around the topic of project delays, did anyone 
start talking about this statement. However, when asking about it, they almost all 
responded by saying things such as: ‘successes are not really celebrated while I think there 
could be a need for that; I think it could help with the motivation’ and ‘I think we should talk 
more about the things that are going well, as I think it would improve the overall acceptance’ and 
‘more positive feedback would be appreciated, for the purpose of spirit and tempo. Everyone just 
assumes that everyone does their jobs, but any acknowledgement is missing, while that is 
important.’ Nonetheless, the results of the Q-sorts show that people assess this statement 
as less influential on project delays than other statements. However, factor 3 has a factor 
score on this statement a little above zero, indicating that some would think that more 
positive feedback could partially help preventing project delays.  
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4.3.3  Discussing the difference between the factors 
As shown in the previous paragraph, there exists a fair amount of variation between the 
groups’ perspectives. The most distinguishing statements were discussed based on their 
factor scores and supported by some interview comments. However, all respondents 
were asked a few questions to collect their characteristics, which could explain the 
differences somewhat more. The characteristics of the respondents that make up the 
factors are displayed in Figure 4.12. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  
 
 
 
 
Figure 4.12: Characteristics per factor 
 
The diagrams in Figure 4.10 show that mostly, the characteristics are quite divided over 
the three factors. When looking at the departments, most notable are the representation 
of IT at factor 1 and the absence of both SI (PM) in factor 2 and R&D in factor 3. The 
diagram that visualizes the positions per factor shows that almost all of PM and PL 
(82%) are in factor 1 and none in factor 3. The years of experience at SHTC does not 
provide much meaningful information, other than the fact that more than half (63%) of 
factor 3 does not work at the company for longer than three years. The last one, the 
years of experience with project management, does not contain much compelling data 
either; however, the fact that more than half of factor 1 (56%) is represented by people 
with more than ten years of experience.  
 
Factor 1 is containing most project leaders and managers of the factors and has many 
respondents with much project management experience. The experienced project 
leaders and managers want to focus on preparation, and have trouble with the lack of 
comprehensively defined requirements. They also think the planning is too optimistic 
and that not everything is though clearly trough before the project starts. Where the 
other factors think that feeling no urgency for being on time is an important reason for 
project delays, this group does not agree with that at all. The experienced project 
manager feels urgency for time by constantly checking and updating the planning and 
needing to justify its changes. Factor 2 shows that more than half of the respondents are 
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located at the R&D or ‘other’ department. A reasonable assumption could be that at 
these departments project processes differ in certain ways from those at SI or IT. When 
looking for example at the individual Q-sorts, most respondents that have ranked 
statement 34, stating that information has to go through to many stakeholders, at +3, 
are from R&D. About the third factor can be said that a larger part of the respondents 
are relatively short involved at SHTC and are not the leaders or managers of projects. 
They could have a more fresh perspective from an outside point of view, thinking that 
there is not enough focusing and prioritizing at the company. As quite many of them 
have over fifteen years of experience with project management and none of them less 
than two, their opinion might come from knowledge about the ways of working at other 
companies, possibly providing interesting insights in how things could be done 
differently. Having someone with these characteristics in a project team might be 
interesting, yet so are ones from other factors. While a team with too much diversity 
could potentially result in failure of the project, having one with people focusing on 
preparation, people that focus on stakeholders and people who will focus on focus, can 
provide group of people that complement each other, resulting in a strong team.  

 
4.4 Conclusion  
 
From the Q-analysis conducted with the 34 people, a general top 3 and three factors 
derived. Studying the averages and the standard deviations of all the statement’s 
positions in all the Q-sets, showed a strong top 3 of root causes for project delays:  

1. There is conflict of interests between the stakeholders (statement 16). 
2. End users have a hard time being comprehensive in their requirements, 

resulting in many change requests (statement 36). 
3. Resources are working on multiple projects simultaneously and are having a 

hard time focusing and prioritizing (statement 11). 
The Q-analyses identified three factors. Three groups, that each shares a perspective on 
why project are delayed. Each of these groups assessed one of the general top 3 
statements to be the most important reason for delays: 
▪ Perspective 1 – ‘Focus on Preparation’, with statement 36 at the top. 

The respondents that are part of this factor are share a perspective on project delays 
that comes forth from the opinion that not enough time is spent on good preparation 
before the start of the project.  
▪ Perspective 2 – ‘Focus on Stakeholders’, with statement 16 at the top. 

Or actually, focus on a minimal amount of stakeholders. This factor represents the 
feeling that too much is interfered by stakeholders and that there are too many of them 
to protect the quality of information. 
▪ Perspective 3 – ‘Focus on focus’, with statement 11 at the top. 

The respondents of this factor would prefer more focus and prioritization on projects 
and on specific tasks in the projects. They would also like more clarity on ownership and 
explicit responsibilities. All in all, they need more focus.  
 
The top 3 statements are not unfamiliar in the literature as common problems in 
projects. Researching these issues is therefore possible by searching for literature 
describing these issues. Solutions should however not easily be found, as these problems 
are common simply because they have not successfully been solved yet. Nonetheless, the 
second research question ‘Which reasons define the root causes for project delays at SHTC?’ is 
answered and will form the basis of the next chapter: Phase 3 – Interventions.  
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Chapter 5 – Phase 3: Interventions 
 
 
 
 
 
 
 
 
 
 
 
 
 
The question ‘Which reasons define the root causes for project delays at SHTC?’ has been 
answered. In chapter 4, three out of the 40 statements formed a top 3 for the most 
important reasons why project delay according the participants group. The three 
statements from the general top 3 of total P-set each appear as the number one 
statement of each or the three defined factors; they indicate the root cause for project 
delays of the group that shares a common perspective. Now, the third sub-question can 
be researched: ‘What intervention methods can be designed to address the root causes?’.  
For the common perspective ‘focus on preparation’, a second Q-sort is performed with 
participants being asked to evaluate possible solutions for the lack of good requirement 
definition. The intervention proposed is standardized requirement definition workshops, 
with the use a facilitator. The group that wants to ‘focus on stakeholders’ benefits from 
the intervention to have meetings with the key stakeholders to plot their interests, and 
with the recommendation to have projects of limited size in which the information needs 
to be shared instantaneously. The third intervention is to use more scrum in projects, 
addressing all factors, including the third, which wishes ‘focus on focus’. An overview is 
shown with the impact of the interventions and the chapter ends with a description on 
change management, along with implementation plans.  
 

5.1 Intervention for factor 1: ‘focus on preparation’ 
   

5.1.1 Researching the requirement definition problem 
Preparing for a project contains for a large part the understanding of its main goal. For 
most projects, the goal is to successfully deliver that what the client has asked for. What 
the client asked for, should be defined in the requirements. ‘Experience with working in 
project teams, on all sorts of projects, at many companies shows that, although project 
managers may understand the theory for defining project requirements, they do often 
not have viable tools, techniques, or processes for enabling stakeholders to clearly define 
their needs and the expected outcomes for the project’ (Burek, 2008). Project teams 
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frequently go straight for the solutions they want to implement before achieving 
alignment and understanding of the underlying needs for what they should be solving. 
Project team members often think that they can save time by starting with a solution, 
rather than starting at the beginning of the project and defining the needs. Burek (2008) 
states that this rarely works. ‘In fact, they often result in project teams’ implementing 
what appears, on the surface, to be a great solution, but what in reality is a solution that 
fails to address the true needs of the organization’. What follows is a series of change 
request, which are responsible for increasing durations to such an extent that this 
statement is assessed as one of the root causes for project delays at SHTC. 
 
In the eighties Barry Boehm stated that the earlier a problem is discovered in a project, 
the lesser the cost to solve it. 

 
Figure 5.1: Boehm’s Law (Boehm, 1981) 

 
Boehm’s law, amongst other studies, proves how important it is that experienced 
analysts spend enough time on analysis in order to reduce costs in a project. As Kegels 
(2012) states: ‘A good analysis has a price, but bad analysis has a price much higher 
since it results in expensive development, unsatisfying deliverables, inefficiency, waste of 
time or frustration of the users’.  
 
One of the interviewees from phase 1 stated: ‘Defining good requirements is an art on its 
own....’ which seems to be an important problem. On the other hand there is the 
interpretation and the implementation of these requirements. ‘There are lots of 
opportunities for mistakes in the requirements capture phase; at first the requirements 
need to be comprehended, then they need to be captured and communicated. Usually 
this is done with a text document. Mistakes can arise at any point: comprehension, 
recording or communication’ (Kelly, 2004).  
 
A second Q-analysis 
Requirement engineering is an important job in many companies, including SHTC, 
where requirement engineers are constantly looking for ways to improve this aspect 
within the company. When discussing the statement 36 ‘End users have a hard time 
being comprehensive in their requirements, resulting in many change requests’ as one of 
the root causes for project delays at SHTC, the requirement engineers showed great 
interest in the matter. As they are experts on the subject and have many ideas for 
strategies that could help reducing the problem at hand, they were asked to provide the 
input for a second Q-analysis in this study. This method has proven to be a strong one, 

https://briankegels.files.wordpress.com/2012/07/boehmlaw.gif
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with much positive feedback from respondents, an interesting approach and clear results 
with only a few participants. The theory and the data gathering process behind the 
methodology can be found in chapter 4.  
 
The Q-sample 
After discussion, redefining and finalizing the comments of the requirement engineers, 
the following eleven statements were chosen to form the Q-sample: 
01. Focus on describing the request functionality (what is needed), instead of on the 

solution (how will it be implemented). 
02. Use lists of predefined, common requirements (e.g. a set of non-functional require-

ments, divided into sub aspects based on ISO) that could be used as check list. 
03. Allow for an outside-in view to learn from best practices and solutions available in 

the market. 
04. Do not demand too comprehensive requirements and allow vagueness, to 

adjust/add/remove requirements during execution, based on new insights. 
05. Provide guidelines to formulate SMART requirements. 
06. Involve the right stakeholders when defining requirements and take the personal 

interest of the other stakeholders into account. 
07. Allow for enough time to plan workshops and generate requirements. 
08. Have requirements management tooling available that shows dependencies, tracks 

changes etc., to better compare of the entire set of requirements and their quality. 
09. Make sure that the people responsible for delivering the requirement have enough 

knowledge about the content of the situation in order to reduce vagueness. 
10. Link requirements to business use cases, in order to increase the way user can 

visualize / relate to their as-is and to-be way of working. 
11. Have a facilitator that pushes the users to answer the ‘why do we need this’ / ‘why 

do we work like this’ questions in order to solve the true problem they are facing. 
 
The P-set 
It was decided to select people from the earlier formed P-set. Four respondents that had 
ranked statement 36 at +3 and four that had ranked it +2. In this new P-set, that 
contains eight people, three are from the IT department, and five are from SI (PM).  
 
Table 5.1: Characteristics P-set of second Q-analysis 

Respon-
dent 

Depart-
ment 

Experience 
(SHTC) 

Experience 
(PM) 

 Respon-
dent 

Depart-
ment 

Experience 
(SHTC) 

Experience 
(PM) 

P 1 SI (PM) 4 to 6 2 to 5  P19 SI(PM) 1 to 3 2 to 5 

P 9 SI (PM) 7 to 10 > 15  P 21 IT 4 to 6 11 to 15 

P 13 SI (PM) 7 to 10 6 to 10  P 22 IT ≤ 1 > 15 

P 16 IT > 10 11 to 15  P 30 SI (PM) 1 to 3 > 15 

 
The result 
Just as the average score of each statement was used in the previous Q-analysis, this is 
used for this analysis as well. As in this sort the respondent was only able to rank from 
+2 to -2, the averages are not as high or low as with the previous one. Figure 5.1 shows 
the averages and the order of the eleven statements after the respondents have 
participated in the Q-sorts. The same comment applies here, where the statements are 
shortened and the full statements can be found earlier in this paragraph.  
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Figure 5.2: Average scores of all statements second Q-sorts 

 
The figure shows that statement, or solution, 11 is found to be the best action to take for 
improving requirement defining. Only 4 and especially 8 seem to be solutions that the 
respondents did not believe in.  
For this analysis, the 𝑘-factor is used again to assess the difference in opinions within 
the P-set. Table 5.1 shows the 𝑘-values 0, 0.75 and 2.   
 
Table 5.2: Ranking with k-factor 

 
 
 
 
 
 
 
 
 
 
 
 
 

Note: 
O = Order of the statements 
F = Compared to First ranking 

 
Of course, a k of 2 is again high: statement 8 only goes up because people are so in 
agreement that this solution is not the right one, that its standard deviation is low. Still, 
for statement 6 and 9, which are equal in Figure 5.1 and are still close together when 
𝑘 = .75, it is more clear at 𝑘 = 2 that 6 is the more stable one and is therefore more 
valuable.  
For a better understanding of the results and to why certain potential solutions were 
ranked the way they were, some comments made by the respondents are recorded. 
Appendix H shows the comments per statement, with their average score (𝑘 = 0). 

 
5.1.2 Intervention 1: Requirement definition workshop  

Factor 1 is formed by a group that shares a perspective on project delays that comes 
forth from the opinion that not enough time is spent on good preparation before the 
start of the project. The majority of the group exists of project leaders and -managers. 
Moreover, the IT department is a large representation of this group. Their highest 
scoring statement: ‘End users have a hard time being comprehensive in their 

 𝐾 =  0 𝐾 =  .75 𝐾 =  2 

Position O F O F O F 

1 11 - 11 - 11 - 

2 01 - 03 +2 03 +2 

3 07 - 01 -1 06 +2 

4 03 - 07 -1 01 -2 

5 06 - 06 - 07 -2 

6 09 - 09 - 10 +1 

7 10 - 10 - 05 +1 

8 05 - 05 - 09 -2 

9 02 - 02 - 08 +2 

10 04 - 04 - 02 -1 

11 08 - 08 - 04 -1 
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requirements, resulting in many change requests’, with a factor score of 2.02. For this 
statement a new Q-analysis was performed with project managers and with a clear 
result: 
 

Intervention: ‘Have a facilitator that pushes the users to answer the ‘why do 
we need this’ / ‘why do we work like this’ questions in order to solve the true 
problem they are facing.’ As this solution was the idea of two requirement 
engineers at SHTC, which are experts on the subject, this intervention is 
believed to be a realistic one. Moreover, eight people experiencing problems 
with requirement definition, agree this actions suit best to address the 
situation. With the use of this facilitator, the solutions that were also believed 
to be good ones can be implemented as well: he will take the time needed in a 
workshop to focus on describing the request functionality (what is needed), 
instead of on the solution (how will it be implemented), which are both 
statement 7 and 1. When asking the why do we need this’ / ‘why do we work 
like this’ questions, and the answering person is not able to give a proper 
response, they are not the right persons to be involved at that point, which 
covers both statement 6 and 9. The requirement definition workshop should be 
implemented as a standard, next to the planning and scoping workshops that 
are more generally provided at companies.  

 
The goal of the workshop is bringing the stakeholders together for a common purpose, 
which is to define the user requirements. ‘A workshop rapidly put together a good set of 
requirements’ (Alexander & Stevens, 2002). All participants involved are free to suggest 
improvements and estimates, which enhances the quality as the sum of all contributions 
should be greater than any individual part (Kupersmith, Mulvey, & McGoey, 2013). 
 
The perspective shared by the group that more focus should be on preparation feels that 
the company would experience less delays if the project were prepared better before they 
start. The intervention to use requirement definition workshops provides possibilities of 
being better prepared for project executing as the chances of delays due to changes 
related to wrongly interpreted requirements are decreased. Never will this chance be 
non-existent as project durations are not short enough to prevent unpredictable 
environmental changes or market adjustments; however, the better the definition, thus 
the preparation, the better chances for less unexpected changes. Seeing as project plans 
are often believed to be optimistic due to a lack of buffer for the unexpected changes, 
chances that the plans are not realistic enough could decrease as well. 

 
5.2 Intervention for factor 2: ‘focus on stakeholders’   
 

5.2.1 Researching the conflicting interests problem 
The Institute of Medicine in its 2009 position statement defined conflicts of interest as 
“circumstances that create a risk that professional judgments or actions regarding a 
primary interest will be unduly influenced by a secondary interest”. When conflict of 
interest occurs, the organization can legitimately claim in advance that one activity 
takes priority over the other if they come into conflict in any way. The concern is not 
usually about the risk of undue influence over specific decisions; rather, the concern is 
about time and effort, for example, whether individuals are devoting sufficient attention 
to their responsibilities within their own task (Institue of Medicine, 2009). 
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Aligning the project team’s interests  
When different stakeholders enter into a project together, there will be negotiation in 
one way or another about decisions that need to be made. Even though team members 
are all technically on the same side, they often have different priorities and imagine 
different ideal outcomes (Rabinowitz, 2016). After Brett, Friedman and Behfar (2009) 
had studied 45 negotiating teams from a wide range of organizations, they recommend 
four techniques for managing conflicts of interest within teams;  
▪ Plot out the conflicts; competing interests can be examined by creating a matrix of 

the issues that need to be addressed. For each issue, every stakeholder should plot out 
both their own priorities and position, what they think other team members’ priorities 
and position are. This helps clarify team goals, and ultimately build unity of purpose. 
▪ Work with departments; many conflicts arise when members represent different 

sectors of the organization. They make decisions that might not be in the best interest of 
the whole company, as they fail to see the bigger picture. If decisions are to be made that 
affect multiple sectors, a coordinator who has overall authority should join that meeting.   
▪ Mediate conflicts of interest; when differences cannot be reconciled, a team member 

can act as mediator, by listening to every stakeholder’s concerns and goals, asking “why” 
and “why not” questions, and thus applying the across-the-table negotiation strategy.  
▪ Persuade with data; when team members do not have access to the same data, they 

are understandably unwilling to commit time and resources to the team until they see 
facts and figures that clearly demonstrated the effect their efforts will have on their 
departments. As people are likely to distrust data coming from other departments by 
suspecting the information to be biased and self-serving, an impartial consultant could 
help gather and analyze the data.  
  
Research by psychologists Thompson and Brodt (2001) found that negotiating teams 
achieve higher quality outcomes than solo negotiators. Teams are able to learn more 
about the other party’s priorities than one person can. Having a lead negotiator who 
does most of the talking and a lead strategist who does most of the listening and is 
responsible for strategy adjustment makes maximum use of team resources (Brodt & 
Thompson, 2001). How well a team resolves internal conflicts of interest is closely 
related to how well they perform in negotiating and decision-making: A lack of internal 
alignment increases the probability that team discipline will break down. A lack of 
discipline increases the odds that a team’s strategy will break down. Either deficiency 
can push the team into a spiral that is hard to reverse. That’s why it’s critical to engage 
in internal negotiations and spend enough time on decision-making before the start of 
the project (Brett, Friedman, & Behfar, 2009). 
 
Decision making in large organizations 
An important problem in organizations is that a decision maker must often rely on a 
privately informed employee, whose interests may differ from that of decision maker 
(Chiba & Leong, 2015). Usually, more stakeholders than one decision maker and one 
employee form of a project team. It is well known that coordination among stakeholders 
becomes progressively more difficult with project size, but it is not yet sufficiently 
understood whether this effect can be controlled with frequent and rich communication 
among project members, or whether it is inevitable. (Mihm, Loch, & Huchzermeier, 
2003). This difficulty manifests itself in widespread performance problems, including 
project delays and management frustration with “performance oscillations.” The paper 
of Mihm, Loch and Huchzermeier (2010) builds a mathematical model of a complex 
distributed project. The model represents a design group, which can be seen as a project 
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team, in which each member makes repeated decisions about his tasks, while the overall 
project continues. The results show how the overall system quickly becomes complex 
and nonlinear as it grows in size, and the probability of the project “diverging” to 
something unreasonable grows exponentially. Figure 5.3 shows the base case of the 
model. The graphs show the result of a simulation in which the resources in the network 
act locally only; meaning that no one is willing to compromise their own performance to 
help others. The simulation assumes delayed communication, which is not unrealistic, as 
in reality, communicating decisions is quite often delayed (Terwiesch & Loch, 1999). 
 
 
 
 
 
 
 
 
 
 
Figure 5.3: Base case 

 
The left graph displays the average time for a network of resources to settle at a fixed 
point, i.e. the final decision, given that these network eventually converge. The right 
graph shows the amount of networks becoming ‘unstable’, meaning that the team does 
not reach equilibrium. In this paper, the instability represents a lower solution quality.  
 
As stated, the base case shows resources that act locally. The next simulation shows a 
situation where the decision makers are willing to sacrifice their own local performance 
on behalf of a larger performance increase, while still assuming communication delays.  
 

   
Figure 5.4: Local vs Global 

 
The qualitative insights from the base case remain valid: The time to settlement and the 
probability of instability increase with network size. Thus, cooperation by itself cannot 
guarantee stability and project success. However, cooperation dramatically improves 
project performance relative to the base case, especially for larger networks.  
 
Now the assumption that communication is delayed is reviewed. Although it is not 
unreasonable to state that decisions are one to one communicated with random delays, a 
situation in which it is not, would still be preferred (Krishnan, Eppinger, & Whitney, 
1997). In their article, Pryymak, Rogers and Jennings (2011) state that the success of 
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any individual in a large network heavily depends on its access to timely and accurate 
information. Therefore, another model is simulated in which any change from any task 
is immediately broadcasted to all stakeholders. Hereby the assumption is that every 
stakeholder perceives and understands the new information without delay.  
 

 
Figure 5.5: Instantaneous broadcast 

 
Both local and global optimizations are shown and for each, instantaneous broadcasting 
shows improvements. As can be seen in Figure 5.5, network instability can be almost 
completely eliminated if instantaneous broadcasting and cooperation are combined. 
These improvements are due to the fact that all decisions are taken based on up-to-date 
information. This eliminates errors from using obsolete information that may spread 
and multiply through the feedback loops, causing oscillations in the project. The perfect 
state of instantaneous broadcasting is perhaps unachievable, considering the resources’ 
limited capacity to process all information; However, the key finding is that only 
immediate broadcasting and project optimization combined are truly effective in 
controlling the problems of increasing project size; neither is sufficient alone.  
 
All cases show that network size has an impact to some extent on decision-making. It is 
only logical that bigger teams are more challenged by different opinions and experience 
more conflicting interests than smaller teams (Daft, 2008). This impact of network size 
in all cases is fundamentally driven by problem complexity, which is inevitable and 
cannot be eliminated. However, it can be mitigated by managerial actions. Based on the 
model and its results, the paper outlines mitigating actions management can take: 
▪ Cooperate: global over local decisions; as shown in Figure 5.4, there are major 

benefits in making decisions about tasks while its effect on the overall project is kept in 
mind. This may be difficult in a real project of high complexity; however, it may very 
well be possible to capture part of the benefit by optimizing a major sub-project (rather 
than the single tasks). 
▪ Immediate broadcast of project updates; Figure 5.5, it shows that it is beneficial to 

immediately communicate every task update to all resources, thus preventing decisions 
based on obsolete information from causing oscillations. This creates communication 
costs and information overload, so it is not perfectly achievable in practice. However, 
part of the benefit may be reachable if information on a few key interdependencies is 
communicated immediately.  
▪ Limit Project Size; a quite obvious action, yet very efficient, would be to avoid 

large complex design problems altogether. As seen in all Figures 5.3 to 5.5, a network 
size of 3 is less time-consuming and instable than a network size of 9. Recent trends in 
the software industry have moved in this direction, favoring several small software 
projects to one big one. Especially in radically new design situations, for which the 
organization has not yet developed experience, small project size is paramount.  
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5.2.2 Intervention 2: Stakeholder meeting  
Factor 2 is a representation of the feeling that too much is interfered by stakeholders 
and that there are too many of them to protect the quality of information transfers and 
requirement definitions. The group that belongs to this factor thinks that project delays 
are causes by the fact that there are too many parties involved in the process of the 
project and that all the back-and-forth between them results in extending durations. 
Their highest scoring statement: ‘There is conflict of interests between the stakeholders’ 
with a factor score of 2.14, following it the statement ‘Information has to go through too 
many stakeholders; information gets lost in knowledge transfers’ with factor score 1.73.  
 
The project management methodology PMBOK states that stakeholders are ‘individuals 
and organizations that are actively involved in the project, or whose interests may be 
positively or negatively affected as a result of project execution or project completion.’ 
The method proposes stakeholder management through a ‘power/interest matrix’, in 
which each stakeholder is to be assessed on their power and interest being low, medium 
or high for the project. However, the specifics or the power and the interest are not 
made clear here: 
 

Intervention: Organize a meeting where all stakeholders are invited that 
scored two times ‘medium’, or at least one ‘high’ in the power/interest 
matrix. Governance is often a stakeholder with high power, which is why 
they should certainly be part of these meetings. As in the paper of Brett, 
Friedman and Behfar (2009), the stakeholders need to plot out the conflicts. The 
personal, and team goals will become clear and the bigger picture will show. 
Have a coordinator lead this meeting, preferably someone impartial, who has 
authority over the included departments that will be there to ask stakeholders 
to elaborate on their interests and why or why not certain statements are made. 
Relevant data is to be shown during this meeting, having the responsible 
people explain its purpose and importance.   

 
The researchers found that when teams took the time to resolve their conflicts of 
interest, members discovered one another’s strengths and weaknesses along the way. 
Thus, their efforts to manage internal conflicts also helped them identify the best roles 
for each member to play, which will ultimately benefit the entire execution process of 
the project.  
 
Recommendation: Limit project size & immediate sharing  
It was stated that, how well a team resolves internal conflicts of interest is closely 
related to how well they perform in decision-making. The models of Mihm, Loch and 
Huchzermeier (2010) show the positive effect of global in instantaneous decision making 
of the time to settlements and on project stability: 
 

Recommendation: Limit the size of the project. Even though this action seems 
obvious and impossible, it is shown many times that with increasing project 
size and number of stakeholders, corresponding problems increase as well. If 
the project size cannot be limited, create more manageable sub-projects. Making 
global decisions becomes more feasible with smaller parts to consider. And 
last, share information immediately: Dependent tasks can start or adapt earlier 
and if there is disagreement, it can be resolved faster.  
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The group that shares the perspective that more focus should be on stakeholders thinks 
the company would benefit from having less people involved and that the ones that are 
involved, should be managed well. Both of the above describe ways of decreasing the 
impact this problem currently has on project delays. On the one hand, organizing proper 
meetings can help with the visualization of the existing conflicts and make people 
understand where their colleagues are coming from. It might make certain people feel 
more aware of the urgency for being on time, when they notice the impact it can have on 
others. When transferring information in a later stadium of the project, this could 
become more quality preserving, due to a better understanding of each other’s needs. 
Moreover, the information transfers through the, according to the group of factor 2 
large amount of, stakeholders becomes more efficient, especially if this information is 
also globally relevant and shared immediately.  
 

5.3 Intervention for all factors 
 

5.3.1 Project management approaches 
Traditional project management 
In the first paragraph of chapter 2 ‘Project Management’, the traditional way of project 
management is explained. The basic idea behind the traditional approach is that projects 
are relatively predictable and the goal is optimization and efficiency in following a 
project plan to finalize the project within the triple constraint (Spundak, 2014). The 
traditional approach emphasizes that a uniform way of doing project management is the 
main reason for why it was introduced; however, prescribing that the same methods and 
techniques could be applied to all projects in the same way, especially when companies 
are getting more innovative, is not quite realistic anymore. ‘Projects become 
progressively complex, with a higher number of tasks and complex interrelations, while 
the traditional project management approach is based on mostly hierarchical and linear 
task relations and cannot properly reflect all complexity and dynamics of today’s 
projects’ (Williams, Thomas, & Hodgson, 2006).  
Moreover, the assumption that a project is isolated from its environment is also a 
particular disadvantage of the traditional approach (Shenhar & Dvir, 2007). Changes in 
the initial plan are inevitable due to adjustments to unpredictable and dynamic changes 
in the project environment or within the project itself (Collyer, Warren, Hemsley, & 
Stevens, 2010). The traditional approach is used by PMBOK, which is used in many 
organizations, including SHTC. It represents the traditional way of doing project 
management: from creating and perfecting a plan, carrying out the project according to 
the plan, making corrections for deviations, to closing by archiving what is learned 
along the project development (Chung, 2015). 
‘In the fast moving world, and particularly in the software development industry, 
adjusting to the changing environment is considered far more important than following 
the plan’ (Spundak, 2014). Hence, more and more companies are adopting the agile 
project management methodology and are using scrum for their projects.   
 
Agile project management 
Change is inevitable, so new project management approaches anticipate changes and 
recognize that it is relatively impossible to design an entirely complete project plan at 
the beginning of the project. For that reason, such new approaches focus more on the 
execution of the project, while the traditional approach puts more emphasizes on good 
planning (Williams, 2005). When using agile project management, the project is kicked 
off with “barely sufficient details” with the assumption that requirements will become 
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clearer during the process of the project. The project will continuously evolve and 
adjusts to reach success. (Chung, 2015). As the agile method is known for its 
adaptability to changes during the project lifecycle (Boehm & Turner, 2003), advantages 
include the reduction of risks with an insufficient defined scope and with that, increasing 
changes of good product quality, better project control, and better project 
communication (Aguanno, 2004). However, there are also people stating that ‘agile is 
just an excuse for not using basic and necessary principles and project management’, and 
they argue that there is still a lack of empirical evidence of successful application of the 
agile methods (Leybourne, 2009).  
 
Nonetheless, with the increasing popularity of the agile method, more evidence from 
empirical research of its success comes to light. Boehm and Turner (2003) state that an 
important challenge for implementing the method, is the organizational constraints. 
However, these issues can be avoided by recognizing and understanding the differences 
between traditional and agile approaches and to know when to use which method. 
 
When to use which approach  
Both traditional and agile approaches have their advantages and disadvantages; hence, it 
is not possible to declare that one approach is better than another (Aguanno, 2004). 
Certainly, companies are not restricted to use only one method on all their projects. 
Which approach is most suited to a project should be assessed before the start and 
carefully considered, as it is possible that inappropriate approach will not help achieve 
project success, but on the contrary, could cause additional problems and lead to project 
failure (Shenhar, 1999). 
 
The use of the traditional approach is more suitable for projects with both clearly defined 
user requirements and project goals, therefore with a low level of uncertainty. For these 
projects, low requirements change rates are expected, and it is not necessary to involve 
end users heavily in the project (Coram & Bohner, 2005). In these situations, emphasis 
will be on planning and on the linear following of that project plan with goal of 
optimization of project activities and efficiency in their execution (Shenhar & Dvir, 
2007). Furthermore, the traditional approach is appropriate for projects where formal 
documentation is required in any time of the project (Coram & Bohner, 2005). The 
approach is also better suited for bigger projects, with the term ‘bigger’ referring to the 
number of team members, the complexity, or the amount of, requirements, or the 
duration. Moreover, it is recommended to use the traditional approach if team members 
are less experienced, if fluctuation of team members is expected or if project managers 
are not in everyday contact with their team members (Coram & Bohner, 2005). 
 
The use of the agile approach is appropriate for creative, innovative projects, such as 
research projects or process improvement projects (Chin, 2004). Such projects benefit 
from agile due to their high level of uncertainty, unclear project goals or incomplete and 
unpredictable requests, which are likely to change during the process of the project 
(Boehm & Turner, 2003). Nonetheless, these projects should still have clear business 
need and vision (Haas, 2007). Agile is best used on projects that are smaller, usually 
with emphasis on the user interface (Boehm & Turner, 2003). Coram and Bohner (2005) 
suggest that agile project teams should work in smaller teams, on a common location, 
due to the fact that these kinds of projects do not focus on extensive documentation. 
Therefore, the knowledge about project content is mainly tacit (Chin, 2004). Table 5.3 
below shows an overview of the differences between the two approaches. 



Root Cause Analysis for Project Delays at a High Tech Company 

MSc Thesis  |  Laura de Swart  60 

 

Table 5.3: Difference between traditional and agile approach (Chung, 2015; Spundak, 2014) 

 Traditional Agile 

Requirements 
Clear initial requirements; low change 
rate; rather fixed from the beginning. 

Creative, innovative; requirements 
unclear; getting more detailed as the 
project evolves. 

Users Limited involvement Close and frequent collaboration 

Documentation Formal documentation required Tacit knowledge 

Project size Bigger projects Smaller projects 

Organizational 
support 

Use existing processes; bigger 
organizations 

Prepared to embrace agile approach 

Team members 
Not accentuated; fluctuation expected; 
distributed team 

Collocated team; smaller team 

System 
criticality 

System failure consequences serious Less critical systems 

Project plan Linear Complex; iterative 

 
In reality, it is not often that one project checks all the boxes on one side of the table and 
none on the other. The main challenge is to find the optimal number of appropriate 
methodology elements that will contribute to the project success (Eskerod & Riis, 2009).  
 
Within SHTC, there exists a theory on when to use which method, stating that there 
are five kinds of projects. This is presented in Figure 5.6 
 

 
Figure 5.6: Different project types for different approaches (SHTC, 2016) 

 
Both axes represent uncertainty; one in solution and the other in requirements. For 
some project is it clear what the end result should be, yet it is not clear what is needed to 
get there. Other projects might have a good overview of what requirements are in place, 
however, they do not know how the actual solution is going to look like. Close to the 
origin, where uncertainties on both are low, the traditional project management 
approach is found. As stated, low uncertainty and a clear goal match best with this way 
of working. For more uncertain requirements, yet a relatively certain solution the 
company states for this situation, ‘detailed process must be known, in order to perform 
change management’. The solution needs to be sold, as to convince the client that this is 
the best solution. On the other hand, with more certain requirements and a less certain 
solution, ‘high-level requirements need to be gathered, critical details are to be found, 
proof of concept should be performed and based on that, the step towards agile might be 



Root Cause Analysis for Project Delays at a High Tech Company 

MSc Thesis  |  Laura de Swart  61 

 

taken’. If both are uncertain, the project is in chaos. The associated risks are high and 
thus this area should be avoided if possible. Figure 5.4 shows that the agile approach lies 
somewhere in between. For the project in this area, the project needs ‘high level 
requirements and detail only in realization. It is close to the product owner and project 
reports are frequent so the board can adjust where needed’. 
 
The goal of any project management methodology is to increase the probability for 
successful project delivery and as mentioned, a wrongly chosen approach may lead to 
project failure. Project management methodology are also used to create better control 
of project goals and scope, faster time to market, reduced risks, more efficient processes 
including decision making process and quality management process, etcetera (Kerzner, 
2001). Nevertheless, a methodology by itself is no guarantee for project success. If the 
organization and project team do not fully understand project scope and context, there 
are no tools or techniques within any methodology that will guarantee project success 
(Introna & Whitley, 1997).  
 

5.3.2 Intervention 3: More usage of the scrum approach  
It is clear that the using the right approach for a project can provide the needs for a 
more successful project and that the choosing wrong approach can lead to project 
failure. The scrum approach addresses multiple issues that were believed to be reasons 
for project delays at SHTC. Therefore, the third proposed intervention is simple: 
 

Intervention: Use the scrum project management approach more often. 
Choose the method with the use of a tool that assesses which approach fits 
that particular project, as scrum has a high chance of being beneficial if, and 
only if, it is the right choice for the project.  

 
When reviewing all three factors, i.e. focus on preparation, focus on stakeholders and 
focus on focus, using scrum in the right, and only the right, projects, can benefit all 
three groups. Here is why: 
 
It is frequently mentioned that one of the main reasons for using agile is the uncertainty 
of requirements. The most important cause for project delays according to the factor 1 is 
that end users have a hard time being comprehensive in their requirements; which is a 
significantly smaller problem in a scrum project. As the team is closer to the product 
owner and has frequent meetings, the requirements can become more detailed during 
the process, based on the feedback of the people that tried to describe their needs.  
Moreover, for the perspective ‘focus on preparation’, scrum does not feel like a good 
intervention, as this method also characterizes itself as one with little preparation. 
However, a sufficient level of preparation for a scrum sprint is more easily achieved than 
for projects with much longer duration. Berteig (2015) even states in this book that 
excessive preparation/planning is a pitfall of scrum: ‘All that is really necessary to get 
started is a scrum team, a product vision, and a decision on sprint length’ (Berteig, 
2015). The second highest scoring statement that says projects have to optimistic 
planning could be resolved as chances for too much optimism increase when the lengths 
of the plans do. A planning for only two weeks has less room for optimism then a 
planning for a year.  
 
The group that wants to focus on stakeholders can benefit from scrum as well. Scrum 
sprints are executed in smaller, dedicated teams (Scrum Institute, 2016), which will 
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improve efficient collaboration with effective information transfer through a limited 
amount of people (Layton, 2012). The fact that the project stays close to the product 
owner, should reduce conflicting interests as his input is heard and implemented with 
high frequency. As the focus is on this stakeholder, this means that it is a focus on what 
is really needed and asked for, which is also a focus on focus, the perspective of the third 
group.  
 
As the smaller, dedicated teams in sprints are beneficial for stakeholder management, 
they are also good for focusing. The idea behind these teams is that they are fully 
dedicated, meaning that they are completely allocated and therefore focused on the 
project for at least the duration of a sprint (York, 2011), resolving the root cause for 
delays according to factor 3, stating that resources are working on too many projects 
simultaneously. ‘Keeping people focused on one project at a time helps prevent 
distractions’ (Layton, 2012) and with that, mistakes and do-overs that have such an 
impact on time. Layton also states in his book that ‘when people work on dedicated 
scrum teams, they know what they will be working on every day’ He explains that if 
people know what they will be working on in the immediate future, their mind-set is 
more engaged on work, which leads to better solutions and higher quality (Layton, 
2012). The second highest scoring statement of factor 3 states that problems have 
unclear ownership and that no one takes responsibility. According to the Scrum 
Institute (2016), one of the characteristics of a scrum team, besides being fully dedicated, 
is the fact that the team as a whole is accountable for the delivery; hence, ‘a good result 
or a failure is never attributed to a single team member, but always the result of the 
scrum team’ (Scrum Institute, 2016). 
 

5.4 The interventions at SHTC 
 

5.4.1 Placement of the interventions in the project timeline 
The three interventions are to be implemented in the way of working at SHTC. When  
a project is initiated, the interventions are there to increase the chances of that project 
evolving through the project management process to a successful ending. However, a 
project does not need to use all three of them per se. If would make sense that 
interventions 1 and 2 are not used when intervention 3 is. Figure 5.7 shows the concept 
of a project’s timeline. 

 
Figure 5.7: Project’s timeline concept with interventions 

 
After project initiation, there will always be a need for high level requirement definition. 
Fairly quickly into the initiation phase however, the choice will have to made for the 
approach, with the usage of the assessment tool. If scrum is not the right fit for the 
project, interventions 1 and 2 will provide a better preparation for the traditional 
approach. If scrum is chosen, then that completes intervention 3. Interventions 1 and 2 
are then only optional. The recommendation is implied in the project initiative and 
during the total time of the project afterwards.  
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5.4.2 Impact of the intervention on the factors 
It is described how using more scrum in projects has an effect on each factor. It is also 
described how the other interventions tackle the problems of factors 1 and 2. However, 
all the interventions and the recommendation have a certain impact on more statements 
than those of the factor they were designed for. Figure 5.7 shows how they are believed 
to influence the top statements (those that rank more than 1 on average) of the factors. 

 
Figure 5.8: Impact of interventions and recommendation on top statements 

 
The Figure shows that the actions are potentially beneficial for solving more than the 
root causes for project delays. Although they were designed for a specific factor, the first 
two interventions and the recommendation have impact on statements that score higher 
on other factors as well. The level of impact is mainly based on subjectivity and could be 
debatable, yet the figure provides an idea of the effect the suggested changes could have. 
The reasoning behind each impact indicator can be found in appendix I.  
It is striking to see the influence of the third interventions; using the scrum approach 
more often. It is with good reasons that companies such as Apple, Google and Tesla 
have favored this method over others for a while now (van der Schaaf, 2014). On their 
website, Scrum Case Studies shows the success of the method for projects of Adobe, 
Netflix, intel and many more (Scrum Case Studies, 2016). Of course, using agile methods 
in projects is not the holy grail of how to solve project delays. As mentioned in 
paragraph 5.3, using the method wrongly can have problematic effects on the project 
process and knowing what the right method is for a project, is something that needs to 
grow from experience within the company. As could be seen in Table 5.3, it is 



Root Cause Analysis for Project Delays at a High Tech Company 

MSc Thesis  |  Laura de Swart  64 

 

unrealistic to put projects fully on one side, so deciding to go for agile will always be a 
judgement call. A successful agile project depends on the maturity and dedication of all 
participants, and their ability to maintain consistently high levels of communication 
through each backlog and review. To achieve this level of dedication, a change needs to 
occur in the company’s way of working. Moreover, any action that requires adjusting 
the company’s current strategies, calls for an organizational change management plan. 
For any of the interventions that are proposed in this chapter, people need to adjust and 
accept changes before they can be implemented into the company.  

 
5.4.3 Implementation of the interventions 

The first two interventions, that suggest workshops and meetings are beneficial for the 
project’s duration, are both part of the preparation for the project. Chapter 2, ‘Project 
delays’ describes many reasons why projects delay, and most of them are closely related 
to lack of time spent on preparation: Geneca (2011) stated that 80% of the respondents 
admitted they spend at least half their time on rework, PMI’s survey results showed 
change in organization’s priorities and in the project objects during the project, next to 
inaccurate requirements gathering. Black (1996) stated most substantiated that the first 
rated reason for project failure was the fact that the project was not adequately defined 
at the beginning. All of these indicate that better preparation before the start of the 
project could have prevented the projects to delay as much as they did. The problem 
however, is that people seem to know this, yet still manage to justify for themselves that 
they do not need preparation or at least, they are not willing to spend any time on it.  
 
The implementation of any intervention, regardless of size and complexity, demands 
organizational change to some extent. ‘Adaptation and change are necessary for the 
survival of an organization’ (Král & Králová, 2016) and it is what companies do on a 
frequent, if not ongoing, basis. Change is nothing new and there exists a wide range of 
theories on the best ways for implementing changes. Heckmann, Steger, & Dowling 
(2016) state that researchers agree on the fact that changes are becoming more complex, 
unpredictable and occur with increasing pace. Hence they also agree that a critical factor 
for survival is good management of the organizational change. How change is managed 
well is a popular topic for many researchers and there seems to be a common answer. 
Rogiest, Segers, & van Witteloostijn (2015) found that quality of change communication is 
the only process variable in their research that directly impacts affective commitment of 
people to change. Miller, Johnson, & Grau (1994) had similar results that indicate 
employees receiving “quality” information about the change was significantly of help. 
‘Failure in communication leads to assumptions, which lead to rumors and cynicism, 
which leads to uncertainty’ (Brown & Cregan, 2008). And then that uncertainty can lead 
to emotional stress and resistance of employees to adjust to the change (Starr, 2011).  
 
As mentioned, people fail in willingness to make time, even though they agree on the 
interventions’ necessity. After all, they clearly expressed so during the interviews and 
the Q-sorts; statement 28 ‘Projects start without having thought everything clearly 
through; the preparation is insufficient’, was mentioned most during the interviews and 
ended on fourth place in the general results (see Table 3.2 on page 22 and Figure 4.8 on 
page 34). The employees of SHTC do feel that starting too soon is a major reason for 
project delays and all seem in agreement: investing more time early on has a significant 
impact on the time saved later. This study provides a way to show and to emphasize this 
impact, which, in combination with qualitative communication about the interventions, 
should improve the employees’ willingness to accept the changes to be made.  
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The implementation of a change is a project in itself, hence it follows the same phases of 
any other project: initiating, planning, executing, closing and controlling over the entire 
process, as seen in Figure 2.1. SHTC uses an in-house template ‘Change Management & 
Communication’ for their change management plans, where they address the importance 
of involving the stakeholders and assessing their influence on the change and to which 
extent they are impacted by it. The plan outlines which, how, how often and by whom 
stakeholder engagement activities will take place, in order to guide them to the target 
engagement level (SHTC, 2016). By having frequent updates and collecting feedback, it 
is possible to make a better informed analysis of the ‘As-Is and To-Be’ on the way of 
working. PMI (2014) states that change management is a structured approach for 
transitioning individuals, groups and organizations from a current state to a future state 
with intended benefits. Communicating these benefits to the relevant stakeholders is 
important and the as-is and to-be analysis can help to illustrate them.  
For the three interventions, three high level change management plans are designed to 
indicate which actions are to be taken and the amount of time it will take to get from the 
as-is, to the to-be situation.  
 
Implementing requirement definition workshop 
The following figures show which actions are executed at a certain point in time during 
the total implementation period. It also shows which stakeholders should be involved 
during these activities.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.9: Implementation plan requirement definition workshop 

 
Brainstorm sessions are used to gather ideas on how to implement the interventions in a 
way that it will be accepted and adopted by SHTC’s employees. A team of requirement 
engineers and people who are able to make changes will be part of this middle 
management group. They will define multiple possible scenarios for how the workshop 
will work by doing an as-is and to-be analysis, where the benefits are visualized. 
Eventually, one scenario will be chosen by involving the governance in this decision. 
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Because the right facilitator is an important aspect for this intervention, some time is 
put into finding the right people for facilitating, who are trained for this workshop after. 
Meanwhile, the workshop is promoted amongst employees, to create awareness. As 
mentioned in paragraph 5.6, communicating changes well and making the benefits clear, 
are important for a higher chance of acceptance and adoption of the change by the 
employees. Monthly meetings should be used for clear face-to-face explanations and 
newsletters remind people of the workshop and allow them to obtain more information. 
Furthermore, an additional promotion activity, such as posters, a short movie, or 
something that stands out and makes people talk about it, could be used for a long 
period of time. Promotion can continue, yet could be less frequent when the workshops 
are in place. Also the training of the facilitator could overlap, as to provide a few ‘pilot 
workshops’. Measuring and after caring are part of the implementation, to process 
feedback and to make adjustments in order to successfully have put the workshop in the 
project timeline. This process will take around a year. 
 
Implementing stakeholder meeting 
The stakeholder meeting is implemented in a similar way as the requirement definition 
workshop, yet there are small differences in this process.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.10: Implementation plan stakeholder meeting 

 
In the same way, the brainstorm sessions are again used to gather ideas on how to 
implement the intervention in a way that it will be accepted and adopted by SHTC’s 
employees. Multiple possible scenarios are defined for how the stakeholder meeting will 
work by doing an as-is and to-be analysis, where the benefits are visualized. The 
difference with these steps compared to those for the workshop, is that they will take up 
less time and that, more importantly, the governance is more intensively involved here. 
As they will be part of these meetings, they have more of a say into the design of the 
meetings. Again, the intervention is to be promoted amongst employees to create 
awareness with the use of the monthly meetings, newsletters and possible additional 
promotion. After the meetings are taken place, measuring and after caring provide the 
means for processing feedback for making adjustments if needed. This process will take 
around ten months.  
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5.5.3 Implementing the scrum approach 
The first two interventions are considered to be smaller ones, which will be relatively 
easier to implement. The change for using more scrum however, could be more 
complicated. Therefore, this change will implemented over a longer period of time; note 
that the timetable of Figure 5.10 is divided in quartiles instead of months. This change 
is believed to be more of a mindset change, which would mean that the critical points are 
about resistance of the employees. The need for clear and good communication of the 
change and its benefits is therefore certainly important here.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.11: Implementation plan usage of scrum approach 
 
As before, the brainstorm sessions are again used to gather ideas on how to implement 
the intervention in way that it will be accepted and adopted by SHTC’s employees. 
First, the ways for training and tool design are discussed, which are two key activities 
for this intervention. 
Training – As mentioned in paragraph 5.3, scrumming works best when experts of the 
approach are on the team. Therefore, an extensive training program is set up. The right 
trainers are to be selected, which will help in designing the content of the training.  
Tool design – It was also mentioned that is important to only use the scrum approach for 
the right projects. Trained people will be able to judge better which approach will fit 
best; however, a proper tool will make the decision making more convenient. Scrum 
experts will join this team and multiple alternatives are defined.  
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For the implementation of the scrum approach, a scrum approach is used. In the first 
year, the training sessions are set up and the first tool alternatives are defined. At the 
end of this first year, there will be new brainstorm sessions for testing the alternatives, 
promoting and using them, after which aftercare and measurements take place, as input 
for the next brainstorm session and testing phases. The training sessions will also use 
the feedback for improvement.  
This process can be repeated for n times, until the company is satisfied with the 
implementation. Certainly, it will take up a significant amount of time, effort and even 
creativity to successfully implement this intervention. The creativity can be put into an 
additional promotion plan, to find a good way to make people excited about scrum and 
eager to learn more about it.  

 
5.5 Conclusion 
 
The third and final sub-research question, ‘What intervention methods can be designed to 
address the root causes?’ has been researched and answered. A second Q-analysis was 
conducted, which resulted in the first intervention to have standardized requirement 
definition workshops, with the use a facilitator. This intervention takes some of the 
other solution statements into account as well by having the facilitator pushing to get 
answers to the ‘why do we need this’ and ‘why do we work like this’ questions in order 
to solve the true problems. The first intervention decreases the chances of rework and 
changes due to a lack of comprehensive requirement, thereby decreasing chances of 
project delays.  
 
The second intervention proposes to have a meeting with the key stakeholders to plot 
out their interests. The personal, and team goals will become clear and the bigger 
picture will show. In favor of the statement that information gets lost due to too many 
transfers, it is recommended to limit the project size or to create more manageable sub-
projects. Information acquired in the project should be shared immediately. The second 
intervention improves the workflow during the project, by demanding the stakeholders 
to discuss their issues and interests, thereby reducing project delays as a result of 
conflicting interests.  
 
The third intervention suggests choosing the scrum approach instead of the traditional, 
waterfall approach in projects more often. Using scrum for a project is proven to be a 
good intervention if, and only if, it is chosen above the traditional method for the right 
reasons. The intervention will help as requirements are typically only defined on a high-
level in scrum projects. As scrum is performed in smaller teams, less people work more 
closely together during sprints, reducing potential conflicting interests. Furthermore, as 
the smaller scrum teams are also dedicated, the intervention resolves the problem of 
resources working on too many projects. Seeing as requirements are not needed to be as 
specific with scrum as with the traditional method, and seeing as scrumming requires 
small teams that have frequent meetings with the product owner as most important 
stakeholder, the first two interventions are only optional when using the third. The 
third intervention has an impact on multiple problem statements and by solving each of 
them in a major of even a small way, will together result in limiting the project delays.  
 
The first intervention is designed for the first perspective ‘focus on preparation’. The 
second one for ‘focus on stakeholders’. The third is designed for all three perspectives. 
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None of the interventions alone will solve the problem of project delays by themselves 
and using them all will still not make delays non-existent. Yet the three interventions 
and the recommendation have a certain amount of impact on the factors they were 
designed for. Moreover, they have an impact on single problem statements, even ones 
from the other factors. The interventions will serve to address more than one issue and 
will, when implemented in a way that people will accept the required organizational 
changes, help reducing project delays at SHTC.  
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Chapter 6 – Conclusion & Discussion 
 
 
 
 
 
 
 
 
 
 
 
 
 
This report contains an exploratory study into the project delays at the High Tech 
Company SHTC. The research was executed to discover what the root causes are for the 
delays and how they could be addressed by the use of interventions. 
 
The main research question was defined as follows: 

How can the continuous problems that cause current projects 
to delay at companies be reduced for future projects? 

 

6.1 Conclusion 
 
The research start with an explanation on project management, followed by showing 
that scope, resources and time, as aspects of the triple constraint, form an understanding 
of the consequences when any of those constraints is challenged during a project. The 
list of common causes for project failure, according to literature shows the causes for 
project delays for all kinds of organizations, indicating that there are certain problems in 
every company that no one can seem to tackle. During the semi-structured interviews 
with twelve people who were believed to be experts on the subject op project 
management, references are made to the common causes, for the purpose of reviewing 
why this is not a problem at SHTC, and if it is, why the interviewee did not mention it. 
In a similar way, the common causes were used as input for the interview design. After 
recording, transcribing and coding the interviews, a list of 40 causes for project delays 
at SHTC according to its employees was created. This list contains similarities with the 
common causes, which is not surprising, yet it also includes statements which show that 
the company does also have its unique problems.  
 
With the 40 statements on project delays, a Q-analysis was performed in the second 
phase, with 34 people involved in project management. The methodology studies 
subjectivity, in this case assessing each of the statement based on the main statement: 
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‘This aspect occurs to such an extent at SHTC, that it has a significant impact on project 
delays’. The general results, based on the averages and standard deviations of all 
statements in all Q-sets shows the following top 3: 
 

1. There is conflict of interests between the stakeholders (statement 16). 
2. End users have a hard time being comprehensive in their requirements, 

resulting in many change requests (statement 36). 
3. Resources are working on multiple projects simultaneously and are having a 

hard time focusing and prioritizing (statement 11). 
 
The software PQMethod generated three collective factors, or perspectives, i.e. common 
views by groups of people, on important causes for project delays:  
▪ Perspective 1: Focus on Preparation – The group that makes up this factor, 

includes most project leaders and –managers and people from the IT department. Their 
perspective on project delays comes forth from the opinion that not enough time is spent 
on good preparation before the start of the project.  
▪ Perspective 2: Focus on Stakeholders – This factor represents the feeling that too 

many people are involved, resulting in too much interference and a decrease in the 
quality of information. This group thinks that project delays are causes by the fact that 
all the back-and-forth between stakeholders results in extending durations.  
▪ Perspective 3:  Focus on Focus – The respondents of this factor are relatively 

short in employment of SHTC and might have a fresh view on the matter. They think 
that more focus and prioritization on projects and more clarity on ownership and 
explicit responsibilities, will benefit the company in terms of reducing project delays.  
 
The three groups each support one of the top 3 root causes that were derived from the 
general results. Factor 1 has ranked statement 36 as the most important problem, factor 
2 feels most strongly about statement 16 being the main cause and factor 3 supports 
statement 11 as the being the highest scoring reason for project delays.  
 
Not all three factor groups have their own intervention; yet three interventions are 
designed with which many of the top root causes are addressed.  
 

1 
2 
3 

Requirement definition workshop 
Stakeholder meeting 
More usage of scrum approach 

for perspective 1 
for perspective 2 
for perspective 1, 2 and 3 

 
A second Q-analysis was performed, which provided clear and helpful input for the first 
intervention to have standardized requirement definition workshops, with the use a 
facilitator. This facilitator needs to push to get answers to the ‘why do we need this’ and 
‘why do we work like this’ questions in order to solve the true problems. The facilitator 
takes the time needed in the workshop to focus on describing what is needed and how it 
will be implemented. Involving the right people is also a strong reason for some, which 
is why the facilitator can state during the workshop that a stakeholder is not the right 
one if he is not able the answer the questions he should be able to answer. 
 
The second intervention suggests having a meeting with the key stakeholders according 
to the power/interest matrix. These stakeholders need to plot out their interests. The 
personal and team goals become clear and the bigger picture will show. A coordinator 
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should lead this meeting, as to prevent chaos and to let everyone speak freely. In favor 
of the statement that information gets lost in many transfers, an additional 
recommendation is proposed to limit the project size or to create manageable sub-projects. 
The amount of stakeholders would decrease and with that, the amount of potential 
conflicts. Information acquired in the project should be shared immediately, improving 
the flow of transfers, reducing the waiting- and accelerating feedback time. 
 
Sub-projects and frequent feedback are equivalent with the third intervention to choose 
the scrum approach instead of the traditional, waterfall approach in projects more often. 
Seeing as requirements are not needed to be as specific with scrum as with the 
traditional method, and seeing as scrumming requires small teams that have frequent 
meetings with the product owner as important stakeholder, the first two interventions 
are only optional when using the third intervention. Furthermore, as the smaller scrum 
teams are also dedicated, the last factor group will benefit from the intervention by the 
reduced amount of resources working on too many projects. Using scrum for a project is 
a good intervention if, and only if, it is chosen above the traditional method for the right 
reasons. Literature provides lists with aspects of projects that fit one approach better 
than the other; however, choosing the right one is always a judgement call, which will 
become more accurate with the growing experience of using the approach more often.  
 
None of the interventions alone will solve the problem of project delays by themselves 
and using them all will still not make delays non-existent. Yet the three interventions 
and the recommendation have a certain amount of impact on the factors they were 
designed for. Moreover, they have an impact on single problem statements, even ones 
from the other factors. The interventions will serve to address more than one issue and 
will, when implemented in a way that people will accept the required organizational 
changes, help reducing project delays at SHTC.  
 
Figure 6.1 shows the research model, as introduced in paragraph 1.3.1. In addition to 
this model, this figure shows the output of the three phases that make up the research 
answers to each of the sub-research questions, which have led the main research 
question to the main research answer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.1: Research method output 
 
The interventions focus on a better preparation for projects, by involving the right 
stakeholders with whom is discussed what it is that is the essence of the project, thereby 
taking into account parts of each of the three perspectives.   
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6.2 Discussion & Future research 
 
Discussion 
An important part of the conclusion is the fact that none of the interventions alone will 
solve the problem of project delays by themselves and using them all will still not make 
delays non-existent. As shown in chapter 2, it is never only one aspect that makes a 
project fail. Furthermore, the interventions will show problems themselves, especially if 
not implemented in the right way. However, with this study, it is shown why these 
interventions will be beneficial for reducing project delays, supported by interviews, the 
Q-methodology, and literature on the subject. A good change management plan is 
needed to properly implement the interventions into the organization, of which the 
action to be taken and the amount of time it would require, are on a high level designed 
in paragraph 5.4.3. 
 
Other discussion points for this study could be on the way it was executed. Of course a 
set of twelve interviewees to search for reasons why projects delay provides a reasonable 
amount of insight; however, it is always uncertain if other people would have had 
different opinions and observations to share. Nonetheless, by selecting from different 
projects and departments, it is assumed that these interviewees have given a wide 
enough view on the matter. Similarly, the 34 participants of the Q-analysis could 
provide a biased result. Even though the Q-methodology has proven its validation for a 
small amount of respondents, and 34 is a relatively large group, they are responsible for 
the outcome of this thesis, by stating that the top 3 of root causes for project delays is 
the way it is presented in this research. Especially the respondents from the project 
management day, which were more randomly selected than the participants after that 
day, might have distorted the results in some way. In retrospect, the selection could 
have been more careful at that day; however, using that event to collect a good amount 
of respondents, to learn from it and to create awareness was a good choice. Besides, as 
the day was targeted on people involved in project management, they were all part of 
this study’s target group.  
 
The results of the interviews, from the Q-analyses, both for project delays and for 
requirement definition later on, and from the literature are seen as factual for the study. 
Of course, the reason for research methods is to obtain results that should be viewed as 
facts, it can still be presumptuous to draw hard conclusions from it. Nonetheless, the 
research is performed within six months, according to plan and is supported by proper 
literature, methodologies and gained insight along the way. The result is an answer to 
the research question, bases on reasonable assumptions, providing a valuable report for 
both SHTC and for future research.  
 
Future research 
This research provides interesting opportunities for future research into the topic of 
project management, project failure and in particular, project delays. The most obvious 
ones are the studies into the actual change management plan at SHTC for the 
interventions. This study stopped at a high level implementation plan and only discusses 
how people can be resistant to organizational changes. It could be interesting to review 
the steps for the implementation plan, with the aspect of adopting and accepting issues 
from the employees involved.  
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Also, the tool with which a company can assess the proper project management 
approach, which can be the traditional, the agile or another approach, is a tool that 
companies deem necessary and one that they ask for. As mentioned, this ‘judgement call’ 
is one that they make more accurately when gaining more experience with the approach, 
yet an assessment tool will help speed up that process.  
 
Furthermore, as this study’s main focus was on the intervention on root causes, there 
was much focus on the general top 3 that was derived from the Q-analysis. The factors 
that the Q-analysis is capable of constructing provide the basic idea that there are 
groups of people sharing a view on a topic, in this case project management, and that 
these groups might have certain wishes and needs. While reviewing these perspectives 
during this research, a more elaborate study can be executed on how to respond to these 
groups.  
 
Lastly, the company SHTC is a large one with many departments and more employees. 
This research was conducted amongst mostly the same departments and does not cover 
a large percentage of the entire company. Future research can take place at other 
departments at SHTC which could very well lead to a different outcome. One that can 
show the differences in the way of working between the departments. Of course, it can 
also show very similar results, thus supporting this study, making it more valuable.   
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Appendix A: Interview questions 
 
This research is part of my graduation project. I have divided it into three phases and 
this interview is part of the first phase. The goal of these interviews is to find important 
causes to project delays. After all the interviews, I will group the causes that were 
mentioned most and another research will follow to ask a larger group of employees to 
point out the most important ones. At the end of my project, I will write an intervention 
with the results. 
In this interview I will ask about your project and would like to know what the causes 
are for its delays. I would like to record this interview, to make sure I use your input 
correctly. Thank you in advance.   
 

- What does the project entail? How large is the team and who are the stakeholders? 

- How much experience do you have with projects? (With projects of this size?) 

- Is this the only project you are currently working on? 
If not; how many other projects? – Are these interdependent? 

 

- How and when was the project duration defined? 

- Did you think this estimate was realistic at the time? – Why? 

- Did the planning change in the meantime? – Was this in accordance with the team? 

- How many changes have been in the scope? – Which were the most important ones? 

- Were there any compromises in quality to remain within time? (Triple Constraint 
vs Flexibility) 
 

- Which aspects are going well and which are not? 

- Why are these things going well? – Is this exceptional? 

- Why do you think that things are not going well? 
  Why did that happen? 
  Why? 
 

- Can you point out the exact moment in time that problems started to occur? 

- How were certain problems prevented? 

- Which were not prevented? 

- Could it have been addressed some other way? 
If yes; how? – Why did that not happen? 
If not; why? – Why was this not foreseen? 
 

- What do you feel are the main causes for project delays at this company? 

- Why did these aspects (not) occur during your project? 

- Is it possible to point out a specific party who is at fault? 
If yes; what would you want this party to have done about it? 

 

- How would you describe the teamwork? (Job transfers, atmosphere, etc.) 

- How is the internal communication? – Is feedback provided? 

- How are potential problems within the team being solved?  

- Are successes celebrated? – Do you think there is a need for that? 

- Do you think that everyone within the team is capable for his/her job? 
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Appendix B: Interview questions (Dutch) 
 
Dit onderzoek is onderdeel van mijn afstudeer project. Het onderzoek is opgedeeld in 
drie fasen en dit interview hoort bij de eerste fase. Het doel van de interviews is om 
belangrijke oorzaken van project vertragingen te vinden. Na deze interviews zullen de 
genoemde oorzaken gegroepeerd worden en volgt er een onderzoek voor een grotere 
groep werknemers om de belangrijkste eruit te halen. Daarna zal ik een interventie 
schrijven met deze resultaten. 
In dit interview wil ik het met u hebben over uw project en wil graag meer weten over 
de oorzaken van de vertragingen. Graag zou ik dit gesprek willen opnemen, zodat ik 
alles zo correct mogelijk kan verwerken. Bij voorbaat dank. 
 

- Wat houdt uw project in? Hoe groot is het team en wie zijn de stakeholders? 

- Hoeveel ervaring heeft u met projecten? (Met projecten van dit formaat?) 

- Is dat het enige project waar u aan werkt? 
Zo nee; hoeveel andere projecten? – Zijn deze afhankelijk van elkaar? 

 

- Hoe en wanneer is de project tijdsduur bepaald? 

- Vond u dat op dat moment een realistische planning? – Waarom? 

- Is de planning tussentijds veranderd? – Was dit in overeenstemming? 

- Hoeveel veranderingen zijn er geweest in de scope? – Welke zijn het belangrijkste? 

- Zijn er aanpassingen gedaan in de kwaliteit om op tijd te zijn? (Triple Constraint vs 
Flexibility) 
 

- Welke aspecten gaan er goed en welke gaan minder goed? 

- Waarom gaan dingen goed? – Is dit uitzonderlijk? 

- Waarom denkt u dat er dingen niet goed gaan? 
  Waarom gebeurt dat? 
  Waarom? 
 

- Kunt u het precieze tijdstip in het project aangeven waarop problemen ontstonden? 

- Hoe zijn bepaalde problemen voorkomen? 

- Welke zijn niet voorkomen? 

- Had het anders aangepakt kunnen worden? 
Zo ja; hoe? – Waarom was dit niet aangepakt? 
Zo niet; waarom? – Waarom was dit niet voorzien? 
 

- Wat zijn voor uw gevoel de hoofdoorzaken voor vertragingen bij dit bedrijf? 

- Waarom zijn deze aspecten wel/niet voorgevallen bij uw project? 

- Is het mogelijk om een specifieke partij aan te wijzen die fout zat/zit? 
Zo ja; wat zou u willen dat deze partij eraan had gedaan? 

 

- Hoe beschrijft u de samenwerking binnen het team? (Taakoverdracht, sfeer, etc.) 

- Hoe is de interne communicatie? – Wordt er veel feedback gegeven? 

- Hoe worden eventuele problemen binnen het team opgelost?  

- Worden successen gevierd? – Denkt u dat daar behoefte aan is? 

- Denkt u dat iedereen binnen het team capabel was/is voor zijn of haar taak? 
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Appendix C: Project characteristics  
 
Projects at SHTC fill in a document in which they describe their information on 
stakeholders, estimates, etcetera about the project. They fill in a matrix, asking which of 
the triple constraint aspects is most, which is moderate and which is least flexible. Each 
aspects can be only one, e.g. scope cannot be most and least flexible, and time and 
resources cannot be both least flexible.  
 
They also fill in a ‘complexity table’, showing different aspects, such as team size, with 
corresponding scores, to assess the complexity of the project. Below is an example of a 
complex project, with a total score of 19. 
 
Complexity table 

Team Size Project Length Risk Total project cost Project Type* Complexity score: 

[5] >50 [5] > 1.5 years [5] Many high risks [5] ≥ 1.5M [5] Breakthrough 

19 

[4] 26 to 50 [4] 1 to 1.5 years [4] Some high risks [4] ≥ 1M to < 1.5m [4] Innovative 

[3] 11 to 25 [3] 6 to 12 months [3] Few high risks [3] ≥ 500K to < 1M [3] Strategic 

[2] 6 to 10 [2] 4 to 6 months [2] Moderate risks [2] < 500K  [2] Operational 

[1] 3 to 5 [1] 2 to 4 months [1] Low risks [1] < 250K [1] Supporting 

[0] 1 to 2 [0] < 2 months [0] Very low risks [0] Not Available  

     

 
Complexity  

[18 – 25] Extended 

[10 – 17] Complex 

[1 – 9] Basic 

 
For the projects that were asked about in the interviews, the following characteristics 
are shown in the table below: 
 

Project 
Initial 
duration 

Delay Initial 
budget 

Cost 
overrun 

Most 
flexible 

Least 
flexible 

Com-
plexity 

A 45 24 226K 24K Time Scope 15 

B 60 45 881K 487K Resources Scope 18 

C 64 7 372K 42K Resources Time 16 

D 52 13 718K 115K Time Resources 16 

E 54 17 971K 0K Resources Scope 15 
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Appendix D: Statements’ origin from interview comments 
 
The 40 statement are presented with a selection of two to three comments from interviews, 
showing the origin of the statement.   

 
1. It is unclear how and if governance is attacking reoccurring problems. 
▪ ‘Governance provides a solution, but the next project experiences the exact same 

problems’.  
▪ ‘If government implements a change, it goes extremely slow. I do not know why it has 

to take such a long time.’ 
▪ ‘You would think that, if people continuously complain about the same problems, there 

would be structural actions from the governance. But any decision about that is 
nowhere to be found.’ 

 
2. Giving a time/budget estimate is obligatory in certain meetings, so unrealistic ones are given. 
▪ ‘Every half year you have to apply for a new budget. If only half of the budget is 

allocated, a new plan is required, which has an impact on the time.’  
▪ ‘For new projects, quite often a standard amount of budget and time is presented; 

because we have to say something…’ 
▪ ‘Suddenly we have to have a presentation before March 15th. Well, imagine what is 

delivered there; it contains a lot of numbers that cannot possible be right.’ 
 
3. Some people are not involved at certain moments during the project, where they should have been. 
▪ ‘The project was started without the involvement from IT, because they thought that 

was unnecessary. And when they found out that certain things were not working, they 
blamed the IT department.’ 

▪ ‘I, as a program manager, I was suddenly not invited anymore to certain meetings. 
That is strange; someone is presenting something about a process that I am managing. 
I had to invite myself to the next meetings.’  

▪ ‘The back office is not always involved in the project, so they are not aware of certain 
errors and problems.’ 

 
4. It is (too) easy to obtain more time and/or budget for projects. 
▪ ‘That delays are so easily accepted, is pure mentality of the company’ 
▪ ‘More time and money for projects is granted without much effort at SHTC.’ 
▪ ‘Not only do people not get in trouble for running out of time or budget; if they ask for 

it, they just receive more for either.’ 
 
5. Too many projects are started, when some are less necessary. 
▪ ‘We all want to start our project, because we all say it is important, but we do not 

assign any priorities. We just start and see along the way if that was the best choice.’ 
▪ ‘SHTC is constantly busy with many things simultaneously without assigning any 

priority.’ 
▪ ‘We are not critical enough about which projects are really necessary.’ 

 
6. Delivering high quality is more important than delivering on time, even when lower quality 

would be sufficient. 
One of the interview questions is: ‘Were there any compromises in quality to remain 
within time?’, to which the answer was mostly a plain ‘no’. The mentioned reasons are 
simply that quality is more important. Other statements were:  
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▪ ‘Sometimes you have to say; ‘This was not the goal of the project, but it is time to finish 
up’, but often the engineer does not agree with 99%; he wants 100%.’ 

▪ ‘If you are going for the goal of delivering 100% it will take you much time. If you are 
going for 80%, then you can create momentum.’ 

 
7. SHTC depends too much on external organizations; there are problems with communication and 

dedication. 
▪ ‘These people are at a great distance, communication is always significantly more 

difficult than with someone sitting next to you. Besides, their English skills are often 
quite bad.’  

▪ ‘In no other company I have seen this level of dependency on external organizations…’ 
▪ ‘…loss of quality, because these people are not that involved with the company and the 

guarantee of quality is lower than for internal employees.’ 
 
8. Different parties use different methods and report to different organs; it lacks alignment. 
▪ ‘Everyone does things in their own way and uses their own methods’.  
▪ ‘One person should have overall responsibility, so that it would not be allowed that two 

organs with their own strategies work on the same thing.’ 
▪ ‘It is not that there is no agreement on what needs to be delivered, but the IT 

department and the Structural Improvement department are controlled differently; they 
do not report to the same supervisor, so you do not know what the others are up to’.  

 
9. The testing environment is outdated and not well maintained. 
This statement was one of the most literally mentioned ones in a few interviews: 
▪ ‘Testing environments are not representable for the real environments’ 
▪ ‘It is hard to work in the testing environment undisturbed, due to the lack of 

maintenance of it.’  
▪ ‘Things that often go wrong in the execution phase are the problems with outdated 

testing environments; they are not in sync.’ 
 
10. Environments are too complex to manage and contain too many dependencies. 
▪ ‘Normally there is only one application, which is already complex, but in this project 

there are 4 to 5’. 
▪ ‘Some components are hard to improve individually in the environment, because it 

contains many other projects that would be influences by that.’ 
▪ ‘The complexity of our environment is extremely high.’ 

 
11. Resources are working on multiple projects simultaneously and are having a hard time focusing 

and prioritizing. 
▪ ‘There is a lack of capacity, knowledge and focus.’ 
▪ ‘Often, multiple projects are started at the same time and all the same people are needed 

for them; that way you will never get any focus.’ 
▪ ‘We should do less at the same time. If we do that, you are able to focus on just one 

thing and then that would be finished earlier.’  
 
12. People are too focused on their personal targets, which are not aligned with SHTC’s goals. 
▪ ‘…I even suspect that it is linked to the personal targets, and that, for that reason, it is 

very difficult to obtain consensus in a common goal.’ 
▪ ‘There should be more alignment between the company’s goals, the personal goals and 

the capacity.’ 
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13. People do not feel urgency for being on time due to lack of any consequences for running out of 
time (and budget). 

Projects get a green light when everything is going well in terms of time, budget and 
resources. They can also get an orange or red light; 
▪ ‘No one seems to care if a red light is reported. We just continue as if everything is 

going fine.’  
After asking a few times why, they reveal that there are no consequences when one keeps 
going. When asked if they see this as a major problem, the popular answer was: ‘Well, that 
is just how things go here’.  
▪ ‘Everyone knows that projects delay at this company, but nobody cares. You almost 

never see any consequences.’ 
▪ ‘I have never seen anyone being punished for not delivering on time, there are no 

consequences.’ 
  
14. Too often, people blindly assume that co-workers will do the job they promised to do. 
No interviewee literally made this statement. However, during the interviews, often heard 
statements were ones such as: 
▪ ‘I assumed that the work was done, because the technician told me so.’ 
▪ ‘…said that he did the work, but when after a while I checked, he had done nothing!’  
▪ ‘I am not a babysitter; I am not checking if everyone is doing their job, I just assume 

that they do’.  
  
15. There is too little collaboration; people work more for their selves, than as a team for the 

company. 
▪ ‘Everyone did their part and their parts were working, yet the whole system kept 

failing. But since everyone felt that they did their part, it was not their problem.’ 
▪ ‘People are focused on working on their own job and are not really helping others or 

communicating with them.’ 
▪ ‘People think: ‘Success is mine and problems are yours; if you have a problem and I 

solve it, it is my victory. If I do not solve it, it is still your problem’, but it is not; it is 
OUR problem.’ 
 

16. There is conflict of interests between the stakeholders. 
▪ ‘It should not be allowed that two organs with their own interests and goals work on 

the same thing.’ 
▪ ‘There are too many parties with conflicting interests; they all have their own goals and 

interests.’  
▪ ‘…are organized by finance, so they could likely use a different strategy; then you get 

conflict of interest.’ 
 
17. Problems often have unclear ownership; no one wants to take responsibility. 
▪ ‘Executive says that it is not his problem and that the people at R&D should fix it’ 
▪ ‘I notice time after time that there is a major lack in communication and ownership to 

solve problems.’  
▪ ‘People distance themselves from problems that are not theirs; if others’ problems are 

not solved, they are still their problems.’ 
 
18. Resources lack dedication and motivation to invest more time in the project when needed. 
▪ ‘In a project environment, you would expect people to work harder to meet deadlines. 

Well, not at this company. If they did really think it was important, they would work 
with more urgency.’ 
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▪ ‘It would help to put a more dedicated team on some jobs’ 
▪ ‘People often do exactly what they are told to do, without doing anything extra.’ 

 
19. Due to delays the capacity is increased; resulting in inefficient collaboration. 
This was mentioned slightly in some interviews, while one person explained the concept: 
▪ ‘What is important, is the fact that the company arranges for more capacity when 

projects tend to delay, which only makes is worst; less people that work harder are 
more easily overworked, and putting more people on the project will lead to less 
efficient knowledge transfers and more coordination.’ 

 
20. There is too little positive feedback and acknowledgement, resulting in decreased motivation. 
▪ ‘Successes are not really celebrated while I think there could be a need for that; I think 

it could help with the motivation.’ 
▪ ‘I think we should talk more about the things that are going well, as I think it would 

improve the overall acceptance.’ 
▪ ‘More positive feedback would be appreciated, for the purpose of spirit and tempo. 

Everyone just assumes that everyone does their jobs, but any acknowledgement is 
missing, while that is important.’ 

 
21. The service level agreements are unclear between IT and OSI/OPS. 
Table 3.2 shows that this is only mentioned by one interviewee. Seeing as this person 
expressed this as a very important cause for delays, it is included to into the Q-set to 
validate this statement with other employees: 
▪ ‘We have unclear service level agreements; Which do we have? How do we measure 

them? Which are active? How are they discussed?’ 
 
22. Documenting and maintaining the projects process is done insufficiently. 
▪ ‘Historically, we are really bad in documenting the process and watch over the process 

as a process owner.’ 
▪ ‘Especially after the project is finished, we just tend to close off and continue with new 

projects. But documenting afterwards is equally important.’ 
 
23. Problems lack a structural way of being solved. 
As was statement 9, this statement was also quite literally mentioned in more than a few 
interviews: 
▪ ‘I think a structural way of handling issues is definitely missing.’ 
▪ ‘The company needs to work on the structural issues.’ 
▪ ‘Quite a few steps need to be taken in this company to solve problems in a structural 

way.’ 
 
24. The project planning is often too optimistic and contains too little buffer. 
All interviewees state that the planning is often optimistic; however, some feel that this 
contributes to delays more than others. About the lack of buffer people say:  
▪ ‘You do not want to start your project by supposing that everything will go wrong’  
▪ ‘There are factors within this company of which you know that they always go wrong; 

if it were up to me, there would be more slack for that.’  
▪ ‘As a project team, you cannot afford the luxury of planning more buffer to compensate 

for setbacks, because chances are that the team then thinks they have time to do other 
things first.’ 
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25. Too much time is spent waiting on signatures and approvals. 
▪ ‘Someone puts in an order which has to be signed by five or six people and only after 

that, a purchase request is placed. Then, the supplier starts the order and then you have 
the delivery time… That process takes way too long.’ 

▪ ‘You need permission for everything from everyone; it takes more time than I think is 
needed.’ 

 
26. People wait too long before warning that the schedule is no longer feasible. 
▪ ‘When things are not feasibly, it takes a while before someone comes forward to say 

something about it.’ 
▪ ‘When there are many changes during the project, you lose much time, but no one 

changes the schedule.’  
▪ ‘Sometimes, when many small things go wrong, it would be wise to take a break and to 

see where you are standing and why you are there.’ 
 
27. The scope includes too much to be manageable. 
▪ ‘A project leader will always get the requests to do more than he initially agreed upon.’ 

‘The scope needs better protection.’ 
▪ ‘From the beginning the scope should be crystal-clear, which it is not, so it increases 

too easily’.   
▪ ‘The scope gets blown, while it should remain manageable; more sub-projects would be 

much more effective.’ 
 
28. Projects start without having thought everything clearly through; the preparation is insufficient. 
As shown in Table 3.2, this statement was mentioned most of all. Interviewees talk about 
the lack of a detailed planning and state that if there was one, many problems could have 
been foreseen.  
▪ ‘I took over in the beginning of the project and I noticed that there was no detailed 

planning; while getting acquainted with the team, it became clear that they did not 
know what they had to deliver, what was expected from them and what their role in 
this project was; while the project had already started!’ 

▪ ‘We are all exited to start with the project and are therefore not really taking the time 
to think first; halfway through people suddenly realize that they forgot some essential 
things.’ 

▪ ‘We give an estimate for when we are done, without really knowing what the content 
is.’  

 
29. Waterfall method is used when agile methods would fit better. 
Some interviewees talked about both methods, but this exact statement was not made. It is 
included in the Q-set to see how it would be ranked compared to the other statements. 
Comments on the methods were the following: 
▪ ‘At the end of last year, we have made the step for more agile in our projects, which is 

helpful when working with many stakeholders.’ 
▪ ‘If we were to use agile, we could do little sprints every two weeks and show the end-

users the process, to prevent us and them from making something they did not ask for.’ 
 

30. Replacing resources takes time; the time to train a new team member is underestimated. 
▪ ‘…we have the third program manager in two years, and on each program three times a 

new project leader! Before anyone is up to speed after switching… That takes at least 
two months per new person.’ 

▪ ‘If people take over, it takes way too long before they can continue the work.’ 
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▪ ‘Some projects require very particular skills, so if someone with these skills needs to be 
replaced it can take months before we find someone who is available. And even then you 
will have to get this person up to speed on the content.’ 

 
31. Resources lack knowledge about the content of the project, while they need to solve problems or 

make important decisions. 
▪ ‘No-one knows how certain things work and the people you work with need to ask 

others about nearly everything.’  
▪ ‘I think it was exceptional for this project when you compare it to other projects at this 

company, that we had a team of people that was experienced and knew what they were 
doing.’ 

▪ ‘Management should be more willing to understand architecture; if they do not 
understand, how can they judge if a change should be approved?’ 

 
32. People do not take enough initiative to share their knowledge; they need to be triggered  

to do so. 
▪ ‘One party had prepared things without checking with the other party if it was even 

possible to execute these things.’  
▪ ‘People tend to keep things more for themselves and do not share their knowledge to 

the outside. Not because they do not want to, because if you put them together in a 
room, they will share, but the take the initiative themselves to start sharing… That 
seems too big of a step for many people.’ 

▪ ‘Information needs to be pulled out of people, they bring you nothing themselves.’ 
 
33. The ‘lessons learned’ are not used enough; the same problems keep occurring. 
▪ ‘We delivered a long list of lessons learned to everyone, but still, eight months later; 

nobody ever looks at them.’ 
▪ ‘Lessons learned are being documented, but you will not achieve anything from that, so 

no one really uses them.’  
▪ ‘We keep on having the same problems... Using the lessons learned? No, we do not 

have time for that.’ 
 

34. Information has to go through too many stakeholders; information gets lost in knowledge 
transfers. 

▪ ‘Things often need to go through different departments before getting results. If then 
something goes wrong, you have to trace where it went wrong.’  

▪ ‘During all the interactions, a lot of information can get lost, even more so if people do 
not take the time to ask follow up questions.’ 

▪ ‘You lose too much information by having all these transfers between too many people.’ 
 
35. Deliverables with insufficient description leave room for interpretation and misunderstandings. 
▪ ‘I feel that the things that are said to be delivered are not always the things that are 

eventually delivered in the end.’ 
▪ ‘The deliverables for IT need to be very specific. Apparently there is some room for 

interpretation, and therefore for misunderstandings.’ 
▪ ‘The scope itself is relatively clear, but the definition of the details often leaves room for 

interpretation.’ 
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36. End users have a hard time being comprehensive in their requirements, resulting in many change 
requests. 

▪ ‘End users have a hard time describing exactly what they want; that is how you get 
requests for changes.’ 

▪ ‘Badly defined requirements are a very common reason for delays at this company.’ 
▪ ‘Defining good requirements is an art on its own and making them measurable even 

more so.’ 
 
37. There is too little knowledge transfer between projects. It is unclear what the status of other 

projects is. 
▪ ‘The IT department has shown time after time that their plans are unreliable and it 

seems as if they are working on the wrong things; or at least the communication about 
it is horrible.’  

▪ ‘We need more communication between all the different projects, the ones that have 
dependencies towards each other.’ 

▪ ‘I want to know what is happening in other projects, what I can learn from them, 
looking at a broader perspective, but I do not see that happening.’ 

  
38. Communication and knowledge sharing between departments is difficult due to difference in the 

level of knowledge. 
▪ ‘Knowledge transfers to the support department, while they are behind on their 

knowledge… That is a problem when it comes to solving incidents; it is hard to explain 
the problem to someone who does not understand enough of the content.’ 

▪ ‘There exists a large gap in the level of knowledge between business and IT.’ 
▪ ‘During knowledge transfers, too much information gets lost when someone does not 

understand the content enough to ask follow up questions.’ 
 
39. Project leaders are not skilled and mature enough. 
▪ ‘It is the project leader’s job to tell the team how the project should be managed; I 

suspect that they do not.’ 
▪ ‘There was no project manager assigned at the IT department, so that was a bit of a 

mess. Someone took that role who was not supposed to and did not have enough 
experience.’ 

▪ ‘When the improvement department was founded, most skilled project management 
was allocated to that department. It left us with some immaturity. Project leaders 
should have more training.’ 

 
40. There is a lack in overview and authority of all the different departments and stakeholders. 
▪ ‘…in the project putting someone in charge who oversees everything and also has the 

authority to do something when needed.’  
▪ ‘We might need someone to know enough about the different parts to help with the 

communication.’ 
▪ ‘It is difficult when there are so many stakeholders that are responsible for their own 

part of the solution, when there is not one person that has a formal say in managing all 
these people. 
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Appendix E: Respondent’s characteristics 
 

Respondent Department Position 
Experience 

(SHTC) 
Experience 

(PM) 
Project Missing aspects? 

P 1 SI (PM) PL 4 to 6 2 to 5 NCPR Too many projects 

P 2 R&D PL 7 to 10 11 to 15 NCPR - 

P 3 Other PL 4 to 6 ≤ 2 NCPR - 

P 4 Other M(O) 7 to 10 ≤ 2 NCPR - 

P 5 R&D PL 1 to 3 ≤ 2 CPR - 

P 6 SI (PMO) Other 4 to 6 2 to 5 NCPR - 

P 7 Other Other 1 to 3 2 to 5 Both Focus on bigger picture 

P 8 R&D PL 7 to 10 ≤ 2 CPR - 

P 9 SI (PM) PL 7 to 10 > 15 NCPR - 

P 10 SI (PM) Other ≤ 1 6 to 10 NCPR - 

P 11 R&D M(O) ≤ 1 6 to 10 CPR - 

P 12 SI (PMO) Other 1 to 3 2 to 5 NCPR Risk & Issue management 

P 13 SI (PM) PM 7 to 10 6 to 10 NCPR Stakeholder management 

P 14 SI (PM) PM 1 to 3 11 to 15 NCPR - 

P 15 IT PM 7 to 10 > 15 NCPR - 

P 16 IT M(O) > 10 11 to 15 NCPR - 

P 17 IT M(O) 4 to 6 > 15 NCPR Scope management 

P 18 IT PM 4 to 6 > 15 NCPR - 

P 19 SI (PM) PM 1 to 3 2 to 5 NCPR - 

P 20 SI (PM) GL 4 to 6 > 15 NCPR Use or right governance 

P 21 IT M(O) 4 to 6 11 to 15 NCPR - 

P 22 IT M(O) ≤ 1 > 15 NCPR Business case management 

P 23 SI (PMO) Other ≤ 1 6 to 10 NCPR - 

P 24 IT PM 1 to 3 11 to 15 NCPR - 

P 25 Other PM ≤ 1 6 to 10 NCPR - 

P 26 SI (PMO) Other 1 to 3 2 to 5 NCPR - 

P 27 Other Other 7 to 10 > 15 NCPR - 

P 28 SI (PMO) GL 7 to 10 6 to 10 NCPR Too many people involved 

P 29 SI (PMO) GL 4 to 6 > 15 NCPR - 

P 30 SI (PM) GL 1 to 3 > 15 NCPR - 

P 31 IT M(O) 4 to 6 11 to 15 NCPR - 

P 32 IT M(O) 4 to 6 > 15 NCPR - 

P 33 SI (PM) GL > 10 11 to 15 NCPR - 

P 34 Other M(O) 4 to 6 > 15 Both - 
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Appendix F: Ranking of statements using K-factor  
 

 𝐾 =  0 𝐾 =  0.25 𝐾 =  0.5 𝐾 =  1 𝐾 =  2 
Position O P F O P F O P F O P F O P F 

1 16 - - 16 - - 16 - - 16 - - 16 - - 

2 36 - - 36 - - 36 - - 36 - - 36 - - 

3 11 - - 11 - - 11 - - 11 - - 11 - - 

4 28 - - 28 - - 28 - - 28 - - 33 +1 +3 

5 17 - - 17 - - 17 - - 33 +1 +2 28 -1 -1 

6 02 - - 33 +1 +1 33 - +1 17 -1 -1 02 +1 - 

7 33 - - 02 -1 -1 02 - -1 02 - -1 17 -1 -2 

8 35 - - 35 - - 35 - - 30 +6 +9 30 - +9 

9 24 - - 24 - - 05 +1 +1 35 -1 -1 03 +4 +9 

10 05 - - 05 - - 24 -1 -1 34 +2 +4 34 - +4 

11 10 - - 10 - - 40 +1 +1 40 - +1 01 +6 +9 

12 40 - - 40 - - 34 +1 +2 05 -3 -2 40 -1 - 

13 27 - - 34 +1 +1 10 -2 -2 03 +4 +5 09 +2 +2 

14 34 - - 27 -1 -1 30 +1 +3 10 -1 -3 35 -5 -6 

15 09 - - 30 +2 +2 27 -1 -2 09 +1 - 26 +3 +1 

16 26 - - 09 -1 -1 09 - -1 24 -6 -7 05 -4 -6 

17 30 - - 03 +1 +1 03 - +1 01 +3 +3 10 -3 -6 

18 03 - - 26 -2 -2 26 - -2 26 - -2 37 +2 +1 

19 37 - - 37 - - 37 - - 27 -4 -6 32 +6 +11 

20 01 - - 01 - - 01 - - 37 -1 -1 24 -4 -11 

21 13 - - 13 - - 23 +1 +1 15 +2 +3 14 +2 +6 

22 23 - - 23 - - 13 -1 -1 23 -1 - 15 -1 +2 

23 08 - - 08 - - 15 +1 +1 14 +2 +4 27 -4 -10 

24 15 - - 15 - - 08 -1 -1 08 - -1 23 -2 -2 

25 25 - - 14 +2 +2 14 - +2 32 +2 +5 08 -1 -2 

26 04 - - 25 -1 -1 25 - -1 25 - -1 19 +2 +3 

27 14 - - 32 +3 +3 32 - +3 13 -5 -6 25 -1 -2 

28 29 - - 19 +1 +1 19 - +1 19 - +1 13 -1 -7 

29 19 - - 04 -3 -3 04 - -3 04 - -3 20 +1 +3 

30 32 - - 29 -2 -2 29 - -2 20 +1 +2 22 +4 +8 

31 06 - - 20 +1 +1 20 - +1 21 +2 +3 21 - +3 

32 20 - - 06 -1 -1 06 - -1 38 +2 +3 38 - +3 

33 31 - - 31 - - 21 +1 +1 06 -1 -2 06 - -2 

34 21 - - 21 - - 38 +1 +1 22 +3 +4 39 +2 +2 

35 38 - - 38 - - 31 -2 -2 29 -5 -7 04 -6 -9 

36 39 - - 39 - - 39 - - 39 - - 31 +1 -3 

37 12 - - 22 +1 +1 22 - +1 31 -2 -4 12 +1 - 

38 22 - - 12 -1 -1 12 - -1 12 - -1 29 -3 -10 

39 18 - - 18 - - 18 - - 07 +1 +1 07 - +1 

40 07 - - 07 - - 07 - - 18 -1 -1 18 - -1 

 
Note: 
O = Order of the statements 
P = Compared to Previous ranking 
F = Compared to First ranking 
Green cells show statements that at K = 2 went up more than 5 places, indicating a low standard deviation.  
Red cells show statements that at K = 2 went down more than 5 places, indicating a high standard deviation.  
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Appendix G: PQMethod output  
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Factor Scores with Corresponding Ranks 

                                                                              Factors 

No.  Statement                                               No.          1          2          3 

  

  1  Solving reoccurring problems unclear                      1     -0.26  22   0.23  17  -0.36  28 

  2  Unrealistic estimates are given in meetings               2      0.76  11   1.59   4   0.11  19 

  3  Not enough involvement of certain people                  3      0.58  15  -0.38  27  -0.03  24 

  4  Easy to obtain more time                                  4     -1.51  39  -0.33  26   0.85   9 

  5  Less necessary projects are started                       5      0.94  10  -1.15  36   1.44   4 

  6  High quality is more important than time                  6     -0.72  30   0.13  18  -1.18  35 

  7  High dependence on external organizations                 7     -0.43  23  -2.60  40  -2.15  40 

  8  Many different methods are used                           8     -0.65  29   0.94   7  -1.01  34 

  9  Testing environment is outdated                           9      0.99   9  -0.68  31  -0.29  27 

 10  Complex environments                                     10      1.25   6  -1.20  37   1.11   7 

 11  Resources working on too many projects                   11      1.05   8   0.11  19   2.07   1 

 12  Too much focus on personal targets                       12     -0.78  32  -1.08  35  -0.92  32 

 13  No urgency for being on time                             13     -1.36  38   1.55   5   1.13   5 

 14  People blindly assume others do their job                14     -0.44  24   0.43  12  -1.39  36 

 15  Too little collaboration                                 15     -0.57  26  -0.14  21   0.07  20 

 16  Conflict of interests                                    16      1.30   5   2.14   1   1.03   8 

 17  Problems have unclear ownership                          17      0.51  17   1.19   6   1.58   2 

 18  Resources lack dedication and motivation                 18     -2.14  40   0.10  20  -0.71  31 

 19  Increased capacity results in bad collaboration          19     -0.64  28  -1.58  39  -0.01  23 

 20  Too little feedback and acknowledgement                  20     -0.95  33  -0.75  33   0.24  17 

 21  Unclear service level agreements                         21     -1.12  36  -0.22  23  -0.26  25 

 22  Insufficient documenting and process keeping             22     -0.17  21  -1.55  38  -1.72  38 

 23  No structural way of problem solving                     23     -0.17  20   0.35  14  -0.28  26 

 24  Project planning too optimistic                          24      1.46   2   0.37  13  -0.95  33 

 25  Long wait for approvals                                  25     -0.49  25   0.85   8  -1.51  37 

 26  Late warning for unfeasible schedule                     26      0.55  16  -0.25  24   0.06  21 

 27  Scope includes too much                                  27      1.15   7   0.66   9   0.46  13 

 28  Insufficient project preparation                         28      1.33   4   0.34  15   1.51   3 

 29  Waterfall instead of agile                               29     -0.60  27  -0.32  25  -0.50  29 

 30  Underestimated time replacing resources                  30      0.59  14  -0.69  32   0.25  16 

 31  Lack of knowledge about project content                  31     -1.26  37  -0.51  28  -0.65  30 

 32  No initiative to knowledge sharing                       32     -0.75  31  -0.65  30   0.55  12 

 33  Lessons learned are not used enough                      33      0.65  12   0.54  10   0.23  18 

 34  Loss of information due to too many transfers            34      0.15  18   1.73   2   0.31  14 

 35  Insufficient described deliverables                      35      1.41   3  -0.53  29   0.68  10 

 36  End users do not give comprehensive requirements         36      2.02   1   1.61   3   0.59  11 

 37  Too little knowledge sharing between projects            37     -0.09  19  -0.20  22   1.12   6 

 38  Difficult knowledge sharing due to level difference      38     -1.12  35  -0.79  34   0.04  22 

 39  Project leaders not mature enough                        39     -1.08  34   0.24  16  -1.77  39 

 40  Lack in overview and authority                           40      0.60  13   0.52  11   0.26  15 
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Correlations Between Factor Scores 

 

               1       2       3 

 

    1     1.0000  0.2285  0.4312 

 

    2     0.2285  1.0000  0.2613 

 

    3     0.4312  0.2613  1.0000 
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Distinguishing Statements for Factor  1 

 

 (P < .05 ;  Asterisk (*) Indicates Significance at P < .01) 

 

Both the Factor Q-Sort Value (Q-SV) and the Z-Score (Z-SCR) are Shown. 

 

                                                                        Factors 

 

                                                                1           2           3 

 No. Statement                                        No.   Q-SV Z-SCR  Q-SV Z-SCR  Q-SV Z-SCR   

 

  24 Project planning too optimistic                  24      3  1.46*    1  0.37    -2 -0.95  

  35 Insufficient described deliverables              35      3  1.41*   -1 -0.53     1  0.68  

  27 Scope includes too much                          27      2  1.15     1  0.66     1  0.46  

  11 Resources working on too many projects           11      2  1.05*    0  0.11     3  2.07  

   9 Testing environment is outdated                   9      1  0.99*   -1 -0.68    -1 -0.29  

   5 Less necessary projects are started               5      1  0.94    -2 -1.15     2  1.44  

   2 Unrealistic estimates are given in meetings       2      1  0.76*    2  1.59     0  0.11  

   3 Not enough involvement of certain people          3      1  0.58*   -1 -0.38     0 -0.03  

  26 Late warning for unfeasible schedule             26      0  0.55     0 -0.25     0  0.06  

  17 Problems have unclear ownership                  17      0  0.51*    2  1.19     3  1.58  

  22 Insufficient documenting and process keeping     22      0 -0.17*   -3 -1.55    -3 -1.72  

   7 High dependence on external organizations         7      0 -0.43*   -3 -2.60    -3 -2.15  

  14 People blindly assume others do their job        14      0 -0.44*    1  0.43    -2 -1.39  

  25 Long wait for approvals                          25      0 -0.49*    2  0.85    -2 -1.51  

  19 Increased capacity results in bad collaboration  19     -1 -0.64*   -3 -1.58     0 -0.01  

   6 High quality is more important than time          6     -1 -0.72     0  0.13    -2 -1.18  

  39 Project leaders not mature enough                39     -2 -1.08*    0  0.24    -3 -1.77  

  21 Unclear service level agreements                 21     -2 -1.12*    0 -0.22     0 -0.26  

  31 Lack of knowledge about project content          31     -2 -1.26*   -1 -0.51    -1 -0.65  

  13 No urgency for being on time                     13     -3 -1.36*    2  1.55     2  1.13  

   4 Easy to obtain more time                          4     -3 -1.51*   -1 -0.33     1  0.85  

  18 Resources lack dedication and motivation         18     -3 -2.14*    0  0.10    -1 -0.71  
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Distinguishing Statements for Factor  2 

 

 (P < .05 ;  Asterisk (*) Indicates Significance at P < .01) 

 

Both the Factor Q-Sort Value (Q-SV) and the Z-Score (Z-SCR) are Shown. 

 

                                                                        Factors 

 

                                                                1           2           3 

 No. Statement                                        No.   Q-SV Z-SCR  Q-SV Z-SCR  Q-SV Z-SCR   

 

  16 Conflict of interests                            16      2  1.30     3  2.14*    2  1.03  

  34 Loss of information due to too many transfers    34      0  0.15     3  1.73*    1  0.31  

   2 Unrealistic estimates are given in meetings       2      1  0.76     2  1.59*    0  0.11  

   8 Many different methods are used                   8     -1 -0.65     2  0.94*   -2 -1.01  

  25 Long wait for approvals                          25      0 -0.49     2  0.85*   -2 -1.51  

  14 People blindly assume others do their job        14      0 -0.44     1  0.43*   -2 -1.39  

  24 Project planning too optimistic                  24      3  1.46     1  0.37*   -2 -0.95  

  23 No structural way of problem solving             23      0 -0.17     1  0.35    -1 -0.28  

  28 Insufficient project preparation                 28      2  1.33     1  0.34*    3  1.51  

  39 Project leaders not mature enough                39     -2 -1.08     0  0.24*   -3 -1.77  

   1 Solving reoccurring problems unclear              1      0 -0.26     0  0.23    -1 -0.36  

   6 High quality is more important than time          6     -1 -0.72     0  0.13*   -2 -1.18  

  11 Resources working on too many projects           11      2  1.05     0  0.11*    3  2.07  

  18 Resources lack dedication and motivation         18     -3 -2.14     0  0.10*   -1 -0.71  

   4 Easy to obtain more time                          4     -3 -1.51    -1 -0.33*    1  0.85  

  35 Insufficient described deliverables              35      3  1.41    -1 -0.53*    1  0.68  

  30 Underestimated time replacing resources          30      1  0.59    -1 -0.69*    0  0.25  

   5 Less necessary projects are started               5      1  0.94    -2 -1.15*    2  1.44  

  10 Complex environments                             10      2  1.25    -2 -1.20*    2  1.11  

  19 Increased capacity results in bad collaboration  19     -1 -0.64    -3 -1.58*    0 -0.01  
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Distinguishing Statements for Factor  3 

 

 (P < .05 ;  Asterisk (*) Indicates Significance at P < .01) 

 

Both the Factor Q-Sort Value (Q-SV) and the Z-Score (Z-SCR) are Shown. 

 

                                                                        Factors 

 

                                                                1           2           3 

 No. Statement                                        No.   Q-SV Z-SCR  Q-SV Z-SCR  Q-SV Z-SCR   

 

  11 Resources working on too many projects           11      2  1.05     0  0.11     3  2.07* 

   5 Less necessary projects are started               5      1  0.94    -2 -1.15     2  1.44  

  37 Too little knowledge sharing between projects    37      0 -0.09     0 -0.20     2  1.12* 

   4 Easy to obtain more time                          4     -3 -1.51    -1 -0.33     1  0.85* 

  35 Insufficient described deliverables              35      3  1.41    -1 -0.53     1  0.68* 

  36 End users do not give comprehensive requirements 36      3  2.02     3  1.61     1  0.59* 

  32 No initiative to knowledge sharing               32     -1 -0.75    -1 -0.65     1  0.55* 

  20 Too little feedback and acknowledgement          20     -2 -0.95    -2 -0.75     0  0.24* 

   2 Unrealistic estimates are given in meetings       2      1  0.76     2  1.59     0  0.11* 

  38 Difficult knowledge sharing due to level differ  38     -2 -1.12    -2 -0.79     0  0.04* 

  19 Increased capacity results in bad collaboration  19     -1 -0.64    -3 -1.58     0 -0.01* 

  18 Resources lack dedication and motivation         18     -3 -2.14     0  0.10    -1 -0.71* 

  24 Project planning too optimistic                  24      3  1.46     1  0.37    -2 -0.95* 

   6 High quality is more important than time          6     -1 -0.72     0  0.13    -2 -1.18  

  14 People blindly assume others do their job        14      0 -0.44     1  0.43    -2 -1.39* 

  25 Long wait for approvals                          25      0 -0.49     2  0.85    -2 -1.51* 

  39 Project leaders not mature enough                39     -2 -1.08     0  0.24    -3 -1.77* 
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Consensus Statements  --  Those That Do Not Distinguish Between ANY Pair of Factors. 

 

All Listed Statements are Non-Significant at P>.01, and Those Flagged With an * are also Non-

Significant at P>.05. 

  

                                                                        Factors 

 

                                                                1           2           3 

 No.  Statement                                       No.   Q-SV Z-SCR  Q-SV Z-SCR  Q-SV Z-SCR   

 

   1  Solving reoccurring problems unclear             1      0 -0.26     0  0.23    -1 -0.36   

  12* Too much focus on personal targets              12     -1 -0.78    -2 -1.08    -1 -0.92   

  23  No structural way of problem solving            23      0 -0.17     1  0.35    -1 -0.28   

  29* Waterfall instead of agile                      29     -1 -0.60     0 -0.32    -1 -0.50   

  33* Lessons learned are not used enough             33      1  0.65     1  0.54     0  0.23   

  40* Lack in overview and authority                  40      1  0.60     1  0.52     1  0.26   
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Appendix H: Comments per statement second Q-sort  
 
Statement 1 – Focus on describing the request functionality (what is needed), instead of on the 
solution (how will it be implemented) (position 2): 
▪ ‘It is hard for people to see the difference. People often think they are describing 

what they need, when they are actually already talking in solutions.’ 
 
Statement 2 – Use lists of predefined, common requirements (e.g. a set of non-functional 
requirements, divided into sub aspects based on ISO) that could be used as check list (position 9):  
▪ ‘Some aspects will always be reoccurring, we can definitely use some predefined 

requirements for reference.’ 
▪ ‘That would be good, but I think that at SHTC, the actual requirement will always 

be too specific. People would use the predefined ones and later state that they meant 
it another way.’ 

 
Statement 3 – Allow for an outside-in view to learn from best practices and solutions available in 
the market (position 4):  
▪ ‘The outside-in should be a standard tool to show the user, to have some references 

to what he wants.’ 
▪ ‘This could help enormously. However, SHTC does need another mindset: we are 

too stubborn and ‘everything anyone says that is not from here, is wrong’. If that 
does not change, this solution will not help.’ 

 
Statement 4 – Do not demand too comprehensive requirements and allow vagueness, to 
adjust/add/remove requirements during execution, based on new insights (position 10): 
▪ ‘Requirements are the ultimo definition of the scope of the project. In many cases, 

the requirements/scope cannot be defined up front, requiring a more flexible 
approach to managing scope. Time + resources = fixed, scope = flexible; that is how 
it should be.’ 

▪ I am struggling with the term ‘vagueness’. I agree that we do not have to be too 
detailed at the start, but what we write down, should be specific, not vague. If it was 
not for that term, I would have put this statement at +3. Yes, further then the 
possible +2.’  

▪ ‘If you are just allowing changes, then how do you assign priorities?’  
 
Statement 5 – Provide guidelines to formulate SMART requirements (position 8): 
▪ ‘That is just too difficult.’ 
▪ ‘A guideline suggests that we otherwise do not know how this would work. That is 

not true, we can do SMART by ourselves.’ 
 
Statement 6 – Involve the right stakeholders when defining requirements and take the personal 
interest of the other stakeholders into account (position 5): 
▪ ‘It is all about people. They are the ones that need to do it right. The right people 

need to be on the job and these people need to take ownership and responsibility.’ 
(This comment was also meant for statement 9) 
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Statement 7 – Allow for enough time to plan workshops and generate requirements (position 3): 
▪ ‘This is always underestimated. Defining requirement is something that people say 

about ‘we will do that somewhere today when we have a few minutes’, while it is so 
important to take enough time and focus on the right things.’   

 
Statement 8 – Have requirements management tooling available that shows dependencies, tracks 
changes etc., to better compare of the entire set of requirements and their quality (position 11):  
▪ ‘Tooling will not help if the defining itself is the problem.’ 
▪ ‘This would not be necessary if the rest of these (statements) were to happen. It 

should not be necessary.’ 
▪ ‘I have absolutely no idea what that would possibly look like.’  

 
Statement 9 – Make sure that the people responsible for delivering the requirement have enough 
knowledge about the content of the situation in order to reduce vagueness (position 6): 
▪ ‘You need this, so you can go deeper into it with your questions. Otherwise, how 

would this person be able to explain it well enough?’ 
▪ ‘There is certainly enough knowledge; just the writing down of the description is 

the problem.’ 
 

Statement 10 – Link requirements to business use cases, in order to increase the way user can 
visualize/relate to their as-is and to-be way of working (position 7): 
▪ ‘Those are the right questions to ask: ‘what is it that you normally do?’ Link 

everything to that.’ 
▪ ‘This would not help with the visualization. Showing something is visualization.’ 

 
Statement 11 – Have a facilitator that pushes the users to answer the ‘why do we need 
this’/‘why do we work like this’ questions in order to solve the true problem they are 
facing (position 1): 
▪ ‘That is exactly what we need; I think that would be very helpful.’ 
▪ ‘Can I be that facilitator? That would help for sure.’ 
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Appendix I: Reasoning behind impact levels  
 
The reasoning is a prediction, based on subjective opinion. It is shown per intervention, 
per factor, indicated by the number of the statement, following by its believed impact 
level (1 being light and 3 being high).   
 
Intervention 1: Requirement definition workshop 
 
Factor 1: 
36 (3): Focus on better definition and understanding of the requirements 
35 (3): Focus on better definition and interpretation of the deliverables 
10 (2): Complexity might decrease if the requirements are more clearly defined 
 
Factor 2: 
02 (1): Describing more clear what is needed, can help creating more realistic estimates  
 
Factor 3: 
28 (2): The requirements part of the project is thought out much more before the start 
05 (1): Focusing on ‘what and why is (it) needed’ can show the project’s real necessity 
 
Intervention 2: Stakeholder meeting 
 
Factor 1: 
24 (1): By talking about each other’s interests, more time might be allocated 
27 (1): By having everyone explain their needs, a manageable selection can be made 
 
Factor 2: 
16 (3): Interests come to the surface before the start of the project 
34 (2): Knowing each other’s interests makes sharing information more effective 
02 (2): In meetings later on, people might understand the estimates better 
13 (1): Understanding each other’s needs might increase feeling urgency for time 
 
Factor 3: 
28 (1): Interests are taken into account before the start of the project 
05 (1): Everyone’s need for the project can be explained 
37 (2): During the meeting, other projects and their dependencies can be discussed 
 
Intervention 3: More use of scrum approach 
 
Factor 1: 
36 (3): There is no need for a very detailed description of the requirements 
24 (2): Sprints require shorter plans, which leave less room for optimism 
35 (2): Frequent feedback results in less chance for misunderstandings 
27 (2): The scope is divided in smaller pieces during the multiple sprints 
 
Factor 2: 
16 (2): Scrum teams have closer collaboration in which feedback goes faster 
34 (2): More and closer contact, so information travels faster and more accurate 
02 (2): Intermediate sub-results should be more realistic   
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Factor 3: 
11 (3): Teams are dedicated and work on only one project at a time 
17 (3): The teams are responsible for problems as a whole 
28 (1): ‘Thinking everything through’; ‘everything’ should be less when using sprints 
05 (1): Intermediate sub-results could show early that a project is not necessary 
 
Recommendation: Limit project size & immediate information sharing 
 
Factor 1: 
24 (2): If the size is smaller, the plans can be more realistic 
10 (1): Smaller projects should be less complex, as well as the environments 
27 (2): Scope should decrease with the project size 
 
Factor 2: 
16 (2): Faster information sharing leads to faster conflict resolution 
34 (3): Faster information sharing by individuals should mean faster through everyone  
 
Factor 3: 
28 (1): Smaller projects should have less ‘everything’ to think through 
 


