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Abstract 

Critical Chain Project Management (CCPM) concerns a relatively new project management method 

involving scheduling project activities. The method is derived from the Theory of Constraints. Although 

many project management professionals consider CCPM a promising method, it still isn’t widely 

adopted. A problem of CCPM adoption is that, since in a variety of occasions project workers resist 

working according to the principles of CCPM, it threats sustained effects of CCPM. The research 

focuses on how (project) workers within an organization resist the paradigm of CCPM. It includes a 

different perspective from other studies available. 

The research question includes:  

“What causes project workers to resist working according to the 

principles of Critical Chain Project Management?” 

CCPM combats the human elements of task delay, leads to a change in the organization, and 

changes the way project workers fulfill their work. So far, literature doesn’t seem to provide insight in 

cases of sustained CCPM and how CCPM affects project workers’ perception of work. The research 

provides desk research, case study and expert review. The case study illuminates the situation of 

CCPM.  

The research findings are of a significant value to project management practitioners, by contributing to 

deeper insight and awareness of the elements of resistance that exist in CCPM environments. That 

knowledge contributes to possible adaption and possibly further adoption of CCPM. Although case 

study findings cannot easily be generalized, they still can be seen as an example and hence will 

contribute to recognition, awareness and deeper insight. The expert review functions as a starting 

point of comparison to the broader context of CCPM appears on many points affirmative. 

Generally, implementations of CCPM go reasonably well. Initial skepticism exists but does not appear 

detrimental. Nevertheless, sustainment of CCPM is not obvious. Responses show ambiguity on 

sustainment items and sustainment appears of concern with organizations. Full sustained transition to 

CCPM is doubted. Staff finds it hard to disassociate from traditional principles and, to some extent, 

they appear easily falling back to old patterns. 

Due to its paradigm shift, CCPM includes change in many respects. Introducing CCPM likely will lead 

to resistance since resistance to change is a natural and normal response. CCPM combats (deeply 

rooted) natural behaviors of procrastination. Since these behaviors still exist in CCPM employed 

organizations it indicates variance to desired change of these behaviors. Specific behaviors like due 

date focus, multitasking, and disliking task time reduction, still exist in CCPM environments and 

express some level of dissent to CCPM. Initial skepticism exists in practically any implementation of 

CCPM, although apparently it does not have a detrimental effect on the implementation. Organizations 

appear well capable of integrating CCPM processes. CCPM appears to be a well appreciated 

methodology of project management that positively contributes to the performances of an 

organization. It is doubted whether CCPM fits modern paradigms of project management and modern 

workforces and hence possibly includes a threat to further adoption of CCPM; 
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Although the intention of CCPM is to change organizational behavior in order to achieve integral 

performance rather than local optima, CCPM is seen a mechanistic approach and does not provide 

managing expectations and perceptions of staff. It is suggested that such kind of change management 

should be included in the concept in order to achieve larger adoption of CCPM. 

Key words: 

Theory of Constraints, Critical Chain Project Management, resistance to change, project management 

paradigm. 
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1 Introduction 

This chapter introduces the research concerning Critical Chain Project Management. It introduces to 

the research background (§1.1) and relates to the research problem and related research questions 

(§1.2), giving further explanation to the indicated problem of CCPM. The chapter justifies the research 

(§1.3), by explaining why the research is done, and it explains on methodology and sources of 

research (§1.4). Furthermore it describes what and where is described in the thesis (§1.5). Definitions 

of key terms, which are used in this thesis, are provided (§1.6) and also limitations of the research are 

described (§1.7). 

1.1 Background to the research 

Critical Chain Project Management (CCPM) (Goldratt, 1997) is developed in 1997, by Dr. Eliyahu 

Goldratt, and concerns a relatively new method of scheduling project activities. The method is derived 

from Goldratt’s earlier developed Theory of Constraints (Goldratt, 1984). Although many project 

management professionals consider CCPM a promising method, due to its simplicity and promising 

lead time reduction, the method still isn’t widely adopted. Large track records are not available and the 

CCPM methodology not seldom appears a topic of debate (Millhiser, Szmerekovsky, 2008); (Millhiser, 

Szmerekovsky, 2012). Applying the method requires a renewed view, a change of paradigm, of doing 

projects and businesses. The method touches the way people do their work, how they focus their 

activities and how they monitor progress (Lechler, et al, 2005). The method introduces a ‘relay-race 

attitude’, focusing on project speed rather than focusing on deadlines. The method is considered 

useful for organizations capable of accepting a new paradigm (Steyn, 2000). It is not obvious CCPM 

will sustain within an organization and hence researching sustainment of CCPM is recommended 

(Repp, 2012). 

This research further investigates the effects of CCPM on project workers’ resistance to the principles 

of CCPM. Finding out how CCPM affects the work and working perceptions within an organization 

may indicate how CCPM can be sustained, or whether it needs further development. 

Preceding the design of this research proposal three Goldratt philosophy experts, who also consult 

CCPM implementations, were contacted in order to gain background information about the topic. The 

experts acknowledge CCPM isn’t widely adopted and also experience difficulty with implementing 

CCPM since, due to required change, resistance at a variety of organizational levels occurs. 

According to their opinions CCPM certainly does affect the way project teams work and also affects 

policies of the organization. They all showed interest in researching the topic since it appears there is 

not much known about the sustained effects of CCPM to an organization, especially to the project 

teams. 

Through the network of the above mentioned experts, a Dutch organization that employs CCPM is 

found willing to support researching the topic within its organization. 



HU University of Applied Sciences Utrecht Master of Project Management 

 

Thesis: Critical Chain Project Management  15 

 

1.2 Research problem and research questions 

While giving task duration estimates, people tend to avoid uncertainty. While doing tasks, people are 

compelled to stay busy. These ‘natural human behaviors’ lead to procrastination of project tasks and 

hence lead to project delay (for further explanation see chapter 2). CCPM fights the exposed natural 

human behaviors (Newbold, 1998). But, since these behaviors are considered natural, workers and 

even organizations might not fit ‘the suit of armor’ that is created by an implementation of CCPM. For 

a sustained new situation, achieving a successful CCPM project organization, it is assumed workers 

must feel comfortable with the system and must not fall back into former ‘natural’ behaviors. 

The fear of loosing natural behaviors could well be a ‘gut feeling’ reason why CCPM isn’t widely 

adopted, despite promising achievements. Falling back into the ‘natural’ behaviors likely will result to 

unsuccessful employment of CCPM and hence will not bring result to desired effects. Presence of 

resistance concerns a detrimental factor to the implementation of CCPM (Repp, 2012). 

By literature review (see § 2.4, Relevance and Practices of CCPM), CCPM is detected to include a 

major change with respect to project management philosophy and project controls. CCPM includes 

complex change and change invariably leads to resistance. CCPM is considered a total different 

paradigm. In a variety of cases of CCPM employment, resistance is being detected as a detrimental 

factor or at least a considerable factor to manage, when implementing CCPM (Repp, 2012); 

(Dilmaghani, 2008); (Realization, 2004-2010); (Lechler et al, 2005); (Steyn, 2000). 

The previous leads to the following summarized problem statement: 

“Since, in a variety of occasions, project workers resist working according to 

the principles of CCPM it threats sustained effects of CCPM.” 

1.2.1 Research question 

The research will focus on how (project) workers within an organization experience the paradigm of 

CCPM. This could provide an indication of possible sustained successful improvement of the 

organization. 

Derived from the problem statement, the main research question of the research proposal concerns: 

 “What causes project workers to resist working according to the 

principles of Critical Chain Project Management?” 

Finding the answer on the above question will give insight into how project workers cope with the 

controls that correlate with the paradigm shift that goes together with the introduction of CCPM.  

Implicitly, ‘resist’ is related to resistance to change, in this case change caused by the introduction of 

CCPM (definition is given in §1.6). To the context of the research ‘resist’ is explicitly not meant an 

activity of opposing. It much more reflects existing differences. When employing CCPM one will expect 

to find certain structures, management practices, and behaviors within the organization. This research 

concentrates on finding noticeably differences (‘gaps’) compared to a supposed implicit ‘standard’ of 

CCPM.  

‘Project workers’ concerns all workers in the organization involved in fulfilling a project. 
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1.2.2 Sub questions 

The main research question leads to a variety of sub questions that feed the main research question. 

Sub questions are related to both the elements of change, caused by the shift of paradigm, and the 

elements of human behavior that correlate with change.  

Sub questions concern:  

� “In what respect does CCPM lead to change?” 

The answer to this question will indicate the impact CCPM has on an organization. 

� “How well do organizations change to CCPM?” 

The answer will indicate how problematic it is for organizations to make the transition to 

CCPM. It will indicate how implementations go and whether organizations appear able to 

sustain CCPM. 

� “How well does CCPM affect perception of work?” 

The answer to this question will clarify how comfortable CCPM appears to workers, whether 

they like working according CCPM, if it affects behaviors and whether they appear capable 

working according CCPM. 

� “How well does CCPM affect processes of work?” 

CCPM will lead to new procedures. The answer to the question will clarify how procedures 

have changed, and to what extent they comply with CCPM. 

� “How well does CCPM contribute an organization’s performances?” 

The idea behind the question is that when CCPM contribution appears obvious it will be 

compelling and hence be accepted. It then likely is considered worth practicing. 

All the above questions will be researched from the perspective of deviation to the expected, as 

explained with the main research question in the previous section. 

1.3 Research justification 

The objective of the research is to correlate the CCPM paradigm to staff resistance. CCPM does lead 

to change; it changes the paradigm of a project organization’s project management methodology. A 

pitfall of utilizing CCPM could be to pass over the required change of behaviors. Giving more insight 

into the effects of CCPM to the organization, including project workers, will possibly contribute to 

sustained improvement of project organizations. This research is fairly exploratory. The nature of the 

topic causes this research focusing on true to life practices and perceptions, and hence will largely 

include the reflections of practitioners. 

CCPM concerns a relatively new method of scheduling project activities. Although many project 

management professionals consider CCPM a promising method, it still isn’t widely adopted. There 

isn’t a large track record available and the method quite often appears a topic of debate (Millhiser, 

Szmerekovsky, 2008 & 2012). According the observations by Repp (2012) the method seems to suffer 

infancy. By exploring (case) studies, experiences will become accessible to project management 
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practitioners and will provide them deeper insight into the elements that play a key role in a situation of 

CCPM. 

This research will provide insight in how people actually perceive working in a CCPM environment.  A 

case study illuminates the situation of CCPM. It includes a different perspective from other studies 

available. Other studies (mostly) focus on the process of implementation, rather than on human 

perception. The research findings will be of significant value by contributing to deeper insight and 

awareness of the human perception that exist in CCPM environments and hence may contribute to 

further adoption of CCPM. Experts are showing interest already. 

1.4 Methodology 

The Figure 1-1 provides an overview of the approach and process which applies for this research. 

 

 
Figure 1-1: research approach 

 

The research is executed through three main sources: desk research, case study and experts review. 

Desk research is meant to generate specific understanding of both CCPM theory and typical 

organizational themes and practices that are involved with CCPM.  By a case study true to life 

experiences will be researched. CCPM principles and practices will be connected to human 

perceptions and opinions. An expert review concerns a group of experienced CCPM practitioners 

and/or implementers. The review will reflect the case study to the broader context of CCPM 

employment. 
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Desk research will mainly involve literature research and studying existing case study video 

presentations. The desk research provides important insights and inputs which are valuable for 

designing case study interviews. By attending real life progress meetings and interviewing 

organization’s key functionaries, further insight is generated in order to design a case study 

questionnaire. The case study interviews, together with the insights gathered at an IPMA Critical 

Chain expert meeting provide inputs in designing an expert review questionnaire. Information and data 

gathered through these three main resources provide inputs for analysis, which on its turn provides 

findings that lead to presentable conclusions. 

Table 1-1 provides an overview of how research sources are related to the research sub questions 

and, if applicable, by which method the data will be collected. This can either be literature research 

(L), presentations research (P), interviews (I), or questionnaire (Q). 

Research question:  
What causes project workers to resist working according to the principles of  

Critical Chain Project Management? 

Sub questions:  

In what 

respect does 

CCPM lead to 

change? 

How well do 

organizations 

change to 

CCPM? 

How well does 

CCPM affect 

perception of 

work? 

How well does 

CCPM affect 

processes of 

work? 

How well does 

CCPM 

contribute an 

organization's 

performances? 

Theme:  
CCPM and 

Change 

CCPM and 

Change 

CCPM and 

Perception of 

Work 

CCPM Process 
CCPM 

Contribution 

R
e

se
a

rc
h

 s
o

u
rc

e
 

Desk 
Literature L L L L L 

Case studies   L+P L+P L+P L+P 

Case 

Study 

Senior level   I+Q I+Q I+Q I+Q 

Project Managers   I+Q I+Q I+Q I+Q 

Project Workers   Q Q Q Q 

Expert 

Review 
Experts   Q Q Q Q 

Table 1-1: research overview 

Literature research (L); Presentations research (P); Interviews (I); Questionnaire (Q) 

Chapter 3, Research Methodology (p.37), provides further detailed background and further justification 

for the research methodology, inclusive a conceptual framework. 

1.5 The outline of this thesis 

This section describes what and where is described in the thesis. 

The body of the thesis consists of five chapters, namely: 

1 Introduction 

2 Literature review 

3 Research Methodology 

4 Analysis of data 

5 Conclusions and Implications 
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The Introduction introduces the research concerning Critical Chain Project Management. It introduces 

to the research background (§1.1) and relates to the research problem and related research questions 

(§1.2), giving further explanation to the indicated problem of CCPM. The chapter justifies the research 

(§1.3), by explaining why the research is done, and it explains on methodology and sources of 

research (§1.4). Furthermore it describes what and where is described in the thesis (§1.5). Definitions 

of key terms, which are used in this research, are provided (§1.6) and also limitations of the research 

are described (§1.7). 

The Literature review describes the concepts of both the Theory of Constraints (TOC) (§ 2.2) and 

CCPM (§ 2.3) and relates to the relevance and practices of CCPM (§ 2.4), which concerns adoption of 

CCPM, the paradigm of CCPM and, anticipated resistance to CCPM, and CCPM implementation 

factors. There is further ‘digging’ into the natural behaviors of procrastination, that CCPM tries to 

combat (§ 2.5) and evolving paradigms of project management (§ 2.6). Since CCPM includes change, 

and resistance to change does exist, further background to resistance to change is given (§ 2.7). At 

last conclusions of the whole literature review chapter are described (§ 2.8). 

The Research Methodology chapter describes why the research is done, how it is done and through 

what sources (§3.2). It further describes data collection strategy and analysis techniques that were 

applied (§3.3) and emphasizes the research is done in an ethical way, respecting all participants 

(§3.4). 

The Analysis of data chapter describes the results of responses, related analysis and related findings. 

Firstly, by § 4.3, these subjects will be presented and discussed through the sources of research 

related to data collection (related to both Figure 1-1: research approach and Table 1-1: research 

overview). Secondly, by § 4.4, findings will be combined and will be related to the (sub) research 

questions. Finally § 4.5 describes the conclusions of the analysis. 

Conclusions and Implications concludes on the research and provides implications for the concept of 

CCPM and for the profession of project management. The chapter summarizes the problem and 

describes how findings were found and how these relate to literature. The chapter will lay the pieces 

together that provide an answer to the main research question By § 5.1, Introduction, the chapter 

reviews the background of the research and relates back to the research questions. The chapter 

describes the conclusions about each research question (§5.2) and builds up to conclude on the main 

research question (§5.3). The conclusion has its implications on both theory (§5.4) and policy and 

practices (§5.5). During the research more detailed limitations of the research approach have shown 

up, these are be described by §5.6. Further research is recommended by §5.7. 

1.6 Definitions 

This section provides definitions for key terms, used in this thesis. The key topic of this report 

concerns the principles of Critical Chain Project Management, in which: 

� Critical chain is defined as the longest chain of dependent steps that form the constraint. 

Dependencies also might exist between activities because they require the same resource 

(Goldratt, 1997). 



HU University of Applied Sciences Utrecht Master of Project Management 

 

Thesis: Critical Chain Project Management  20 

 

� A constraint is defined: the factor that limits system performance (Goldratt, 1984). 

� A resource is defined: an economic or productive factor required accomplishing an activity, or 

as means to undertake an enterprise and achieve desired outcome. (Source: business 

dictionary). 

CCPM concerns a project management method involving the scheduling of projects, in which: 

� Scheduling is defined: determining when an activity should start or end, depending on its 

(1) duration, (2) predecessor activities), (3) predecessor relationships, (4) resource availability, 

and (5) target completion date of the project. (Source: business dictionary). 

CCPM aims to increase project throughput by reducing work in process and hence reducing inventory, 

in which: 

� Throughput is defined as: Throughput represents the rate at which the system is actually 

producing sales. It measures whether the system is producing anything that is being bought or 

is just producing things to store as inventory (Goldratt, 1984). 

� Work in process (WIP) is defined as: the amount of work currently in progress on the project 

(Goldratt, 1997). 

� Inventory is defined as: the value of materials and goods held by an organization (1) to 

support production (raw materials, subassemblies, work in process). (Source: business 

dictionary). 

Furthermore the research question calls out project workers resist working according the principles of 

CCPM. Further definition to organization and resist are given: 

Implicitly, the active verb resist, is related to resistance to change, in this case associated with the 

introduction of CCPM. A comprehensive definition of resistance to change is given in § 2.7. At this 

stage a compressed definition is given: 

� Resistance to change is defined as: a form of organizational dissent to a change process (or 

practice). 

� Organization is defined as: A social unit of people that is structured and managed to meet 

a need or to pursue collective goals. (Source: business dictionary). 

To make the research question and its definition more precise: synonyms for dissent are; difference; 

contrast. These nouns actually more precisely represent the intention of the research. The intention of 

the research question corresponds to finding differences compared to the standard of CCPM. 

1.7 Delimitations of scope 

The research will largely be based on a representative case study. The value of a case study is that 

experiences are made accessible to others without actually having to be in the same place. It must be 

recognized that a case study provides deeper insight into the elements that play a role in the situation 

of that case. It will be the question: how representative is that case for other situations? Can the 

findings be generalized to the larger employment of CCPM? Most likely it will not. There will be 
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specific circumstances that play a typical role in the specific case of the study. Although the findings 

can’t be generalized, they still can be seen as an example and hence will contribute to recognition, 

awareness and deeper insight. The more case studies become available, the more important the 

findings will get by comparing cases. 

An expert review, which is also involved with this research, will function as a starting point of 

comparison. A comparison of the case study findings with experiences of CCPM experts in the field of 

CCPM employment, will indicate whether there could be a matter of generality in perception of CCPM 

employment. 

The research refers to a Dutch organization and Dutch practitioners. Since the research involves 

topics like change and perception of work, which typically refer to the culture of an organization, the 

results must be seen from the perspective of a Dutch context. 

1.8 Conclusion 

This chapter gave foundation and guideline to the thesis. It explained the backgrounds of the 

research, explained why the research is done, and through what methodology, after indicating 

problem statement and research questions. Limitations of the research were clarified. 

The thesis continues with thorough description of the research and its results. 
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2 Literature review 

2.1 Introduction 

The literature review describes the concepts of both TOC (§ 2.2) and CCPM (§ 2.3) and relates to the 

relevance and practices of CCPM (§ 2.4), which concerns adoption of CCPM, the paradigm of CCPM 

and, anticipated resistance to CCPM, and CCPM implementation factors. There is further ‘digging’ into 

the natural behaviors of procrastination, that CCPM tries to combat (§ 2.5) and evolving paradigms of 

project management (§ 2.6). Since CCPM includes change, and resistance to change does exist, 

further background to resistance to change is given (§ 2.7). At last conclusions of the whole literature 

review chapter are described (§ 2.8). 

2.2 The concept of the Theory of Constraints (TOC) 

CCPM finds its origin in the Theory of Constraints. Hence, before stepping into the concept of CCPM, 

the concept of TOC will be explained first. 

The Theory of Constraints was developed by Dr. Eli Goldratt and was introduced by his business 

novel “The Goal” (Goldratt, 1984). The novel explains that the primary goal of a business is to 

generate money. Goldratt explains that constraints (bottle necks) are limiting factors of generating 

throughput which is ultimately necessary in order to generate money.  

The Theory of Constraints concerns a methodology for identifying the most important limiting factor 

(i.e. constraint) of achieving a goal by systematically improving that constraint until it is no longer the 

limiting factor. The constraint is often referred to as the bottleneck.  

TOC argues that manufacturing processes consist of multiple linked activities, one of which could 

possibly act as a constraint upon the entire system. Increasing (local) inventory is recognized as a 

typical phenomenon of occurring constraints, that lead to waiting times and hence the piling up of 

work. According to Goldratt, an important mechanism behind reducing lead times and inventory, 

concerns reducing work in process (WIP). By neatly sequencing activities (pipelining), rather than 

doing it all concurrently, WIP decreases and throughput increases. 

TOC introduces five focusing steps, in order to identify and eliminate constraints: 

 
Figure 2-1: five focusing steps of TOC 

(Source: http://www.leanproduction.com/theory-of-constraints.html) 

 
 



HU University of Applied Sciences Utrecht Master of Project Management 

 

Thesis: Critical Chain Project Management  23 

 

Step Objective 

Identify Identify the current constraint (the single part of the process that limits the speed of the 
process). 

Exploit Make quick improvements to the throughput of the constraint using existing resources 
(i.e. make the most of what you have). 

Subordinate Review all other activities in the process to ensure that they are aligned with and truly 
support the needs of the constraint. 

Elevate If the constraint remains, consider further actions to eliminate it from being the constraint. 
Actions are continued until the constraint is no longer the limiting factor. 

Repeat The Five Focusing Steps are a continuous improvement cycle. Once a constraint is 
resolved the next constraint should immediately be addressed. 

 
Table 2-1: five focusing steps of TOC 

The TOC principle of operations scheduling, by Goldratt is also named the Drum-Buffer-Rope system. 

The drum concerns the actual constraint and in fact determines the rhythm of the system. The buffer is 

a period of time to protect the drum resource from problems that occur upstream from the drum 

operation. The rope takes core for interconnection and resynchronizes activities.  

Summarized: by applying TOC an organization strives to: 

� Increasing profit by increasing throughput; 

� Reducing lead times by reducing work in process; 

� Reducing inventory. 

The next section describes the concept of CCPM, which originates from TOC. 

2.3 The concept of Critical Chain Project Management 

CCPM is derived from the Theory of Constraints and was developed in 1997. The method is described 

by “Critical Chain” (Goldratt, 1997) and was very well explained by “Project Management in the Fast 

Lane” (Newbold, 1998).  

The critical chain is the longest chain and determines the lead time of the project. Basically the 

method describes how to combat stretching out task duration estimates, caused by avoiding task 

uncertainty. Buffer management is introduced in order to control uncertainties with respect to project 

timing. Resource managers tend to increase lead time estimates since they are expected to give 

reliable information. 

5
2

10

50% confidence

90% confidence

10%

confidence

Safety

 

Figure 2-2: task lead time estimations and confidence 

 

For instance (see Figure 2-2): when the duration of a task is calculated to an effort of five working 

days, which normally represents a 50% confidence, the resource manager avoids uncertainty and 
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stretches out the confirmed lead time up to 10 days under the assumption that disturbances will lead 

to delay. However, from that moment one can be ascertained that the task duration will be at least 10 

days! This occurs due to the mechanisms of natural human behavior. Since workers are compelled to 

stay busy they tend to multitasking and hence start executing other activities. They will only start 

working on non compelling tasks when the task deadline is near, typified as ‘student syndrome’, 

meaning leaving everything to the last minute. Anyhow, the work will at least expand to the time 

available (Parkinson’s Law). Hence delay bof the estimated ‘safe’ lead time is much more likely than 

an early finish. The topic of natural behaviors will be further discussed in § 2.5, page 29. 

By CCPM the following mechanisms are introduced to resist project delay: 

1. Identifying the critical chain by removing the safety of each individual task. It is important to 

precedence task dependencies and to involve resource dependencies. See a three step 

approach for identifying the critical chain, page 25. 

2. Protecting the critical chain by applying buffers. CCPM applies three types of buffers. Time 

reductions, gained by the removal of the safety of individual tasks on the critical chain, will be 

added to the project buffer (1), according Figure 2-3. The project buffer is placed at the end of 

the project.  Feeding buffers (2) prevent non-critical chain tasks from delaying the start of 

critical chain tasks (see Figure 2-4, where A5-A6-A7 concerns the critical chain). Resource 

buffers (3) are more specific feeding buffers and are placed to guarantee resource availability 

for each task on the critical chain. 

3. Monitoring project progress by monitoring buffer usage. Therefore a project buffer status chart 

(also called ‘fever chart’) is being used (Figure 2-5). The green zone indicates the project runs 

according to plan, the yellow zone indicates the project team must prepare for action, the red 

zone highlights that prepared actions must be executed (the colors also refer to the colored 

project buffer of Figure 2-3). 

 

Figure 2-3: task time reduction and project buffer 

(Source: www.chronolist.com) 

 

Figure 2-4: feeding buffer and resource buffer 

(Source: www.tutorialspoint.com) 
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Figure 2-5: project buffer status chart 

(Source: The Goal Institute, Inc.; www.alexrogoventures.wordpress.com/) 

 

Newbold (1998) provides a three step approach for identifying the critical chain. In advance of 

introducing the three steps Newbold states that important prerequisites for a critical chain schedule 

are that it must be realistic, stable, reliably coping with uncertainty, provides insight in which tasks are 

key, and it must be based on global rather than local optima. The quality of a critical chain schedule is 

measured by how quickly the project finishes and by the amount of WIP: The sooner a project 

finishes, the more throughput will be generated. In practice the amount of WIP is kept low by 

scheduling tasks as late as possible (ALAP), of course within the protected speedy project. 

The three steps Newbold advices in order to set up a critical chain schedule include: 

1. Create the initial plan. 

The initial plan starts by setting up a schedule according CPM, laid out in activity-on-node 

fashion. The chart appears a typical Gannt look-a-like chart. Tasks must be network linked 

according precedence dependencies. PERT could be useful as well. All tasks are initially set 

as ALAP, task durations are average estimates meaning they would be completed at the time 

specified and do not allow for individual task safety. This process identifies the longest path 

through the network and results in overcommitted resources. 

2. Load leveling. 

In order to level the load of overcommitted resources tasks are moved as such that it prevents 

overloading. This process starts with the latest resource overloaded tasks of the schedule, 

moving them earlier (meaning from future to past). By this continued process resource 

dependencies determine the load leveling. The advice is not to search for the best or optimal 

solution, but just for a good enough solution. This process may lead to tasks starting in the 

past, which must be resolved by moving the whole schedule to the future. 

3. Determine the critical chain. 

The critical chain is the set of tasks which determines the overall duration of the project, taking 

into account both precedence and resource dependencies. Since all tasks are set ALAP, no 

tasks can be pushed to the future without pushing the completion date.  The critical chain 

tasks concern those tasks that can’t be moved to the past either, without moving the 

commencing date of the schedule. 
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Newbold acknowledges the process to identify the critical chain is not easy, certainly when taking into 

account that there may be more than just one critical resource, and mostly there isn’t just one project. 

In a multi project environment the principle could get highly complicated. In that case, load must be 

leveled on the strategic resource for many projects, taking into account various requirements of the 

different projects. Computerization may be necessary. 

The next session describes how the concept of CCPM finds application and how it implicates the 

profession of project management. 

2.4 Relevance and Practices of CCPM 

This section describes the relevance and practices of CCPM. It describes to what extent CCPM is 

adopted and whether it contributes new knowledge and attributes to the profession of project 

management. Furthermore, it describes how it affects project environments and what difficulties or 

issues may arise. 

2.4.1 Adoption of CCPM 

Millhiser and Szmerekovsky (2012) address there is no scientific study available that assesses 

performance metrics of a sample of CCPM controlled projects versus projects controlled in a 

traditional way. Nevertheless, Millhiser and Szmerekovsky appear aware of testimonials and otherwise 

documented business reporting. Despite a lack of peer review, these reports express improvements of 

substantial time saving, profitability, customer satisfaction, and worker enthusiasm. Their research 

provides a table of 53 organizations that documented project management improvements due to 

CCPM. Furthermore, Millhiser and Szmerekovsky highlight large adoption of CCPM by the Japanese 

Ministry of Land, Infrastructure, and Transportation, even leading to the government announcement 

that CCPM should be used on all projects (approximately 20,000 projects per year). Nevertheless, 

Millhiser and Szmerekovsky consider it likely that companies more likely publish successes rather 

than failures and hence expect failed attempts of employing CCPM mainly remain unreported. Their 

research also reports concern of sustainment of CCPM, for instance when the CCPM champion 

moves to another position. Anyhow, Millhiser and Szmerekovsky find CCPM sufficiently appropriate, 

promoting teaching CCPM in operations management and project management course classes, 

because, according to their findings, CCPM promotes more selfless collaboration in project 

organizations. 

2.4.2 The paradigm shift of CCPM 

Lechler, et al. (2005) and Steyn (2000), state that CCPM is considered an innovative highly beneficial 

concept for managing projects. It appears remarkably different from the established critical path 

method (CPM). They also report the paradigm shift that goes with both TOC and CCPM and clearly 

state applying CCPM includes change. Lechler, et al. (2005) identify a number of firms failed to 

implement CCPM due to failing in changing behaviors and managing the complexity of buffer 

management. Leach (1999) also mentioned the substantial step CCPM provides to project 

management practices and identified essential changes, relative to existing practices. 
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It is remarkable that theoretical proof of the CCPM concept is focusing on the instrumental side of 

CCPM. The proof frequently is provided by a mathematical approach through simulations (Herroelen, 

Leus, 2001); (Herroelen, Leus, 2005); (Tsai-Chi Kuo et al, 2009) and simply seem to ignore the effect 

of human behaviors. 

Herroelen and Leus (2001) indicate pitfalls of CCPM. Their main concern is the oversimplification of 

buffer sizing by using rather thoughtless rules like the 50% rule. Herroelen and Leus mention a need 

for purposeful software packages since Critical Chain scheduling is complex. Another worry concerns 

the need for cash-flow from bookkeeping point of view. Reducing WIP may oppose the need for 

certain activities to start ASAP in order to generate cash flow, especially in capital-intensive projects. 

Lechler, et al. (2005) question whether or not the concept of CCPM will eventually replace CPM as the 

main project management paradigm and state it may take years to answer the question since it 

appears difficult to change longstanding management practices. More specifically they question 

whether CCPM mechanisms, like diminishing task safety margins, control of multitasking, (complex) 

buffer management, practically will sustain in organizations. So far, no answer is found in literature. 

Some researchers indicate CCPM principles as counter-intuitive (Rand, 2000); (Srinivasan, Best, 

Chandrasekaran, 2007), since other principles, like milestone thinking, due date control, start ASAP, 

have become so ingrained in project management culture. Raz, Barnes and Dvir (2004) take a critical 

look at CCPM. They address adoption of CCPM will include a need to change the culture of an 

organization, involving key points as giving up ownership of task duration, giving up the due date 

concept, and avoiding multitasking. They suspect CCPM successes mainly exist in organizations that 

started CCPM in circumstances of weak or even non-existent project management methodology. 

Although expressing the credits for CCPM principles that account duration uncertainty, resource 

availability, key task focus, buffer management, and pipelining of work, they advice organizations to 

very carefully weighing the limitations of CCPM. Raz, Barnes and Dvir appear not convinced of 

sustainable long term effects of CCPM. Nevertheless, CCPM is a methodology and any methodology 

is better than no methodology at all. Hence, according to their vision, if an organization lacks effective 

project management processes and is suffering deadline overruns, CCPM could well be beneficial. 

2.4.3 Resistance to CCPM 

Resistance to CCPM employment, in either specific cases or in general, is reported in various 

literatures, which will be highlighted in this section.  

Steyn (2000) states the paradigm shift of CCPM is so radically different that it is unrealistic to expect 

the improvement without change, and change will indivertibly lead to resistance.  

Ballard (2005) describes the application of CCPM at Intel. Resistance mainly occurred due to a lack of 

sense of urgency shifting to a new team model. Casey (2005) describes a case of a defense air fighter 

program, where CCPM got rejected due to collective resistance. Resistance was mainly rooted by the 

fact that staffs were not totally convinced of a performance gap and hence largely questioned the need 

for innovative solution. 
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A case study at Bosch CCTV, Eindhoven Netherlands (Dilmaghani, 2008) identified Bosch 

encountered problems with implementing CCPM and did not achieve the desired effects. Frequent 

rescheduling of resources appeared to be a problem and led to unavailability of required resources of 

knowledge. The study also reports resistance to CCPM by resistance to company wide pipelining of 

projects. The study identifies a lack of detailed procedures in order to apply CCPM to the whole 

portfolio. 

Aitken (2012) describes seven layers of resistance that come with the implementation of CCPM. 

These seven layers concern: (1) lack of acknowledgement of the problem itself; (2) a lack of 

understanding the problem; (3) no agreement with the direction of the solution; (4) challenging of 

whether changes will accomplish their goals; (5) the change gets challenged because of negative side 

effects; (6) rising obstacles to the implementation; and (7) digging up all the fears that went unsaid in 

the previous levels, in order to prevent to be addressed. 

Anyhow, CCPM concerns a different methodology and includes change. Change may lead to 

resistance, § 2.7 will provide further background on the topic of resistance to change in a broader 

context. 

2.4.4 Factors of CCPM implementation 

Newbold (1998) provides a checklist for implementation of CCPM. Summarized, the key concepts of 

implementation include: 

� Describe your system; 

� Verbalize your system’s goal and necessary conditions; 

� Imagine in what ways the organization would look different if it were in the throughput world; 

� Examine the organization with the point of view that there are leverage points (both strategic 

resources and market); 

� Look for people and policies that can block you; 

� Keep the solution as simple as possible, especially at conceptual level. 

Repp (2012) researched significant factors that influence CCPM implementation success. The 

research reveals that deep understanding of TOC and CCPM principles increases the success rate of 

implementing CCPM. The use of change management techniques (such as involving peripheral 

stakeholders and maintaining buy-in throughout the implementation) increases the likelihood of 

successful implementation. Inability to eliminate multitasking leads to low-success implementations. 

Repp also identified the need for researching sustainment of CCPM in an organization, instead of 

focusing solely on the implementation. The organizational structure is considered a key factor. 

Steyn (2002) indicates that, for successful application of CCPM in a multi project environment, the 

number of concurrent projects is maximized. The so called staggering of projects (pipelining) concerns 

an important mechanism to withhold. 

Various literatures indicate that setting up a critical chain schedule is quite difficult (Newbold, 1998); 

(Steyn, 2000); (Herroelen, Leus, 2001). It requires neat predecessor and successor determination and 

the involvement of critical resource figures. These requirements lead to the need for computational 
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help, involving optimal algorithms for resource leveling, (Newbold, 1998); (Steyn, 2000); (Herroelen, 

Leus, 2001). Apparently development of CCPM software has evolved over the last decade. Millhiser 

and Szmerekovsky (2012) provide a list of nine suppliers of project management software with CCPM 

capabilities. 

2.5 Natural behaviors 

CCPM combats natural behaviors leading to procrastination (Goldratt, 1997), exemplified by 

Parkinson’s Law, student syndrome and multitasking. The latter is considered the biggest lead time 

killer. This section provides deeper insight in the effects of these lead time killing behaviors. 

Parkinson (1955) launched Parkinson’s Law, stating that it is a commonplace that work expands to fill 

the time available for its completion. Initially Parkinson raised the topic due to observing officials, 

wanting to multiply subordinates and making work for each other. Later on the topic moreover got 

connected with a natural behavior of procrastination. The latter is the perspective of how Goldratt 

(1997) looks at it. 

Steel (2007) states a nature of procrastination does exist indeed. He even states it has plagued 

human beings since at least the birth of civilization. According research, problems associated with 

procrastination are increasing. The research also detects jobs are becoming more unstructured, 

lacking imposed direction, resulting in workers must create order by themselves and hence it requires 

self-management competences. 

There appear psycho analytical, behavioral, cognitive, and personality perspectives on procrastination. 

Achievement motivation, intelligence and consciousness are related countering procrastination. 

Extraversion animates procrastination (Ferrari et al, 1995). Furthermore it is obvious people discount 

the future cost of procrastinating while preferring executing more enjoyable things (König, Kleinmann, 

2004). 

Multitasking, also defined as work fragmentation, which is defined as a break in continuous work 

activity, appears common practice (Mark, Gonzalez, Harris, 2005). It is recognized that multitasking 

could be detrimental. It often requires a start-up time to orient oneself to an activity. On the other hand 

there appears a potential beneficiary effect as well. Switching tasks could serve to refresh one and 

provide new ideas. 

Multitasking exists with all generations and they all share mental limitations affecting which tasks can 

be combined. Although younger generations report lower difficulty ratings, some basic human 

limitations appear to be shared with all generations (Carrier et al, 2009). 

Crenshaw (2008) describes multitasking as a form of dividing attention. Multitasking wastes time, 

damages productivity and even harms relationships. Experiments show only 2,5 % of humans do 

perform better while doing two tasks at a time. Nevertheless, society seems to be addicted to do 

things now, immediately, hence one tries to do it all simultaneously ending up in nothing gets done. 

Crenshaw encourages to stop multitasking and to pay full (100%) attention to the task you are doing. 
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2.6 Paradigms of project management 

CCPM includes a paradigm shift to project management. This section discusses what paradigms 

typically exist with project management and how they are emerging. Tools and techniques expose its 

nature of the paradigm; hence these will be involved in the discussion. 

Pollack (2007) examined academic literature on project management in relation to the hard and soft 

paradigms and found that traditionally project management is deeply rooted in the hard paradigm. It 

does affect the role that project managers are traditionally expected to play. Project management has 

typically developed from origins in the defense, engineering, construction and aerospace industries. 

On the other hand it appears that respect for the soft paradigm is increasing within the field of project 

management. The latter has come in practice by project management associations, for instance IPMA 

with the introduction of the competence base line, by approaching project management from the 

perspectives of technical, behavioral and contextual competences (Caupin et al, 2006). 

Pollack (2007) detected hard paradigm practices tend to emphasize efficient, expert-led delivery, 

control against predetermined goals and an interest in underlying structure. Project management 

methodologies have practically only developed under the hard paradigm, while assuming clear and 

stable goals. Project management is traditionally used for problem solving, rather than problem 

structuring.  

Soft paradigm practices emphasize learning, participation, and typically demonstrate an interest in 

underlying social processes. Soft paradigm typically lacks; for instance there appears hardly any 

application of human resource management practices adopted with the practices of project 

management.  

Pollack (2007) detects that tools and techniques mainly find their origin in the hard paradigm, mainly 

focusing on prerequisites and actions to complete deliveries. Typical hard paradigm, traditional, 

project management tools concern work breakdown structures (WBS), network analysis like the 

program evaluation and review technique (PERT) and critical path method (CPM). The tools and 

techniques are considered effective in simple and stable situations, but less useful in more chaotic 

situations. The tools and techniques emphasize centralized control on predetermined goals and lack 

taking participation into account. The reality however shows that goals and plans will change while 

moving ahead. Hence project managers should be willing to adapt to uncertainty. Definition and 

evaluation than can become a continuous process. 

A study on the use of project management tools and techniques shows evidence that tools and 

techniques should be used in certain project phases in order to contribute to project success 

(Patanakul, Lewwongcharoen, Milosevic, 2010). The research detects that tools and techniques are 

merely used because of their popularity rather than any known benefits. Unfortunately CCPM was 

dropped from the research list. 

A well known and popular project management tool concerns the ‘bar chart’ or -named after its 

developer- ‘Gannt chart’. The Gannt chart’s origin dates back over a century and is strongly placed in 

connection with the scientific management principles of F.W. Taylor, also known as Taylorism (Wilson, 



HU University of Applied Sciences Utrecht Master of Project Management 

 

Thesis: Critical Chain Project Management  31 

 

2003). Gannt charts are used for displaying schedules, for involving people in scheduling, and 

facilitate communication. Wilson states that, despite overwhelming practical problems, Gannt charts 

still have a role in providing a useful interactive interface for users to define, understand, and accept 

solutions. 

Maylor (2001) calls traditional project management tools like CPM, PERT and Gannt chart into 

question since, despite the use of these tools, project over-runs are considered the norm in many 

areas of commercial activities. The Gannt chart appears a useful tool for presenting time information 

of plans, either predicting future timings or representing past disasters. Its strength is the graphical, 

visualizing, representation. Typical pitfalls of the strength of the Gannt chart are that staff unlikely will 

challenge the credibility of the chart and may lead to project managers over controlling, rather than 

leaving responsibility to team members. Maylor detects CCPM as a sufficiently different approach 

since it takes uncertainty into account, and it anticipates the nature of delay and local protectionism by 

slack times. The latter rises the expectation CCPM will be more widely used. 

Even though the Gannt chart is considered the most widely used project management tool, for a 

forward move of project management, according Maylor, a ‘beyond approach’ is required. By the 

‘beyond the Gannt chart approach’ Maylor promotes project management as an integrative discipline, 

rather than a reactive, compliant discipline. 

Taxén (2007) discusses the role of images in project management. Images play an important role in 

order to visualize and communicate project activities. Taxén concludes traditional types of images, like 

Gantt chart and network plans, easily become too complex. Updating and maintaining network plans 

and Gantt charts can be overwhelming for dynamic (changing) projects. When diagrams are becoming 

increasingly larger, they loose usefulness. Taxén promotes the use of alternative images, which better 

suit the project management shift towards the soft paradigm. Given examples of the Ericsson 

Corporation are reminiscent to the well known mind maps. 

When it comes to paradigms it is probably most important to understand that the workforce itself is 

changing. Rasmus (2007) relates the nature of the next generation workforce to the profession of 

project management. The next generation workforce, typified as ‘the millennial generation’ (those who 

are born between 1980 and 2000), brings workers that are more connected to the world, building 

communities, are team oriented, and are less willing to align themselves to the needs of employers. 

This generation is seen typically shaped as self-reliant, entrepreneurial, and easily bored. The 

‘millennials’ are more looking for opportunities to learn, rather than focusing on career and in fact do 

not see clear boundaries between work and life. Taking that into consideration, the workplace will 

need to adapt by creating engaging, inspiring, motivating work environments. The predetermined 

approach of top-down and command-and-control methods won’t be effective. Project work would be 

more like gathering people to share and challenge an inspiring mission. Tools like scenario thinking 

will be more valuable than the linearity and control of tools like Gannt and PERT. 

2.7 Change and resistance 

Since we have learnt from § 2.4, Relevance and Practices of CCPM, introduction of CCPM involves 

change. As we have probably all experienced with our professional lives; when there is change, 
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resistance occurs to some extent. Resistance is a natural and normal response to change because 

change often involves going from the known to the unknown (Bovey, Hede, 2001). This section 

provides a compressed selection of relevant literature about the topic of resistance to change. 

Giangreco (2002) provides a working definition of resistance to change: 

Resistance to change is a form of organizational dissent to a change process (or practice) that the 

individual considers unpleasant or disagreeable or inconvenient on the basis of personal and/or group 

evaluations. The intent of resistance to change is to benefit the interests of the actor or a group 

without undermining extensively the needs of the organization. Resistance to change manifests itself 

in non-institutionalized individual or collective actions. It might take the form of non-violent, indifferent, 

passive or active behavior. 

The provided working definition is quite nuanced. Resistance popularly gets associated with active 

behavior of opposition, leading to undermining. That doesn’t necessarily have to be the case. 

Giangreco presents a set of, indifferent, passive and active resisting change behaviors that could 

manifest, either individually or collectively with organizational changes, see Table 2-2. 

  'Gender' 

Level of 
participation 

Individual Collective 

Indifferent 

indifference 
sticking to old ways of doing 

things 

apathy   

loss of interest in the job   

waiting   

Passive 

doing only what is ordered working to rule 

non learning slow diffusion rates 

rationalizing refusals   

apparent acceptance, later 
return to old ways 

  

laughter, irony, pleasure 
about the system failures 

  

personal withdrawal   

slowing down   

Active 

reduced performance levels high turnover 

criticism of top management 
absenteeism and increased 

morbidity 

grievances 
reduced output in quantity 

(low productivity) 

refusal of additional work 
load 

reduced output in quality 

Table 2-2: manifestations of resistance to organizational changes 

(Source: Giangreco, 2002) 

Since companies need to adapt and seek for continuous improvement, not only to compete but also to 

survive, the world consistently is going through major changes. Inevitably change leads to resistance 

and the problem is even quite common. Resistance to change among people and corporations 

drastically reduces the success of any venture (Gonçalves, Gonçalves, 2012). According their findings 
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human reactions of resistance require individual consideration. Tools and techniques unlikely help 

avoiding the resistance. 

Resistance can also be considered to function as a source to change. Resistance guarantees the 

topic lives with the recipients of the change and hence can lead to engagement of keeping the topic in 

play, leading to others participating the conversation (Ford, Ford, D'Amelio, 2008). 

According Rosaline (2008) for change management to be effective all three levels of management 

(strategic, tactical and operational) should take steps to implement change. For long run sustainment 

an organization should focus on enhancing its ability to adapt to the changing environment. Change 

also involves the human emotions and attributes. Hence Rosaline encourages organizations to identify 

the relationship between values and organizational changes in order to face the changes with respect 

to culture and values. Not every change fits every culture. The way one changes an organization 

should be value driven. 

Del Val & Fuentes (2003) provide a literature review and empirical study on resistance to change. By 

literature review a variety of sources of resistance was detected. By empirical study the sources of 

resistance were related to types of change, either evolutionary or strategic. Table 2-3 provides a 

summary of the results of the research. The scores relate to a scale ranging from 1 to 5, where 1 

means no source of resistance at all, and 5 means such a powerful source of resistance that the 

organization should rethink the change strategy. 

Resistance 
Evolutionary 

change 
Strategic 
change 

Lack of creative response due to resignation 1,68 2,74 

Deep-rooted values 2,18 3,42 

Different interests among employees and management 1,96 2,79 
Lack of creative response due to fast and complex environmental 
changes 

1,80 2,79 

Communication barriers 2,00 2,63 

Change values opposite to organizational values 1,80 2,56 

Myopia, denial, perpetuation of ideas, implicit assumptions 1,94 2,58 

Organizational silence 1,90 2,53 

Capabilities gap 2,16 2,95 

Table 2-3: sources of resistance resulted to type of change 

(source: Del Val & Fuentes, 2003) 

Del Val & Fuentes conclude resistance to change is an essential factor to be considered in any 

change process. Generally resistance to change is higher in strategic changes than in evolutionary 

ones. Deep routed values are considered the most powerful source of resistance. The latter can be 

reduced by mapping and fitting change objectives with organizational culture. Other top ranked factors 

of resistance concern, the different interests among employees and management, communication 

barriers, organizational silence, and capabilities gap. Training is considered a good tool in order to 

avoid resistance caused by communication barriers. It will help to reduce the gap between the present 

situation and the required new capabilities for the changed situation.  
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2.8 Conclusion 

This section concludes what we now know as a result of the literature review. 

The concept of CCPM (§ 2.3) finds its origin in the concept of TOC (§ 2.2). The purpose of both TOC 

and CCPM is to increase profitability by increasing throughput, shortening lead times by reducing WIP, 

and reducing inventory. 

Newbold (1998) explains the concept of CCPM and provides techniques to set up a CCPM schedule 

(§ 2.3). CCPM aims to diminish local, task oriented, implicit safety buffers and reorganizes them as a 

project buffer in favor of the project lead time. The critical chain, which concerns the longest chain of 

dependent activities that determine the lead time of the project, can be identified by a three step 

approach of creating the initial plan, load leveling, and then determining the critical chain. It is 

acknowledged setting up a CCPM schedule is not easy and in a multi project environment it could get 

highly complex. The scheduling techniques of CCPM, to a high degree, appear based on PERT, CPM 

and Gannt chart techniques. Project progress gets monitored through buffer consumption techniques. 

By § 2.4 the literature review explains that the concept of CCPM provides a different approach of 

managing projects. Unfortunately there isn’t a scientific study available that assesses performance 

metrics of a sample of CCPM controlled projects versus projects controlled in a traditional way 

(Millhiser, Szmerekovsky, 2012). Hence there is no scientific proof whether CCPM does lead to 

substantial improvement indeed. Nevertheless, testimonials and business reports give the impression 

it does. On the other hand, a table representing 53 cases of CCPM adoption worldwide does not give 

an impression of large adoption (§ 2.4.1). 

CCPM is reported to include a paradigm shift and in many respects includes change (§ 2.4.2); (Leach, 

1999); (Steyn, 2000); (Lechler, et al, 2005). Compared to traditional approaches CCPM pays much 

more attention to uncertainty that goes together with task time estimation and CCPM much more 

anticipates resource constraints. By replacing local hedging of task duration with a project buffer, 

focus on project speed, rather than due date focus, is introduced. Project monitoring through the 

measurement of buffer consumption introduces a total different approach compared to traditional 

project management methodologies. 

Researchers cast doubt on whether CCPM will sustain with organizations (§ 2.4.2), mainly because of 

its different paradigm; (Lechler, et al, 2005), and its counter-intuitive approach (Rand, 2000); 

(Srinivasan, Best, Chandrasekaran, 2007). Namely, other principles like milestone thinking, due date 

control, and start ASAP, have become so ingrained in project management culture. Introducing CCPM 

will include a need to change the culture of the organization and hence organizations should be very 

carefully weighing the limitations of CCPM (Raz, Barnes, Dvir, 2004). 

Due to its character of a different paradigm, resistance to change to CCPM is to be expected (§ 2.4.3); 

(Steyn, 2000). Case studies at Intel (Ballard, 2005), U.S. Air Force (Casey, 2005), and Bosch 

(Dilmaghani, 2008) give examples of resistance to CCPM. Aitken (2012) recognizes seven layers of 

resistance to implementation of CCPM. The way of implementation concerns a success factor of 

CCPM employment (§ 2.4.4); (Repp, 2012). Deep understanding of CCPM principles and the use of 
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change management techniques increases the success rate of CCPM implementation. Inability to 

eliminate multitasking concerns a detrimental factor. 

CCPM combats the nature of procrastination, mainly caused by behaviors of Parkinson’s Law 

(Parkinson, 1955), student syndrome, and multitasking (§ 2.5); (Goldratt, 1997). Literatures describe 

that a nature of procrastination does exist indeed, that it raises problems, and it appears to be 

increasing (Ferrari et al, 1995); (Steel, 2007); (König, Kleinmann, 2004). Furthermore, multitasking 

appears a common practice (Carrier et al, 2009) and detrimental effects of the phenomenon appear 

proven (Mark, Gonzalez, Harris, 2005); (Crenshaw, 2008). 

Project management paradigms are changing (§ 2.6). The project management profession is typically 

rooted from the hard paradigm, nevertheless it is noticed that the soft paradigm has entered the 

profession (Pollack, 2007). It is changing the traditional role the project manager is expected to play 

and has its effect on the ‘hard’ tools and techniques. WBS, PERT, CPM, and Gannt form the heart of 

project management tools and originate from the hard paradigm (Maylor, 2001); (Wilson, 2003); 

(Pollack, 2007). When diagrams are becoming increasingly larger, they become too complex and 

loose usefulness. Taxén (2007) promotes the use of alternative images, which better suit the project 

management shift towards the soft paradigm. 

Rasmus (2007) explains that the workforce itself is changing. ‘The millennial generation’ are more 

connected to the world, building communities, are team oriented, and are less willing to align 

themselves to the needs of employers. The predetermining top-down and command-and-control 

nature of the ‘hard’ paradigm won’t be effective in increasingly flexible ‘community’ project 

environments.  

The introduction of CCPM includes change (§ 2.4). Resistance to change is a natural and normal 

response because change often involves going from the known to the unknown (§ 2.7); (Bovey, Hede, 

2001). Resistance to change is a form of organizational dissent to a change process (or practice) and 

it might take the form of non-violent, indifferent, passive or active behavior (Giangreco, 2002). It 

drastically reduces the success of any venture (Gonçalves, Gonçalves, 2012), nevertheless resistance 

can also be considered to function as a source to change since it can lead to engagement of keeping 

the topic in play, persuading others participating (Ford, Ford, D'Amelio, 2008). Del Val & Fuentes 

(2003) conclude deep routed values are considered the most powerful source of resistance. Other 

important sources of resistance concern, the different interests among employees and management, 

communication barriers, organizational silence, and capabilities gap. Training is considered a good 

tool in order to avoid resistance caused by communication barriers. It will help to reduce the gap 

between the present situation and the required new capabilities for the changed situation. According 

Rosaline (2008) not every change fits every culture, the way one changes an organization should be 

value driven.  

Apparently there is no literature available that shows evidence of long term sustained success of 

CCPM. Various authors appear mentioning a desire for research to proof CCPM sustainment (Raz, 

Barnes, Dvir, 2004); (Millhiser, Szmerekovsky, 2012); (Repp, 2012). In literature there doesn’t seem to 

be paid much attention to whether (project) workers appear capable of consistently working according 
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to the guidelines that go together with CCPM. So far, literature doesn’t provide insight in cases of 

sustained CCPM and how CCPM really affects project workers perceptions of their work. 

Summarized, as a result of the literature review we now know that: 

� CCPM concerns a different project management paradigm, focusing on project speed rather 

than due date control, taking task uncertainty and resource constraints into consideration; 

� CCPM, originated from TOC, aims to increase project throughput by reducing WIP and by 

reducing inventory; 

� CCPM combats natural (and proven to be detrimental) behaviors of procrastination; 

� Despite promising testimonials and business reports there is no scientific evidence CCPM 

improves project performance; 

� CCPM does not appear widely adopted; 

� CCPM scheduling techniques build upon traditional project management techniques like WBS, 

PERT, CPM, and Gannt; 

� The concept of CCPM is not as simple; 

� CCPM involves and requires change; 

� There is no scientific evidence of sustainment of CCPM in organizations; 

� Case studies at Intel, U.S. Air Force and Bosch report the existence of resistance to the 

change by CCPM; 

� Paradigms of project management are evolving, although the hard paradigm is deeply routed 

in the project management profession, the soft paradigm has entered the profession; 

� The workforce itself (the next generation workforce) is evolving away from the hard, 

predetermined, top-down, paradigm; 

� Resistance to change, a form of organizational dissent, is a natural and normal response; 

� Deeply rooted values are considered the most powerful source of resistance to change, 

followed by different interests among staff, communication barriers, organizational silence, 

and capabilities gap; 

The next chapter describes how, through what methodology, the research questions will be 

researched. 
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3 Research Methodology 

3.1 Introduction 

This chapter describes why the research is done, how it is done and through what sources (§3.2). It 

further describes data collection strategy and analysis techniques that have applied (§3.3) and 

emphasizes the research is done in an ethical way, respecting all participants (§3.4). 

3.2 Justification for the paradigm and methodology 

The Figure 3-1 represents the conceptual framework and reflects the focus of the research. The 

Critical Chain Project Management method is derived from the Theory of Constraints. By applying 

TOC an organization strives to increase throughput and to reduce lead times by reducing Work in 

Process (WIP). The main mechanisms of TOC concern the five focusing steps (see § 2.2, The 

concept of the Theory of Constraints (TOC)).  

 

Figure 3-1: conceptual framework of the research 

By applying CCPM an organization strives to increase the throughput of projects, meaning more 

projects within a certain timeframe, performed by the same organization. The method describes three 

steps of managing a project schedule. The first step is to identify the critical chain by removal of task 

duration uncertainties, by precedence task dependencies and considering resource dependencies. 

The second step is to apply buffers (project buffer, feeding buffers and resource buffers). The third 

step includes examining progress by monitoring buffer penetration. See also § 2.3, The concept of 

Critical Chain Project Management. 
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Due to its different paradigm of focusing on project speed rather than focusing on due dates, applying 

CCPM includes change (see § 2.4, Relevance and Practices of CCPM). It leads to change of the 

organization’s policies since CCPM requires reducing WIP. CCPM also changes the ways project 

teams act. CCPM fights human behaviors of procrastination, mainly involving uncertainty avoidance, 

multitasking, Parkinson’s Law and student syndrome. CCPM requires different project management 

controls and requires a new attitude of the project team. 

Due to the new paradigm the handshake between project teams and the organization requires a new 

(different) alignment, mainly involving the management of resources. The controls of resource 

management will be changed. 

All changes that go together with the introduction of CCPM must find its way into the new organization. 

For sustained improvement project workers must be capable of sustaining the new behaviors which 

are the result of the new controls. Project workers will react on it. The research focuses on how CCPM 

affects controls, what behaviors it requires, and how project workers react or resist on it. 

As introduced in § 1.4, Methodology (p.17), the following methods will be applied in this research: 

� Desk research 

� Case study 

� Expert review research 

The selection of these methods is based on the nature of the research questions (§ 1.2, Research 

problem and research questions, p.15). Questions adhere to true to life experiences and practices. 

Hence case studies as well as reviews by professionals in the field of CCPM are considered of great 

importance. 

Literature study firstly will provide theory behind CCPM and hence provides the fundament of the 

research. It will indicate open fields of research and may provide insight in typical issues with CCPM. 

Documented case studies may provide contextual insight behind success or failure with CCPM. 

Yin (2003) identifies a case study as an empirical study that investigates a contemporary phenomenon 

within its real-life context, especially when the boundaries between phenomenon and context are not 

clearly evident. By case study, situations of the topic get exemplified. In this case it exemplifies the 

true to life experiences and practices of employing CCPM. Experiences may be found through 

literature research and by researching documented case studies, although a true to life case study will 

probably provide more in depth insight. 

An expert review is set up in order to provide broader context to the real to life case study. Comparing 

experts’ opinions with case study findings may indicate these findings whether or not appear more 

common in the field of CCPM employment. It may indicate whether there exists a common ground of 

resistance. Furthermore, the comparison of mutual expert findings may also indicate common grounds 

of true to life experiences and practices. 
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3.3 Data collection and analysis techniques 

3.3.1 Introduction 

Referring to § 1.2, Research problem and research questions, the various research (sub) questions 

will be contributed by the research sources as indicated in Table 1-1: research overview. 

The following research methods will apply in this research: 

� Desk research 

� Case study 

� Expert review 

The research requires the following resources: 

� The researcher, executing the work; 

� The organization, delivering the case; 

� CEO and COO of the organization (interviewees); 

� Project managers (interviewees); 

� Project workers (respondents); 

� CCPM experts (respondents). 

3.3.2 Desk research 

Desk research will mainly include further detailed literature research. Data bases, accessible through 

“HU mediatheek”, will provide access to literature. CCPM fights the nature of task delay. Typical topics 

of research will be the elements that go together with the existing nature of task delay, like Parkinson’s 

Law, student syndrome and multitasking. Naturally further research will be done on the change of 

paradigm by CCPM and its change of controls. 

Further desk research will be done by watching and analyzing video presentations of case studies 

concerning implementations of CCPM. The focus will be on lessons learned concerning obstacles by 

human behaviors. The video’s are made available by Realization (www.realization.com), which 

concerns an organization that consults CCPM implementations world wide. The presentations are 

given by representatives, mostly involving the principals, of organizations where these CCPM 

implementations were done. 

3.3.3 Case study 

Since CCPM is a relatively new method and finds only limited application, the sharing of experiences 

is of value. So far, literature shows only theoretical proof of CCPM by mathematical simulations. 

Reviews of implementations are available, mainly focusing on how implementation was done. By this 

research there will be focus on the situation after implementation. It focuses on the perception of work 

of project workers in the situation of CCPM. 

By exploring a case study experiences will be accessible to others without actually having to be in the 

same place. A case study provides deeper insight into the elements that play a role in the situation. In 

this case the situation of CCPM, more specifically on how it affects project workers’ perception of their 

work and why and how it causes resistance. For this purpose, through the network of CCPM experts, 

a CCPM employing organization was found willing to allow a study within that organization. The 
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organization is considered an exemplification of a CCPM utilizing organization. Such a case is called a 

representative or typical case (Bryman & Bell, 2007). 

The organization, named Modderkolk Projects & Maintenance, located at Wijchen - The Netherlands, 

concerns a typical Engineering to Order (ETO) organization and delivers projects to customers. The 

organization consists of approximately 160 FTE and is divided into six multi functional project units. 

Within the three CCPM applying units, the situation of pre CCPM employment can be compared to the 

actual situation of CCPM employment. 

Modderkolk Projects & Maintenance allows to interview CEO, COO and project managers. Other 

workers may possibly be questioned through a concise questionnaire. Modderkolk allows mentioning 

the company name in the research. 

The following strategy will be followed in order to collect data: 

1. Interviewing CEO and COO concerning the backgrounds and understanding of applying 

CCPM (qualitative); 

2. Interviewing project managers of CCPM applying units, focusing on their perceptions and 

observations of resistance (qualitative); 

3. Surveying (by questionnaire) project workers perceptions of work and the existence of 

resistance, in both CCPM and non-CCPM applying units (quantitative); 

4. Analyze data and compare findings of CCPM with non-CCPM applying units; 

5. Conclude on the research question. 

3.3.4 Expert review 

CCPM experts like implementers, coordinators and experienced practitioners, will be questioned 

concerning their experiences with CCPM and how it causes (human) factors of resistance and how, 

according to their observations, project workers cope with the controls of CCPM. Their experiences 

will be reflected with the findings of both the desk research and the case study. By their responses, 

broader meanings of the results of the case study get researched. It is considered to attend a CCPM 

experts meeting in order to identify topics that engage the experts. 

3.3.5 Preparations 

Before going life, interviews and questionnaires will firstly be prepared in detail, as described in the 

following sections. All raw data will be kept available for the research instructor. 

3.3.5.1 Interviews 

The interviews will be semi-structured, leaving space for a fairly free-flowing conversation. Interview 

guides will be designed and will include: 

� Introduction of the interviewer; 

� Permission to record; 

� Informed consent; 

� Explanation of the purpose of the study; 

� Prepared questions; 
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� Prepared notebook (date / setting / respondent / observations); 

� Acknowledgement. 

A detailed interview guide is produced and is attached to the appendices. See Appendix A, Interview 

guide. 

3.3.5.2 Questionnaires 

The case study survey as well as the experts review will include a well prepared questionnaire. The 

questionnaire will include: 

� Introduction to the purpose of the study; 

� Invitation to join the survey; 

� Privacy statement; 

� Questions aligned with the research question, using Likert type response formats; 

� Acknowledgement. 

A detailed questionnaire guide is produced and is attached to the appendices. See Appendix B, 

Questionnaire guide. For the actual questionnaires refer to Appendix C, Case study questionnaire and 

Appendix D, Experts review questionnaire. 

3.3.6 Analysis techniques 

The following techniques of analysis will be applicable: 

� Desk research, both literature review and video presentation review, will be performed by 

qualitative content analysis; 

� Questionnaires will be using Likert scale response formats and will be analyzed quantitatively 

by using data processing tools like pivot tables and pivot graphs through the application of 

Excel spreadsheet software, allowing cross tabulations; 

� Interviews will be recorded and transcribed. The interview data will be reflected upon, 

interpreted, conceptualized and theorized. It concerns qualitative research which will be 

performed through narrative analysis. Narrative analysis focuses on the organization of human 

knowledge. 

Findings of the various collected data will be combined and compared. Further analysis will lead to 

concluded findings. 

3.4 Ethical considerations 

The research provides interviews and questionnaires. It is very important the design and execution 

provides ethical considerations. The research will respect the following ethical principles: 

� No harm is done to participants; 

� Sufficient informed consent will be provided; 

� Privacy will be respected; 

� Integrity is fundamental. 

The research will provide declaration of information. Records will be kept confidential and anonymity 

will be guaranteed. Respondent data will be coded. 

The research complies with the Netherlands Code of Conduct for Scientific Practice. 
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Ethics will be reviewed by the HU Master Exam Board. 

3.5 Conclusion 

This chapter described the paradigm of CCPM and related it to a conceptual framework of the 

research. The chapter explained the research is done through sources of literature, case 

presentations, case study, and expert review. It described the data collection strategy concerns 

interviews and questionnaires and analysis techniques focus on using pivot tables and narrative 

analysis. It is emphasized the research is done in an ethical way, respecting all participants. 
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4 Analysis of data 

4.1 Introduction 

This section describes the results of responses, related analysis and related findings. Firstly, by § 4.3, 

these subjects will be presented and discussed through the sources of research related to data 

collection (related to both Figure 1-1: research approach and Table 1-1: research overview). Secondly, 

by § 4.4, findings will be combined and will be related to the (sub) research questions. Finally § 4.5 

describes the conclusions of the analysis. 

4.2 Brief description of subjects 

The presentation of findings concerns how the principles of CCPM are related to change, to 

perceptions of work, to processes of work, and how it contributes the organization. These concern 

factors that are connected to the research sub questions as presented in § 1.2, Research problem and 

research questions. 

‘Change’ concerns whether an organization got changed due to CCPM, how implementations went, 

and whether the change sustains with the organization. 

‘Perception of work’ is about how workers are undergoing working in a situation of CCPM, how it 

affects behaviors, and whether they prefer working according to CCPM. 

‘Processes’ takes a view on how CCPM affects the processes of an organization and whether CCPM 

principles are recognized with the organizations’ processes. 

‘Contributions’ concerns whether CCPM leads to improvement of organizations performances and, 

most importantly, whether improvements are being recognized by the workers of the organization. 

4.3 Findings by each source of research 

This section describes the research findings as found through each source of research as described 

by the process which was introduced by § 1.4, Methodology, highly represented by Figure 1-1: 

research approach and Table 1-1: research overview. 

4.3.1 Desk research, literature review 

For literature findings, please refer to chapter 2, Literature review. Conclusions of the literature review 

have been drawn up in § 2.8. The literature review will be included with conclusions described in 

chapter 5, Conclusions and Implications. 

4.3.2 Desk research, case presentations 

This section presents the findings of video presentations of case studies. The descriptions concern 

highlights. Full video presentations, including text transcriptions, are available with the researcher. 

The researcher selected most recent video’s available (2010), most representing the theme of the 

research. The videos became available through Realization, an implementer of Critical Chain software 

tools (www.realization.com). 
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Remark: in their presentations the presenters did not always distinguish CCPM from TOC. All 

presenters tended to mention TOC, when in fact they meant CCPM as well as TOC. 

4.3.2.1 Case Ciba Vision 

Case  : Ciba Vision, Atlanta & Germany. 

Context : Vision care industry: manufacturer of contact lenses. 

Introducing a new approach; piloting the rest of the organization. 

Presenter : Karen Lindley, Project Director. 

Year : 2010 

Karen presents the implementation of CCPM. Karen presents the ‘before’ versus ‘after’ situation. 

Table 4-1 expresses the benefits at Ciba Vision as a result of transformations. 

ID Before After Benefit 

1 
Multiple project plans 
by function 

Single project plan for 
full program 

Synchronization of team 

Alignment of measurements 

Visibility of function to function interaction 

2 
Bi-weekly update of 
MS Project plan; Line 
by Line 3-4 hours 

Weekly update via 
ConWeb*; 45 min 
 
*CCPM tool 

Up to 50% reduction in time required to 
manage the overall project 

Discussion focused on what is most important 

Comment tracking to track progress; identify 
actions 

Peer pressure / support to make sure 
everything is on track 

3 
Passive task 
management 

Active task 
management 

Elevated work streams are clearly identified 

Objective proof for resources to know where to 
focus 

Allows to discover gaps & initiate task forces 

4 

Working on tasks 
bases on perceived 
priorities; spending not 
synchronized to project 
needs 

Activities, resources 
and money are 
scheduled at the right 
time 

Delayed CAPEX expenditures by 25-30% 

Ensured focused effort of resources at 
scheduled tasks when they start 

Allows for managing up, only make decisions 
when they are required 

5 

Working on multiple 
activities; limited 
visibility of priority for 
resources 

Simplified priority list of 
activities for each 
resource 

Active task management by resources 

Easily identify in the next 6 week window 
where there might be resource or funding gaps 

Focused active communication between 
resources and task managers 

Reduces unplanned rework by up to 25% 

6 
Supplier managed 
delivery schedules 

Ciba Vision active 
management of 
supplier 

Identified buffers, which Ciba Vision 'owned' 
vs. supplier 

Reviewed weekly with supplier project status; 
challenge them to ensure the right focus & 
resources available 

Successfully were able to shorten delivery 
timing by partnering with supplier 

Table 4-1: transformation and benefits at Ciba Vision. 

Karen confirms CCPM has fully changed the way the team was approached. It changes the way of 

communication. People say they cannot go back to the old way of managing projects. “We've got to 
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keep this system”. They want to sustain the system with the organization and are questioning how to 

keep mentoring and fostering the concept so that they can push it forward. 

Karen presents her lessons learned of working according CCPM: 

� Project Plan 

o Be realistic with durations before cutting; 

o Start from the end and work backwards; 

o Challenge team members to define the MUST HAVES vs. WANTS. 

� Early adopters are the key to roll out, show/teach/do; 

� Constant communication is necessary, especially with teams working on Critical Chain. What 

is the one thing you need to be successful? 

� Before new work streams are released, gather team members to review CCPM philosophy, 

operating/communication rhythm, review the use of ConWeb, ‘ready the engines’. 

� CCPM allows to track new sub-team initiated within the project, giving over all program 

visibility; 

� Constantly review the plan, challenge the assumptions. 

o Concerto add-ins is a powerful diagnosing tool & scenario planning tool. 

 

4.3.2.2 Case Delta Airlines 

Case  : Delta Airlines, Atlanta 

Context  : Engine & Component Maintenance factory. 

Presenter : David Garrison, Managing Director, E&CM. 

Year  : 2010 

David explains CCPM was part of a cultural change and a program of achieving transformational 

leadership. Delta Airlines just came out of a situation of bankruptcy and change was required. Delta 

airlines required profound responsibility, responsibility at each level. Davis explains that over the last 

three to four years of TOC employment the company made drastic improvements of results of 10-15-

25%.  

In order to implement TOC/CCPM principles the company had to fight local optima. The full kit 

approach could only be achieved by literally locking parts in a cage until all parts were available. 

Workers thought management had gone crazy. Now, after three years, that process is still evolving 

and appears a real challenge for the leadership team. The Concerto tool assures the right focus and 

minimizes multitasking.  

David gives a summary of the changes they had gone through: 

1. Critical Chain for Assembly and Disassembly shops. 

a. Control overall engine level WIP; 

b. Aggressive schedules with buffers; 

c. Single priority system based on Concerto. 

2. Drum-buffer-rope for repair shops. 

a. Reduce total WIP of parts; 
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b. Hold parts and release 15 days before start of assembly; 

c. Work to Red and FIFO priority system. 

3. Exception Management for long lead parts 

a. Ensure all exception parts are routed (delivery +2); 

b. Rigorous process of follow up on exception parts; 

c. Make exception decisions (at assembly-2); 

d. Hold inventory. 

The changes led to following results: 

� Throughput 

o 23% increase in engine production in one year; 

o 25% increase in piece part repair. 

� Turn time 

o 30% average reduction in engine turn time; 

o 70% reduction in piece part turn time; 

o 97+ % parts availability. 

� WIP 

o 60% reduction of piece part WIP (from 20,000 to 8,000 parts) 

� Financials 

o Revenue from $312M to $540M in 2 years time; 

o Profitability increase on all engine lines. 

David highlights it is difficult to sustain the change: “TOC doesn’t run on its own”. You need to 

consistently work on it by a continuous loop of setting next level of improvements, enforcing the rules, 

setting appropriate metrics, and going further to setting the next level of improvements. Davis explains 

it is so easy to break the rules, just because they appear counter intuitive. Rules needed to be 

enforced. WIP rules, priority rules and FIFO rules are essential and must be followed. ‘Bull dogs’ were 

created in order to ensure processes are being followed, weekly operations reviews are held, and 

regular refresher courses are provided. David states that, even after four years of TOC 

implementation, there is still a natural tendency to resort back to some of the behaviors that are 

destructive to the process. He mentions reasons to resist, namely, the most obvious is that a lot of 

‘this stuff’ is counter intuitive and you have transition of people, that you have to continue, that you 

have to make sure you settle yourself back into the simple solutions that are very effective. The 

challenges to sustainment mentioned consider: 

� Most of the original core team have been promoted; 

� Budget pressures caused exceptions to increase; 

� Revenue pressures lead to Sr. Management wanting to increase WIP in order to increase 

revenue for the month; 

� Customer pressure to break rules; 

� Metrics: pressure to change metrics to manipulate behavior. 
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David acknowledges that doing TOC requires to constantly balance of things you are doing. Delta 

Airlines identified the need to introduce their customers into the system, to gain understanding and 

resulting in giving them the same asset value.  

4.3.2.3 Case Emcocables 

Case  : Emcocables, Columbia. 

Context  : Cable manufacturer, building a new factory (one time project). 

Presenter : Felipe Caballero, CEO. 

Year  : 2010 

Felipe explains that for executing this project three CCPM rules were applied: 

1. Define full kits and stagger them. 

a. Reduce WIP in execution by staggering the construction of the lines; 

b. Reduce WIP in execution for specific line by concentrating focus; 

2. Plan with 1/3
rd

 buffer. 

a. Change measurements around objectives; 

b. Change measurements around contractor payment 

c. Keep 20% budget buffer. 

3. Define the project team structure. 

a. Define task management processes; 

b. Define buffer review processes; 

c. Define full kit processes. 

The benefits / effects for each rule appeared: 

1. Full Kit staggering: 

a. Construction design finalized quickly; 

b. Forced vendor selection; 

c. Reduced number of vendors; 

d. Environmental permit issues identified in an early stage; 

e. Long lead issues were spotted early; 

f. Machine arrival sequence defined and included in negotiation with vendor; 

g. Workarounds for late arrivals were identified. 

h. Team focus; 

i. Froze all nonessential works to benefit the critical chain; 

2. Buffered plan: 

a. Cost benefit due to project speed; 

b. Contractor incentives for achieving aggressive task durations. 

3. Project team structure: 

a. Conflicts resolving; 

b. Bottle neck resolving; 

c. Buffer recovery; 

d. Vendor coordination; 
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e. Process familiarity; 

f. Daily task management. 

It appeared very difficult for site workers to adhere to these rules. They had been building for a long 

time. Many of them didn't like to be told how they should operate their job site. It is a tough balance 

between telling them; “drop what you are doing here”, and their say, "But I have workers here". They 

apparently lacked knowledge of CCPM and were following their intuitions. 

As a result of the CCPM approach it appeared the project went 36% faster as similar projects; 
 

4.3.2.4 Case Ismeca Semiconductor 

Case  : Ismeca Semiconductor, Switzerland. 

Context : Manufacturer of back end finishing equipment for handling at semiconductor 

manufacturers. 

Presenter : Peter Portman, Vice President Global Operation 

Year  : 2010 

Ismeca concerns a classical ETO organization, doing 100 - 140 concurrent projects, high ups and 

downs characteristics (2-4 yrs cycle), always suffering pressure at the end to deliver on time. 

Initially, Ismeca tried to apply CCPM on its own, manually. Ismeca found out this didn’t work.  Doing 

CCPM in a multi project environment requires software.  Concerto got applied and went live after six 

weeks of implementation. Nevertheless, applying the TOC principles in advance of the 

implementation, led to a change of the supply chain process from push to pull and hence a drastic 

reduction of inventory. As a result the company’s master plan got killed, because it would only create 

stock. Due to CCPM the average project time decreased by 24%. The floor time (assembly) even 

reduced by 55%. EBIT increased by 22%. Due to higher project speeds, suppliers get stressed and 

now appear the constraint. Hence, Ismeca now needs to engage their suppliers in the whole process 

of CCPM. 

Rules applied concern: 

1. Full kit approach. 

a. do not start unless having all information; 

b. do not assembly unless all material available; 

2. Apply 1/3
rd

 buffer. 

3. Prioritize and manage buffers. 

a. Daily meetings, 15 minutes, immediate escalations; 

b. Weekly meetings, 1 hour maximum, operations review; 

c. Update Concerto every day (by task manager). 

Challenges to surmount concerned: 

� Convince the management, which appeared a huge job; 

� Employees were scared that the new approach was just a tool to cut workforces; 

� A “doesn’t fit our company” attitude; 
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� Departments did not want to give up their own local buffer or do not follow priority. It required a 

shift from department to project, meaning: 

a. Buffers belong to project managers, not to task managers; 

b. Department managers need to control task times; 

It appeared CCPM provided benefits for the management. Top management got able to work on the 

future. Middle management could take responsibility on all levels. Task forces got cancelled by 

integration into planning. Clear definitions of project management and department roles were made. 

4.3.2.5 Conclusion case presentations 

Case presentations express CCPM requires change. Implementing CCPM requires a redesign of 

working processes and touches the habits of the organization. The firms have introduced the typical 

CCPM rules resulting in full kit management, aggressive task time reductions, buffer management, 

WIP reduction, and prioritizing. 

Presenters express concern about sustainment of the CCPM principles within the organizations. The 

change to CCPM does not appear easy. Many workers perceive CCPM a counter intuitive way of 

working. Even after years of CCPM employment one tend to fall back to behaviors that are destructive 

to the CCPM process. There appears a tendency to keep local buffers and local optima. Even 

management levels find it hard to disassociate from traditional principles. 

Organizations identified a need to engage the whole project chain, from customer to supplier, in order 

to fully benefit the concept. Customers and suppliers appear disrupting the process. 

Nevertheless, the performances presented may be considered impressive. The organizations 

apparently succeeded in short delivery times and gained high increase of throughput, resulting in 

financial benefits. 

4.3.3 Case Study 

The case study is executed with an organization that provides electro technical installations and 

maintenance in water management systems, industrial production processes and health care. The 

organization concerns a typical ETO organization, which involves unique engineering designs of 

customer products. ETO demands a whole set of project processes involving engineering, estimating, 

material ordering, manufacturing, tracking, communication and customer interaction. These processes 

require consistent monitoring and alignment through project management. 

The organization employs approximately 150 employees. In recent years the organization has 

transformed from a traditional matrix structure to customer unit structure. Each of six customer units, 

called ‘cells’, is oriented to a certain branch or group of customers. A cell is led by both an account 

manager and a project manager and provides a chain of specialist workers covering the whole 

process cycle from order intake to delivery. Each cell has its own profit and loss accountability. 

In the first quarter of 2012, CCPM was introduced to the organization as a way to increase corporate 

profitability. CCPM was implemented by October 2012. Before that, the organization did not really 

apply a method of project management. The organization employed quite well ‘self made’ project 
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managers originated from the company, with a technical background, exposing a high level of 

controlling content. The project managers followed a logic ‘cascade’ process from order to delivery. 

4.3.3.1 CCPM in practice 

The case study organization, daily -or at least three times a week- monitors the progress of active 

projects. The researcher attended two of those progress meetings, with two different business cell 

teams, in order to identify with the practices of CCPM in a true to life environment. The monitoring is 

done for each business cell separately and takes approximately half an hour per cell. For these 

meetings, the typical composition of attendants included: 

� Senior manager(s), monitoring CCPM process; 

� Project manager (cell), monitoring progress of the business cell portfolio of projects; 

� Planners (cell), monitoring progress of actions per project. 

The organization uses the Concerto software tool for controlling their (portfolio of) projects. Project 

schedules, by Gannt chart, get built through MS Projects and are interfaced with Concerto. The 

software presents all required monitoring data. While monitoring, the team is using two large desk 

monitors. 

Project monitoring basically is carried out in through three steps: 

Step 1 

The system presents an overview of all active projects, filtered for the concerning business cell. The 

list presents the projects sorted by buffer consumption (highest buffer consumption at the top) which 

forms the ‘key of control’. All project buffer consumptions are plotted in a (project) buffer status chart 

(see example of Figure 2-5, p.25), enabling to zoom into each desired project. By doing so, the buffer 

consumption history of a project can be presented. The team than discusses project progress for 

those projects that attract attention by the buffer consumption priorities. 

Step 2 

For each project a so called escalated task list is presented. The list identifies the tasks that form the 

sources of buffer consumption. The team discusses task progression and decides what corrective 

action to take. 

Step 3 

The so called ‘Full Kit Manager’ application of the software presents a list that represents conditions 

that must be fulfilled in order to start up next tasks. The conditions represent both activities and 

materials required. The list builds up to four weeks before the commencing of an activity. The list 

provides early warning signals and hence promotes pro-active action taking. 

Remarks 

The researcher drew the following remarks from attending the progress meetings: 

� The process appears logical and clear, and the teams appear confident with the way of 

working; 
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� Waiting times typically appear to show vertically climbing history lines (from green to yellow to 

red). These lines typically exist because of either, the waiting for decision or approval by 

customers, or the waiting for delivery of external material supply; 

� Plans (contingencies) to avoid ending up in the red zone, or even to get out of the red zone, 

appear somewhat lacking and hence the process by occasion gave an impression of ‘buffer 

consumption acceptance’; 

� Task details are known by the planners. It is their task to accurately process task progress into 

the system. It appears a very important task which requires disciplined work, and 

understandably forms a vulnerable activity of the process; 

� At some occasions the teams doubt system accuracy; 

� Senior level advices to name tasks sufficiently specific; 

� The teams apparently use the wording ‘critical path’ rather than ‘critical chain’. 

4.3.3.2 Case study interview responses 

Both senior management (2) and project management (2) functionaries were interviewed in order to 

identify typical CCPM practices and perceptions. The interview findings provide input to further case 

study research by questionnaire. In this section main findings are presented by interview summaries, 

split up to senior management and project management. Full data, both recordings and transcriptions, 

are available with the researcher. 

4.3.3.2.1 Interview findings: senior level management. 

The case study organization followed a conscious process of implementing CCPM. The senior 

management did well learning on the principles of CCPM and made a conscious decision about 

employing the method. The decision for employing CCPM was born by the strategic objectives of 

growth and increasing profit: double the turnover and quadruplicate profitability in 5 years time. 

Meanwhile, since the introduction of CCPM, average project lead times have reduced from 22 weeks 

to 13 weeks. CCPM is seen as a way of increasing the required throughput. 

According the senior level management CCPM calmed down the organization since it reduced the 

work in process, and hence reduced multi tasking, and it set clear priorities. The effect is that, in fact, it 

reduced reactivity. 

Implementation started within a small group and an expert was hired to teach the principles and to 

implement CCPM planning software (Concerto). Well training has been organized and after a while 

workers started to ‘spread the news’ themselves. The main worry of senior level concerns to achieve a 

sustained situation of CCPM. The senior level still participates project progress sessions, mainly to 

keep overview and to keep the process ongoing by asking the right questions. The senior 

management fears that without their presence the project teams will loose focus on working according 

the principles of CCPM. They even fear it might lead to working against the principles of CCPM. 

Hence they strongly hesitate to reduce their attention. 

Senior level management recognizes CCPM considers a counter-natural way of working. The nature 

seems to be more on controlling budget of projects, focusing on scope, on project- and task due dates 



HU University of Applied Sciences Utrecht Master of Project Management 

 

Thesis: Critical Chain Project Management  52 

 

and cramming project workers with tasks. The latter seems most attractive since people are compelled 

to stay busy. It appears quiet difficult to prevent people from starting activities which are not necessary 

yet. 

Due to CCPM project control has obviously changed control to a strong (solely) focus on project lead 

time (speed). Intermediate due time control only exists for Factory Acceptance Tests and Site 

Acceptance Tests. Furthermore the implemented CCPM software system now is leading to project 

teams. The software system provides overview and it tells which projects or tasks need focus for 

progress. It sets unambiguous priorities, which opposes a desire for flexibility. The system also 

provides transparency, which obviously not always is being appreciated. Some workers, mainly the 

planners, perceive transparency stressful since it reveals backlog. It may hint at human fault. The 

senior management clarifies that transparency is only meant for and only helpful for, creating focus on 

the right activities. It is never meant for identifying malfunctioning of human resources. The 

atmosphere must be constructive, otherwise it won’t work. CCPM triggers the need for 

communication. 

The software system (Concerto) is being perceived as too little user friendly. 

Summarized, mentioned subjects of discomfort, with respect to latent resistance: 

� Counter-natural way of working; 

� Project lead time control versus budget-, scope-, due date-, capacity controls; 

� Reduction of flexibility since the system is leading; 

� Transparency may be seen a threat; 

� Senior level hesitates to reduce participation in project progress meetings; 

Summarized, mentioned subjects of comfort; 

� Belief in lead time reduction; 

� Noticeable reduction of work in process; 

� Clear priorities by leading system; 

� Calmed down the organization; 

� Reduction of reactivity. 

 

4.3.3.2.2 Interview findings: project management. 

According to the project managers CCPM was introduced in a top-down manner by the senior 

management as a vision for the future. At first instance, by the project managers, this was perceived 

as a ‘woolly’ vision. At a later stge the senior management advised the teams to release a number of 

personnel from their daily activities in order to make them available for the implementation of CCPM. 

The objectives of employing CCPM are clear to the project managers. They remind the business goals 

to double the turnover and to quadruple profit. These goals are to be achieved by increasing the 

throughput and by reducing project cost. Although, at first instance, the project managers were quite 

skeptic, they were prepared for a change to CCPM. Mainly because they recognized potential benefits 

and they liked the idea the senior management was prepared to provide a project management tool. 

The project managers appreciated the commitment by the senior management. 
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The introduction of CCPM has led to a different project approach. Since CCPM the project portfolio 

progress is being monitored and reviewed on a daily basis by morning sessions (presently called 

Concerto session). This used to be routine wise on a weekly basis. The constitution of the meeting is: 

senior management + project manager + planners. 

According to the project managers, changing over to CCPM meant a huge step, especially for the 

planners. Following the principles and thoughts of CCPM appeared of a huge impact to the planners 

and the impression is that still the principles of CCPM haven’t become widely accepted amongst the 

planners. Although, at first glance, the ideas behind CCPM look simple, in reality it appears a difficult 

transition of thoughts. Staff needs continually reminders of the principles. It appears hard to trust the 

system (‘the computer’) and the planners are very reluctant to accept the instructions given by the 

system. The system is leading, which appears hard to accept. You need to give in. 

According to the project managers, workers like hardware engineers and software engineers don’t 

notice much of a difference, although the controls by the planners did change. The engineers have 

less freedom in selecting their tasks since transparency has increased. Project managers perceive 

more grip on the progress of the engineering tasks. According to the project managers an effect of 

transparency is noticeable, certainly with planners, meaning that people don’t always appreciate 

transparency. One might perceive transparency as pressure to fulfill one’s tasks and one might 

perceive red indicators as stressful. The project managers themselves also show some level of allergy 

to transparency, since they don’t always appreciate senior management attendance with the project 

progress meetings, which is a result of the employment of CCPM. They believe senior management 

too much interferes with the content rather than the process of CCPM. 

Sometimes, for project managers and planners, it appears important to gain deeper understanding of 

the schedule in order to understand why projects are consuming buffer. 

The project managers notice that CCPM has provided them more rest. They notice they don’t need to 

control tasks on a detailed level any more. Tasks and full kits are modeled by the tool at the start of 

the project. The project managers appear to trust the system and hence just follow the instructions 

and monitor progress. The Project Managers became released of the details and hence perceive this 

way of working as a relief and perceive projects are going well. The ‘full kit approach’ appears an 

important factor. A task does not get started when the conditions to start the task have not been 

fulfilled yet. 

CCPM has given more insight in project dependencies of external parties like customers and 

suppliers. Waiting times, e.g. for approvals and deliveries, have become very transparent by showing 

vertical lines in Concerto. It indicates a desire of the organization to extend the chain of CCPM 

employment to the external parties as well. Some initiatives into that direction have been taken 

already. Since the introduction of CCPM, Modderkolk’s customers have noticed a change of attitude 

by the project teams. There appears a stronger focus on customer obligations and some customers 

are even complaining that the project teams are ‘nagging their heads’. 

The Concerto tool appears the biggest obstacle. According to project managers’ opinions the 

Concerto tool lacks user friendly operation. It appears too difficult to create a new project plan and 
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project managers even state they can’t do it autonomously. They still need support of the supplier 

when creating a new project plan, although according to their opinions clear instructions have been 

given. The system lacks clear interfacing. 

Another obstacle appears that staff is missing the man resource planning tools. Project managers and 

planners want to have detailed insight in man resource capacity on a daily basis and Concerto doesn’t 

seem to provide it. Staff is not prepared to move away from the existing tools and hence they resist 

the desire of senior management to abort the tool. 

CCPM resulted to a different project start up approach. Projects only get started when the delivery 

date is known. In the previous situation projects did get started as early as possible, even without 

having a plan or schedule, resulting in unclear and incomplete deliveries. 

The project managers find it too early to judge on whether project performances have improved. They 

tend to believe projects are running better, but don’t have sufficient proof. They certainly believe in the 

process of CCPM. They will certainly oppose if it would be decided to cancel continuation of CCPM 

employment. On the other hand project managers suspect the planners will have a different opinion, 

should it happen. Intuitively they expect planners to perceive CCPM as a burden. Burdens might be 

the perception of being accountable, caused by transparency, and the perception of personal failure 

when indicators turn red. Project managers do notice different perceptions amongst the planners, 

indicating years of employment does count since the ‘old guards’ are perceived less flexible. On the 

other hand they expect planners to be more at rest since they only need to act on a shorter horizon. 

Although the project managers never have shared opinions with the planners in detail, as a result of 

the interview they certainly will. 

CCPM is being perceived counter intuitive since it opposes the nature of starting up projects as soon 

as possible. 

Summarized, mentioned subjects of discomfort, with respect to latent resistance: 

� Counter-natural way of working; 

� Project lead time control versus budget-, scope-, due date-, capacity controls; 

� Reduction of flexibility since the system is leading; 

� Transparency is perceived a threat; 

� Senior level interference with content; 

� Tool lacks user friendly operation: project managers don’t feel confident creating a schedule; 

� Missing CCPM connection with external parties; 

� Perceived resistance from planners; 

� Hard to sustain (different paradigm); 

� Discomfort of desk automation in general; 

� Missing (the nature) of capacity control and daily man schedule; 

� Counter intuitive: nature is to start ASAP. 

Summarized, mentioned subjects of comfort; 

� Understanding of lead time reduction; 
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� Understanding of project cost reduction; 

� Well instructed; 

� Noticeable reduction of work in process; 

� Clear priorities by leading system leads to pro-active project control; 

� Provides rest to staff; 

� Reduction of reactivity; 

� Senior level commitment; 

� Too early to judge improved project performance, although tendency to believe it is better; 

� Transparency provides insight; 

4.3.3.3 Case study questionnaire responses 

The case study questionnaire (Appendix C) was sent to 11 potential respondents and actually 

provided a total of 8 responses: 3 project managers, 2 planners, 2 senior managers, 1 account 

manager. The results of the responses are given by Appendix E, Case study responses. The data is 

exported to Excel, in order to process pivot tables and pivot graphs, through which responses will be 

discussed. For this purpose the Likert scale responses (1 to 5) have been transcribed to the scale of -

2 to +2, in order to provide a simple at a glance overview of ‘disagree’ (-) versus ‘agree’ (+) responses, 

or ‘less’ (-) versus ‘more’ (+) indications. ‘Neutral’ responses are indicated by ‘0’. ‘No opinion’ 

responses are left blank and hence will not contribute to response calculations. 

Since individual scores are represented on -2 / +2 scale and the fact that there are 8 respondents, the 

totalized scores are within the range of -16 / +16. In order to analyze and to collect scores by profile, 

total scores have been stipulated according Table 4-2 and is represented by the rating zones 

according Figure 4-1. Its purpose is to simplify reading, and understanding, the case study response 

graphs. 

Individual response 

8 

Analysis 

score response options Range 

2 agree a lot more 

� 

12≤ : ≤16 

1 slightly agree more 4≤ : <12 

0 neutral 
as much 

as 
-4< : <4 

-1 slightly disagree less -12< : ≤-4 

-2 disagree a lot less -16≤ : ≤-12 

Table 4-2: case study response ratings 
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Figure 4-1: case study response rating zones 

The graphs are presented on a score scale of -16 to + 16, covering the range of maximum scores and 

providing an at a glance overview of either confirming or denial given statements respectively. All 

graphs provide tables with either profile collection scores or individual responses. 

4.3.3.3.1 CCPM and Change 

Figure 4-2 and Figure 4-3 present the pivot graphs and pivot tables of the responses concerning 

change that is involved with the introduction of CCPM. The responses mainly appear on the positive 

side, tending confirming, rather than denying given statements. The graphs show that in this case 

introduction and implementation went well (score of +12); slightly confirming staff opinions were found 

relevant (score of +8), tending well understanding (score of +8) and tending well training (score of +7). 

Respondents slightly agree that initially there appeared quite some skepticism about CCPM (score 0f 

+10). It has been acknowledged that CCPM includes a total different mindset of project thinking (score 

of +12), indicating CCPM includes a different paradigm indeed. Nevertheless respondents are neutral 

about CCPM leading to different tasks (score of +1). Hence the latter is not confirmed.  

When it comes to sustainment the respondents appear ambiguous about whether transition to CCPM 

is easily done (score range -5 to +6) and whether staff easily falls back to old patterns (score range -5 

to + 4). The individual response tables show that for these two items all boxes in the range of agree to 

disagree have been ticked. Remarkably it also shows that when a respondent positively responds to 

‘easy transition’ he negatively responds to ‘staff easily falls back to old patterns’, and vice versa. 
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Som van 7.CCPM 

and change -

Introduction and 

implementation of 

CCPM went well.

Som van 7.CCPM 

and change -

Initially staff 

appeared quite 

skeptic about the 

methods of CCPM.

Som van 7.CCPM 

and change - Staff 

opinions were 

found relevant.

Som van 7.CCPM 

and change - Staff 

well knows the 

principles of CCPM.

Som van 7.CCPM 

and change - Staff 

has been well 

trained with CCPM 

methods.

Som van 7.CCPM 

and change - Due 

to CCPM staff did 

get different tasks.

Som van 7.CCPM 

and change - CCPM 

includes a total 

different mind set 

of project thinking.

Som van 7.CCPM 

and change 

- Transition to 

CCPM is easily 

done.

Som van 7.CCPM 

and change - Staff 

easily falls back to 

old patterns.

Project Manager 4 4 4 2 2 0 6 0 1

Planner 4 3 1 1 2 0 1 1 -2

Member of Senior Management. 4 2 3 3 3 1 3 -1 1

Account Manager 1 0 2 0 2 1 -1
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Figure 4-2: case study profile scores CCPM and Change 
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to CCPM staff 

did get 

different tasks.
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Project Manager - 2679511767 1 2 2 1 1 1 2 2 -1

Project Manager - 2670728041 1 0 0 0 0 0 2 0 1

Project Manager - 2670364394 2 2 2 1 1 -1 2 -2 1

Planner - 2679737766 2 1 1 1 0 0 0 -1 0

Planner - 2674446659 2 2 0 0 2 0 1 2 -2

Member of Senior Management. - 2670308821 2 0 1 1 1 0 1 1 -1

Member of Senior Management. - 2670298397 2 2 2 2 2 1 2 -2 2
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Figure 4-3: case study individual scores CCPM and Change 

 

Summarized: the way the organization has changed to CCPM is appreciated, although respondents 

appear quite ambiguous about sustainment. 

4.3.3.3.2 CCPM and Perception of Work 

Figure 4-4, Figure 4-5, Figure 4-6 and Figure 4-7 present the pivot graphs, including tables, of the 

responses concerning respondents’ perceptions of work in their CCPM environment. The first two 
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graphs, indicated (1), concern to what extent the respondents agree statements given, typically 

involving CCPM. The latter two graphs, indicated (2), concern to what extent CCPM has affected their 

perceptions of work. The graphs show that respondents’ opinions appear reasonably corresponding. 

Excluded due date focus, all responses tend to either positive or negative scores collectively.  

The advantages of working according CCPM are well recognized (score of +15) and the respondents 

believe the organization will sustain working according CCPM (score of +12). CCPM is slightly 

perceived a simple way of working (score of +8) and remarkably it is slightly disagreed CCPM is a 

counter intuitive way of working (score of -6). Remarkably, since CCPM includes a total different 

paradigm. Even task time reduction is slightly perceived nice (score of +6). 

Although the Project Managers seem to engage due date control (confirmed by a score of +5 to a 

profile maximum of +6), this organization does not express common behaviors of multi tasking (slightly 

denied by a total score of -7) and starting up projects as soon as possible (slightly denied by a total 

score of -7), although one must recognize the latter is dominated by the senior management level 

(score of -4). On the contrary, the organization slightly opposes these behaviors and hence expresses 

well understanding of the principles of CCPM. 
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and perception of 

Work - I perceive 

CCPM a simple way 

of working.
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Project Manager 2 -2 6 -1 5 -2 3 5 6
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-16

-12

-8

-4

0

4

8

12

16

S
co

re

CCPM and Perception of Work (case study responses)

 
Figure 4-4: case study profile scores CCPM and Perception of Work (1) 
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working.
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and perception 
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Som van 8.CCPM 
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prefer to do 

more tasks at a 
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of Work 

- Shortening task 

times is nice.
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and perception 
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project buffer is 

nice.
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expect that after 

5 years we will 

still be working 
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Project Manager - 2679511767 1 -1 2 0 2 -1 0 2 2

Project Manager - 2670728041 0 0 2 -1 2 0 2 1 2

Project Manager - 2670364394 1 -1 2 0 1 -1 1 2 2

Planner - 2679737766 0 -1 1 0 0 0 -1 0 0

Planner - 2674446659 2 -2 2 -2 -2 -1 0 2 2

Member of Senior Management. - 2670308821 1 -1 2 -2 -1 -1 1 2 2

Member of Senior Management. - 2670298397 2 1 2 -2 -2 -2 2 2 2

Account Manager - 2679552525 1 -1 2 0 -1 -1 1 2 0
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Figure 4-5: case study individual scores CCPM and Perception of Work (1) 

 

The latter two graphs, indicated (2), express that CCPM did change the perceptions of work within the 

organization. Respondents perceive more rest (score of +6), less stress (score of -6) and less task 

skipping (score of -5). Respondents indicate they prefer working according CCPM (score of +8), that 

there is a little more team orientation (score of +4), more task orientation (score of +6) and (hence) a 

little less freedom in selecting which task to execute (score of -4). 

Som van 9.CCPM 

and perception of 

Work - Because of 

CCPM I perceive … 

rest with my work.

Som van 9.CCPM 

and perception of 

Work - Because of 

CCPM I perceive … 

stress with my 

work.

Som van 9.CCPM 
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CCPM I must 

change tasks … 

often.

Som van 9.CCPM 

and perception of 
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progress … often.

Som van 9.CCPM 

and perception of 
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to execute.

Som van 9.CCPM 

and perception of 

Work - Because of 

CCPM there is … 

team orientation.

Som van 9.CCPM 

and perception of 

Work - Because of 

CCPM there is … 

task orientation.

Som van 9.CCPM 

and perception of 

Work - I prefer 

working according 

CCPM … than the 

traditional way of 

working.

Project Manager 3 -2 -2 3 -1 2 4 3

Planner 1 -2 -1 2 -1 1 1 1

Member of Senior Management. 2 -2 -2 2 -2 1 1 4

Account Manager
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Figure 4-6: case study profile scores CCPM and Perception of Work (2) 
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Planner - 2674446659 1 -2 -1 2 -1 1 1 1

Member of Senior Management. - 2670308821 2
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Figure 4-7: case study individual scores CCPM and Perception of Work (2) 

 

Summarized, respondents perceive their work quite positively, while employing CCPM and even 

prefer working according CCPM, rather than the traditional way of working. 

4.3.3.3.3 The CCPM Process 

Figure 4-8, Figure 4-9, Figure 4-10 and Figure 4-11 present the pivot graphs, including tables, of 

responses concerning the process of CCPM. The first two graphs, indicated (1), concern to what 

extent the respondents agree statements given, typically involving the CCPM processes. The latter 

two graphs, indicated (2), concern to what extent CCPM has affected the working processes. 

The graphs show that respondents’ opinions appear reasonably corresponding. Most scores tend to 

either positive or negative scores collectively. The total scores result to slightly agree most statements. 

There appears a relatively high score (score of +11) on the statement that the CCPM system 

determines the priorities, logically confirmed by the statements that CCPM requires a solid schedule 

(score of +11) and that the CCPM system requires obedience (score of +10). Responses also make 

clear project control kept in hands of the project manager (score of +7), rather than the senior 

management (score of -10). According project manager’s opinions the CCPM software tool (Concerto) 

slightly lacks user friendly operation (score of -3 to profile maximum of -6), nevertheless the tool 

appears sufficient (score of +7). 
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system 
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Figure 4-8: case study profile scores CCPM Process (1) 
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(concerto) is user 

friendly.

Som van 10.The 

CCPM process 

- The CCPM tool 

(concerto) is 

sufficient.

Project Manager - 2679511767 2 1 1 2 2 -1 1 -1 1

Project Manager - 2670728041 0 1 2 1 1 -1 1 -1 1

Project Manager - 2670364394 1 1 1 1 0 -1 1 -1 0
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Planner - 2674446659 2 0 0 2 1 -2 -1 1 2
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Figure 4-9: case study individual scores CCPM Process (1) 

 



HU University of Applied Sciences Utrecht Master of Project Management 

 

Thesis: Critical Chain Project Management  62 

 

The latter two graphs, indicated (2), express that due to the employment of CCPM processes have 

increased unambiguous priority setting (score of +9), increased transparency (score of +9) and 

increased task progress overview (+10). Project controls have shifted from budget control (score of -6) 

to lead time control (score of +9). There is more insight in which actions to take (score of +7), there 

appears an increased matter of unambiguous communication (score of +8) and responses show that 

there is more conscious decision making (score of +7). Task due date control (score of +3) and insight 

in critical resources (score of +3) appear hardly changed. 

Summarized: CCPM has noticeably changed the processes within the organization. Controls have 

shifted to priority setting and appear more focused on lead time control, which considers a typical 

element of control of CCPM. There is more conscious decision making and increased unambiguous 

communication. 
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Figure 4-10: case study profile scores CCPM Process (2) 

 



HU University of Applied Sciences Utrecht Master of Project Management 

 

Thesis: Critical Chain Project Management  63 

 

Som van 

11.The CCPM 

process -

Because of 

CCPM 

priorities are 

set … 

unambiguous

ly.

Som van 

11.The CCPM 

process -

Because of 

CCPM project 

progress is … 

transparent.

Som van 

11.The CCPM 

process -

Because of 

CCPM we 

control … on 

process 

speed.

Som van 

11.The CCPM 

process -

Because of 

CCPM we 

control … on 

project lead 

time.

Som van 

11.The CCPM 

process -

Because of 

CCPM we 

control … on 

project 

budget.

Som van 

11.The CCPM 

process 

- Because of 

CCPM we 

control … on 

project due 

dates.

Som van 

11.The CCPM 

process 

- Because of 

CCPM we 

control … on 

task due 

dates.

Som van 

11.The CCPM 

process 

- Because of 

CCPM we 

gain … insight 

about critical 

resources.

Som van 

11.The CCPM 

process 

- Because of 

CCPM we 

gain … 

overview 

about the 

progress of 

project tasks.

Som van 

11.The CCPM 

process -

Because of 

CCPM we 

gain … insight 

about which 

actions to 

take.

Som van 

11.The CCPM 

process -

Because of 

CCPM there 

is … a matter 

of 

unambiguous 

communicati

on.

Som van 

11.The CCPM 

process -

Because of 

CCPM we are 

… conscious 

about the 

consequence

s of project 

decisions.

Project Manager - 2679511767 1 2 1 1 -1 1 1 0 1 1 1 0

Project Manager - 2670728041 1 1 0 1 -1 1 1 0 2 1 1 1

Project Manager - 2670364394 1 1 1 1 -1 0 0 0 1 1 1 1

Planner - 2679737766 0 0 0 1 -1 0 1 0 1 0 0 0

Planner - 2674446659 2 1 1 1 0 0 0 1 2 1 1 2
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Figure 4-11: case study individual scores CCPM Process (2) 

 

4.3.3.3.4  CCPM Contribution 

Figure 4-12 and Figure 4-13 provide the pivot tables, including pivot tables, of the responses to the 

questions related to the contribution of CCPM. 

The graphs express the respondents collectively tend to positively respond (agree) the statements 

given with typically mid-range positive scores. CCPM appears an appreciated method of controlling 

projects (score of +10) and is appreciated for managing multi-project bottle necks (score of +8). The 

typical purposes of CCPM: increasing project throughput (score of +10), project lead time reduction 

(score of +7) and timely project delivery (score of +6) appear (partly) recognized. 
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Figure 4-12: case study profile scores CCPM Contribution 
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Figure 4-13: case study individual scores CCPM Contribution 

 

The senior management seems quite highly convinced about CCPM, showing a total profile score of 

+21 out of a maximum of +28. Project managers appear moderately convinced (profile score of +22 

out of +42 maximum). One of the planners appears absolutely convinced of CCPM contribution, 

expressing an individual score of +13 out of a maximum of +14. 

Summarized: the contributions of CCPM are obvious and appear appreciated by the respondents. 

4.3.3.4 Conclusion case study 

The case study organization has quite well made a transition to CCPM. Implementation went quite 

well and the organization shows well appreciation and well understanding of the principles of CCPM. 

The contribution of CCPM is well recognized and the organization expresses belief in the concept. 

Questionnaire responses show low ambiguity. Most responses tend to either positive or negative 

responses collectively. Interview findings and questionnaire findings, at some point, do not appear 

corresponding. Interview findings express CCPM is perceived a counter intuitive way of working, 

which slightly gets denied by the questionnaire responses, at least does not get confirmed. The 

interview findings give a higher sense of difficulty in making the transition. Nevertheless the 

questionnaire responses show it has been acknowledged CCPM includes a total different way of 

project thinking. 

Responses show that CCPM implementation did change the organization. It noticeably changed the 

organizations’ processes and it changed the perceptions of work as well, in a positive way. Controls 

have shifted to priority setting; appear more focused on lead time control; and there is more conscious 

decision making.   
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CCPM implementation calmed down the organization. Although employees perceive CCPM as 

somewhat less flexible since it requires solid scheduling (which appears hard to do) as well as obeying 

the system’s prioritization. After initial skepticism the organization has developed trust to the system. 

The responses regarding sustainment appear quite ambiguously. Although respondents indicate they 

prefer working according CCPM and they believe the organization will continue working according 

CCPM, some indicate staff easily falls back to old patterns; some others indicate they do not 

recognize the phenomenon.  

With respect to the case study, it is justified to state that CCPM quite well suits the case study 

organization. 

4.3.4 Expert Review 

The expert review is meant as a starting point of comparison. The experts provide a view of broader 

practices. A comparison of the case study findings with the experiences of CCPM experts in the field 

of CCPM employment, will indicate whether there could be a matter of generality in perception of 

CCPM employment. 

The experts are found through the network of an IPMA group of interest. The interest concerns CCPM. 

A number of practitioners have responded a questionnaire. The questionnaire corresponds to the 

questionnaire as sent to the case study respondents. An IPMA CCPM group of interest gathering 

provided further identification with the experts and typical CCPM topics that arose with the group. 

4.3.4.1 Expert gathering 

The topic of the gathering concerned the issue that, within an insurances organization, CCPM 

apparently does not sustain. SCRUM, one of the AGILE project management methods, appears the 

new fashion and internal management favors lead to redemption of CCPM. 

During the gathering the philosophies of CCPM and SCRUM were compared. Both methods strive to 

increase project speed, although in different ways. CCPM basically reduces available task times by 

replacing hidden task safety to the project buffer. SCRUM basically reduces task times by the 

introduction of intermediate sprints, which get assigned to determined teams, leading to task progress 

focus. Some practitioners suggest combining both methods, by creating a critical chain of sprints. 

The debate led to the insight of involving following additional topics into the questionnaire: 

� Level of principle knowledge; 

� Change of tasks; 

� Suit the type of organization (structured or empathetic); 

� Level of team orientation; 

� Level of task orientation; 

� The need for obedience; 

� Expectation of sustainment. 

Next sections discuss the responses to the expert review questionnaire. 
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4.3.4.2 Expert questionnaire responses 

The expert review questionnaire (Appendix D) was sent to 17 potential respondents and actually 

provided 12 responses. The responses are given by Appendix F, Expert review responses. The 

respondents concerned consultants (7), line managers (2), project managers (3) and a project worker 

(1). The respondents appear well experienced with CCPM: 6 respondents have over 5 years CCPM 

experience, only 2 respondents have less than 2 years of CCPM experience. 

Just like done with the case study responses, the Likert scale responses (1 to 5) have been 

transcribed to the scale of -2 to +2, in order to provide a simple at a glance overview of ‘disagree’ (-) 

versus ‘agree’ (+) responses, or ‘less’ (-) versus ‘more’ (+) indications. ‘Neutral’ responses are 

indicated by ‘0’. ‘No opinion’ responses are left blank and hence will not contribute response 

calculations. 

Since there is a matter of 12 respondents, totalized scores are within the range of -24 / +24. The 

scores have been stipulated according Table 4-3 and is represented by the rating zones according 

Figure 4-14 in order to simplify reading the response graphs. 

Individual response 

12 

Analysis 

score response options Range 

2 agree a lot more 

� 

18≤ : ≤24 

1 Slightly agree more 6≤ : <18 

0 neutral 
as much 

as 
-6< : <6 

-1 slightly disagree less -18< : ≤-6 

-2 disagree a lot less -24≤ : ≤-18 

Table 4-3: expert review response ratings 

 

0

6

12

18

24

- 6

- 12

- 18

- 24

agree / a lot more

slightly agree / more

neutral / as much as

slightly disagree / less

disagree / a lot less

 

Figure 4-14: expert review response rating zones 

4.3.4.2.1 CCPM and Change 

Figure 4-15 and Figure 4-16 present the expert review responses concerning CCPM and Change. At a 

glance the responses appear relatively unambiguously confirming the statements given, expressing 

typically mid-range positive scores. Generally spoken implementations appear to go reasonably well 

(score of +11), after initially receiving certain skepticism of staff (score of +17) there appears a 
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reasonable level of staff opinion relevancy (score of +12). Training staff to the method of CCPM goes 

reasonably well (score of +12) and staff quite well know the principles of CCPM (score of +13). Almost 

all respondents (10 out of 12) acknowledge that, to a certain extent, CCPM includes a total different 

mindset of project thinking (score of +16) and (9 out of 12) respondents recognize that staff easily falls 

back to old patterns (score of +17). The respondents appear quite ambiguous about how easy 

transition to CCPM is done (scores -7, +9 respectively). Whether CCPM leads to different tasks 

remains vague, expressing ambiguous scores (-5, +10 respectively). 

Som van 6.CCPM 

and change -

Introduction and 

implementation of 

CCPM went well.

Som van 6.CCPM 

and change -

Initially staff 

appeared quite 

sceptic about the 

methods of CCPM.

Som van 6.CCPM 

and change - Staff 

opinions were 

found relevant.

Som van 6.CCPM 

and change - Staff 

well know the 

principles of CCPM.

Som van 6.CCPM 

and change - Staff 

has been well 

trained with CCPM 

methods.

Som van 6.CCPM 

and change - Due 

to CCPM staff did 

get different tasks.

Som van 6.CCPM 

and change - CCPM 

includes a total 

different mind set 

of project thinking.

Som van 6.CCPM 

and change 

- Transition to 

CCPM is easily 

done.

Som van 6.CCPM 

and change - Staff 

easily falls back to 

old patterns.

Project Worker 2 1 0 1 2 2 1 -1 2

Project Manager 4 4 2 3 1 1 4 2 4

Line Manager 3 4 4 3 3 3 4 0 4

Consultant 2 8 6 6 6 -1 7 1 7

-24

-18

-12

-6

0

6

12

18

24

S
co

re

CCPM and Change (expert review responses)

 
Figure 4-15: expert review profile scores CCPM and Change 
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Som van 6.CCPM 

and change -

Introduction and 

implementation 

of CCPM went 

well.

Som van 6.CCPM 

and change -

Initially staff 

appeared quite 

sceptic about the 

methods of 

CCPM.

Som van 6.CCPM 

and change -

Staff opinions 

were found 

relevant.

Som van 6.CCPM 

and change -

Staff well know 

the principles of 

CCPM.

Som van 6.CCPM 

and change -

Staff has been 

well trained with 

CCPM methods.

Som van 6.CCPM 

and change 

- Due to CCPM 

staff did get 

different tasks.

Som van 6.CCPM 

and change 

- CCPM includes 

a total different 

mind set of 

project thinking.

Som van 6.CCPM 

and change 

- Transition to 

CCPM is easily 

done.

Som van 6.CCPM 

and change 

- Staff easily falls 

back to old 

patterns.

Project Worker - 2677160000 2 1 0 1 2 2 1 -1 2

Project Manager - 2683339772 2 2 2 2 1 0 2 0 2

Project Manager - 2674228607 2 2 0 1 0 1 2 2 2

Line Manager - 2687377059 2 2 2 2 2 1 2 1 2

Line Manager - 2683307021 1 2 2 1 1 2 2 -1 2

Consultant - 2684220285 1 2 2 0 0 -1 0 2 0

Consultant - 2672280220 1 1 0 1 1 0 1 2 0

Consultant - 2672236008 1 1 2 2 2 -2 2 -1 0

Consultant - 2670992457 0 1 -1 2 2 1 -1 -1 2

Consultant - 2670653466 2 -1 2 2 2 2 2 2 1

Consultant - 2670562001 -2 2 0 -2 -2 -2 1 -1 2

Consultant - 2670550904 -1 2 1 1 1 1 2 -2 2

-24

-18

-12

-6

0

6

12

18

24
S

co
re

CCPM and Change (expert review responses)

 
Figure 4-16: expert review individual scores CCPM and Change 

Summarized: organizations appear implementing CCPM reasonably well, although responses indicate 

that sustainment, of the different mindset of CCPM, is not obvious. 

4.3.4.2.2 CCPM and Perception of Work 

Figure 4-17, Figure 4-18, Figure 4-19 and Figure 4-20 show the pivot graphs and pivot tables of 

respondents’ observance of perception of work in CCPM environments. The first two graphs, indicated 

(1), concern to what extent the respondents agree statements given. The latter two graphs, indicated 

(2), concern to what extent CCPM does affected perceptions of work. 

The graphs express some level of ambiguity, although generally show tendency to either positive or 

negative scores. Most ambiguity concerns the response to the expectation whether CCPM will 

increase popularity after five years (score range from -8 to +8). Hence sustainment of CCPM does not 

appear obvious, even though the advantages of CCPM appear reasonably well recognized (score of 

+15). Ambiguity also rises for the statements whether CCPM is perceived a simple way of working 

(score range of -7 to +4) and whether CCPM is perceived a counter intuitive way of working (score 

range of -7 to +4). The latter seems a bit illogical since the statements concerning typical natural 

behaviors, which CCPM is battling, are confirmed or slightly confirmed: one wants to start up projects 

ASAP (score of +11), one rather focuses due dates (score of +19) and one prefers multitasking (score 

of +12).  

The principle of a project buffer appears appreciated (total score of +12), although the mechanism of 

achieving a project buffer, the reduction of task times, appears less appreciated (total score of -9), 

where line managers appear more positive about this mechanism (score of +4 versus -13). 
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Som van 7.CCPM 

and perception 

of Work - CCPM 

is perceived a 

simple way of 

working.

Som van 7.CCPM 

and perception 

of Work - CCPM 

is perceived a 

counter intuitive 

way of working.

Som van 7.CCPM 

and perception 

of Work - The 

advantages of 

working 

according CCPM 

are being 

recognized.

Som van 7.CCPM 

and perception 

of Work - One 

wants to start up 

a project as soon 

as possible.

Som van 7.CCPM 

and perception 

of Work - One 

rather focuses 

on achieving due 

dates than 

shortening lead 

times.

Som van 7.CCPM 

and perception 

of Work - One 

prefers to do 

more tasks at a 

time.

Som van 7.CCPM 

and perception 

of Work 

- Shortening of 

task times is 

found nice.

Som van 7.CCPM 

and perception 

of Work - A 

project buffer is 

found nice.

Som van 7.CCPM 

and perception 

of Work - I 

expect that after 

5 years CCPM 

will have 

increased 

popularity.

Som van 7.CCPM 

and perception 

of Work - CCPM 

particularly 

seems to suit 

bleu / structure 

oriented 

organizations.

Som van 7.CCPM 

and perception 

of Work - CCPM 

particularly 

seems to suits 

red / empathetic 

organizations.

Project Worker 0 -1 1 2 2 2 -2 -1 -2 2 -1

Project Manager 0 1 2 3 3 3 -2 0 0 1 -1

Line Manager -2 2 2 2 3 3 4 2 -1 2 -2

Consultant -1 -5 10 4 11 4 -9 11 3 9 -4

-24

-18

-12

-6

0

6

12

18

24
S

co
re

CCPM and Perception of Work (expert review responses)

 
Figure 4-17: expert review profile scores CCPM and Perception of Work (1) 

 

Som van 

7.CCPM and 

perception of 

Work - CCPM is 

perceived a 

simple way of 

working.

Som van 

7.CCPM and 

perception of 

Work - CCPM is 

perceived a 

counter 

intuitive way of 

working.

Som van 

7.CCPM and 

perception of 

Work - The 

advantages of 

working 

according 

CCPM are being 

recognized.

Som van 

7.CCPM and 

perception of 

Work - One 

wants to start 

up a project as 

soon as 

possible.

Som van 

7.CCPM and 

perception of 

Work - One 

rather focuses 

on achieving 

due dates than 

shortening lead 

times.

Som van 

7.CCPM and 

perception of 

Work - One 

prefers to do 

more tasks at a 

time.

Som van 

7.CCPM and 

perception of 

Work 

- Shortening of 

task times is 

found nice.

Som van 

7.CCPM and 

perception of 

Work - A 

project buffer is 

found nice.

Som van 

7.CCPM and 

perception of 

Work - I expect 

that after 5 

years CCPM will 

have increased 

popularity.

Som van 

7.CCPM and 

perception of 

Work - CCPM 

particularly 

seems to suit 

bleu / structure 

oriented 

organizations.

Som van 

7.CCPM and 

perception of 

Work - CCPM 

particularly 

seems to suits 

red / 

empathetic 

organizations.

Project Worker - 2677160000 0 -1 1 2 2 2 -2 -1 -2 2 -1

Project Manager - 2683339772 0 0 1 1 1 1 0 0 -1 1 -1

Project Manager - 2674228607 0 1 1 2 2 2 -2 0 1 0 0

Line Manager - 2687377059 0 1 1 2 2 2 2 2 1 2 -2

Line Manager - 2683307021 -2 1 1 0 1 1 2 0 -2 0 0

Consultant - 2684220285 2 -2 2 2 2 -1 0 2 0 2 0

Consultant - 2672280220 -2 0 2 2 0 -1 -2 2 1 1 0

Consultant - 2672236008 -1 -1 1 -1 2 1 -1 1 2

Consultant - 2670992457 -1 1 1 2 2 2 -2 1 -1 1 -1

Consultant - 2670653466 2 -2 2 -2 1 1 0 2 2 2 1

Consultant - 2670562001 -1 -1 1 2 2 2 -2 2 1 2 -2

Consultant - 2670550904 0 0 1 -1 2 0 -2 1 -2 1 -2

-24

-18

-12

-6

0

6

12

18

24

S
co

re

CCPM and Perception of Work (expert review responses)

 
Figure 4-18: expert review individual scores CCPM and Perception of Work (1) 

It is interesting to notice that, according to the respondents’ opinions, CCPM seems to suit better to 

the blue, structure oriented organizations (score of +14), rather than the red, empathetic organizations 

(score of -8). 
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Som van 8.CCPM and 

perception of Work -

Because of CCPM one 

perceives … rest with 

work.

Som van 8.CCPM and 

perception of Work -

Because of CCPM one 

perceives … stress with 

work.

Som van 8.CCPM and 

perception of Work -

Because of CCPM one 

must change tasks … 

often.

Som van 8.CCPM and 

perception of Work -

Because of CCPM one 

gets addressed on task 

progress … often.

Som van 8.CCPM and 

perception of Work -

Because of CCPM one 

has … freedom in 

selecting which task to 

execute.

Som van 8.CCPM and 

perception of Work 

- Because of CCPM 

there is … team 

orientation.

Som van 8.CCPM and 

perception of Work 

- Because of CCPM 

there is … task 

orientation.

Som van 8.CCPM and 

perception of Work 

- One prefers working 

according CCPM … than 

the traditional way of 

working.

Project Worker 1 -1 -1 1 -1 1 1 0

Project Manager 2 -2 1 3 -3 0 3 -1

Line Manager 2 -2 -1 4 -1 2 2 2

Consultant 10 -6 -9 5 -9 2 8 1

-24

-18

-12

-6

0

6

12

18

24
S

co
re

CCPM and Perception of Work (expert review responses)

 
Figure 4-19: expert review profile scores CCPM and Perception of Work (2) 

Som van 8.CCPM and 

perception of Work -

Because of CCPM one 

perceives … rest with 

work.

Som van 8.CCPM and 

perception of Work -

Because of CCPM one 

perceives … stress 

with work.

Som van 8.CCPM and 

perception of Work -

Because of CCPM one 

must change tasks … 

often.

Som van 8.CCPM and 

perception of Work -

Because of CCPM one 

gets addressed on 

task progress … often.

Som van 8.CCPM and 

perception of Work -

Because of CCPM one 

has … freedom in 

selecting which task 

to execute.

Som van 8.CCPM and 

perception of Work 

- Because of CCPM 

there is … team 

orientation.

Som van 8.CCPM and 

perception of Work 

- Because of CCPM 

there is … task 

orientation.

Som van 8.CCPM and 

perception of Work 

- One prefers working 

according CCPM … 

than the traditional 

way of working.

Project Worker - 2677160000 1 -1 -1 1 -1 1 1 0

Project Manager - 2683339772 1 -1 -1 1 -1 1 1 -1

Project Manager - 2674228607 1 -1 2 2 -2 -1 2 0

Line Manager - 2687377059 1 -1 -1 2 -2 0 2 1

Line Manager - 2683307021 1 -1 0 2 1 2 0 1

Consultant - 2684220285 1 -1 -1 -1 0 1 1 0

Consultant - 2672280220 1 -1 -1 1 -2 0 1 0

Consultant - 2672236008 2 0 -2 1 -1 1 1 1

Consultant - 2670992457 2 -1 -1 2 -2 -1 2 -1

Consultant - 2670653466 2 -1 -1 0 -1 1 1 1

Consultant - 2670562001 1 -1 -2 1 -1 0 1

Consultant - 2670550904 1 -1 -1 1 -2 0 1 0

-24

-18

-12

-6

0

6

12

18

24

S
co

re

CCPM and Perception of Work (expert review responses)

 
Figure 4-20: expert review individual scores CCPM and Perception of Work (2) 
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The latter graphs, indicated (2), express change of perception. These graphs express that the 

respondents observe more rest (score of +15) and less stress (score of -11) with work in a CCPM 

environment. Task orientation appears to increase (score of +14). Workers experience less task 

freedom (score of -14), get addressed on task progress more often (score of +13) and must change 

tasks less often (score of -11). Team orientation does not show significant change (total score of +5), 

neither do the graphs express preference for the CCPM way of working (total score of +2). 

Summarized; although the advantages of CCPM are being recognized, sustainment of CCPM is not 

obvious. Typical natural behaviors, opposing the nature of CCPM, remain recognized. A project buffer 

is appreciated and CCPM likely fits better to structure oriented organizations rather than empathetic 

organizations. CCPM leads to more task orientation and (hence) to less freedom of selecting which 

task to execute. Although CCPM provides more rest and less stress with work, there doesn’t seem to 

be any preference for the CCPM way of working. 

4.3.4.2.3 The CCPM Process 

The pivot graphs and pivot tables of Figure 4-21, Figure 4-22, Figure 4-23 and Figure 4-24 express 

respondents’ observances involving the working process in CCPM environments. The first two graphs, 

indicated (1), concern to what extent the respondents agree statements given. The latter two graphs, 

indicated (2), concern to what extent CCPM does affect the working processes. 

It is confirmed CCPM determines priorities (score of +18). Under some ambiguity (a total score of +8 

as a result of +14 and -6) it is slightly confirmed CCPM determines what actions must be undertaken. 

The respondents slightly agree CCPM requires a very solid schedule (score of +11), requires 

obedience (score of +7) and requires team work (score of +10). Under some ambiguity it is slightly 

disagreed that CCPM results to increasing control by line managers (a total score of -8 as a result of -

12 and +4). Respondents appear quite ambiguous about whether CCPM leads to increasing control by 

project managers. There appeared two neutral responses, five positive responses and five negative 

responses (total score of -1 as a result of -8 and +7). In general CCPM tools are slightly sufficient 

(score of +11) and slightly user friendly (score of +7). 
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Som van 9.The 

CCPM process -

The CCPM system 

determines the 

priorities.

Som van 9.The 

CCPM process -

The CCPM system 

determines what 

action(s) must be 

undertaken.

Som van 9.The 

CCPM process -

CCPM requires a 

very solid 

schedule.

Som van 9.The 

CCPM process -

CCPM requires 

obedience.

Som van 9.The 

CCPM process -

CCPM requires 

team work.

Som van 9.The 

CCPM process 

- CCPM results to 

increasing control 

by line managers.

Som van 9.The 

CCPM process 

- CCPM results to 

increasing control 

by project 

managers.

Som van 9.The 

CCPM process 

- CCPM tools are 

user friendly.

Som van 9.The 

CCPM process 

- CCPM tools are 

sufficient.

Project Worker 2 2 1 1 1 1 1 1 2

Project Manager 0 0 3 2 2 0 0 3 3

Line Manager 3 0 4 1 1 -2 0 1 1

Consultant 13 6 3 3 6 -7 -2 2 5
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-12
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12
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24
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re

CCPM Process (expert review responses)

 
Figure 4-21: expert review profile scores CCPM Process (1) 

 

Som van 9.The 

CCPM process -

The CCPM 

system 

determines the 

priorities.

Som van 9.The 

CCPM process -

The CCPM 

system 

determines what 

action(s) must be 

undertaken.

Som van 9.The 

CCPM process -

CCPM requires a 

very solid 

schedule.

Som van 9.The 

CCPM process -

CCPM requires 

obedience.

Som van 9.The 

CCPM process -

CCPM requires 

team work.

Som van 9.The 

CCPM process 

- CCPM results to 

increasing 

control by line 

managers.

Som van 9.The 

CCPM process 

- CCPM results to 

increasing 

control by 

project 

managers.

Som van 9.The 

CCPM process 

- CCPM tools are 

user friendly.

Som van 9.The 

CCPM process 

- CCPM tools are 

sufficient.

Project Worker - 2677160000 2 2 1 1 1 1 1 1 2

Project Manager - 2683339772 2 2 2 2 2 2 2 1 1

Project Manager - 2674228607 -2 -2 1 0 0 -2 -2 2 2

Line Manager - 2687377059 2 -2 2 2 -1 -1 -1 1 1

Line Manager - 2683307021 1 2 2 -1 2 -1 1 0 0

Consultant - 2684220285 1 0 -2 -2 2 -2 -2 2 2

Consultant - 2672280220 2 1 1 0 -1 -1 1 -2 -1

Consultant - 2672236008 2 1 -1 1 2 1 2 1 1

Consultant - 2670992457 2 -2 0 -1 0 -2 0 -1 0

Consultant - 2670653466 2 2 1 1 1 -1 -1 1 1

Consultant - 2670562001 2 2 2 2 1 -2 -2 1 2

Consultant - 2670550904 2 2 2 2 1 0 0 0 0

-24

-18

-12

-6

0

6

12

18

24

S
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re

CCPM Process (expert review responses)

 
Figure 4-22: expert review individual scores CCPM Process (1) 
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Som van 10.The 

CCPM process -

Because of 

CCPM priorities 

are set … 

unambiguously.

Som van 10.The 

CCPM process -

Because of 

CCPM project 

progress is … 

transparent.

Som van 10.The 

CCPM process -

Because of 

CCPM one 

controls … on 

process speed.

Som van 10.The 

CCPM process -

Because of 

CCPM one 

controls … on 

project lead 

time.

Som van 10.The 

CCPM process -

Because of 

CCPM one 

controls … on 

project budget.

Som van 10.The 

CCPM process 

- Because of 

CCPM one 

controls … on 

project due 

dates.

Som van 10.The 

CCPM process 

- Because of 

CCPM one 

controls … on 

task due dates.

Som van 10.The 

CCPM process 

- Because of 

CCPM one gains 

… insight about 

critical 

resources.

Som van 10.The 

CCPM process 

- Because of 

CCPM one gains 

… overview 

about the 

progress of 

project tasks.

Som van 10.The 

CCPM process -

Because of 

CCPM one gains 

… insight about 

which actions 

to take.

Som van 10.The 

CCPM process -

Because of 

CCPM there is 

… a matter of 

unambiguous 

communication

.

Som van 10.The 

CCPM process -

Because of 

CCPM one is … 

conscious 

about the 

consequences 

of project 

decisions.

Project Worker 2 1 1 1 -1 1 1 2 1 1 1 1

Project Manager 2 3 2 2 -2 3 1 4 3 2 2 2

Line Manager 4 4 3 -2 -1 1 -1 4 3 3 1 -1

Consultant 13 12 8 9 -2 13 -8 8 11 11 9 11
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Figure 4-23: expert review profile scores CCPM Process (2) 

Som van 

10.The CCPM 

process -

Because of 

CCPM 

priorities are 

set … 

unambiguousl

y.

Som van 

10.The CCPM 

process -

Because of 

CCPM project 

progress is … 

transparent.

Som van 

10.The CCPM 

process -

Because of 

CCPM one 

controls … on 

process speed.

Som van 

10.The CCPM 

process -

Because of 

CCPM one 

controls … on 

project lead 

time.

Som van 

10.The CCPM 

process -

Because of 

CCPM one 

controls … on 

project 

budget.

Som van 

10.The CCPM 

process 

- Because of 

CCPM one 

controls … on 

project due 

dates.

Som van 

10.The CCPM 

process 

- Because of 

CCPM one 

controls … on 

task due 

dates.

Som van 

10.The CCPM 

process 

- Because of 

CCPM one 

gains … insight 

about critical 

resources.

Som van 

10.The CCPM 

process 

- Because of 

CCPM one 

gains … 

overview 

about the 

progress of 

project tasks.

Som van 

10.The CCPM 

process -

Because of 

CCPM one 

gains … insight 

about which 

actions to 

take.

Som van 

10.The CCPM 

process -

Because of 

CCPM there is 

… a matter of 

unambiguous 

communicatio

n.

Som van 

10.The CCPM 

process -

Because of 

CCPM one is … 

conscious 

about the 

consequences 

of project 

decisions.

Project Worker - 2677160000 2 1 1 1 -1 1 1 2 1 1 1 1

Project Manager - 2683339772 1 1 1 1 0 1 1 2 2 2 2 2

Project Manager - 2674228607 1 2 1 1 -2 2 0 2 1 0 0 0

Line Manager - 2687377059 2 2 2 0 2 -2 2 2 1 1 0

Line Manager - 2683307021 2 2 1 -2 -1 -1 1 2 1 2 0 -1

Consultant - 2684220285 2 2 2 2 2 -2 2 2 1 2 2

Consultant - 2672280220 2 2 0 2 0 2 -1 0 2 2 1 1

Consultant - 2672236008 1 2 1 1 -1 1 -2 1 1 2 1 1

Consultant - 2670992457 2 2 2 2 -1 2 -2 1 2 1 1 2

Consultant - 2670653466 2 2 0 -1 -1 2 -1 2 2 2 1 2

Consultant - 2670562001 2 1 2 2 2 2 2 1 2 2 2

Consultant - 2670550904 2 1 1 1 1 2 -2 0 1 1 1 1
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CCPM Process (expert review responses)

 
 
Figure 4-24: expert review individual scores CCPM Process (2) 
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The latter two graphs, indicated (2), express CCPM causes a high level of change to the process. The 

responses indicate that there is much more a matter of unambiguous priority setting (score of +21), 

much more transparency (score of +20), much more project due date control (score of +18), much 

more insight about critical resources (score of +18) and much more overview about task progression 

(score of +18). There appears also a relatively high score on insight about which actions to take (score 

of +17). Respondents show a high level of corresponding opinions, since on all of these topics the 

responses tend to positive. 

Furthermore CCPM leads to more unambiguous communication (score of +13) and more 

consciousness about the consequences of project decisions (score of +14). Due to CCPM there is 

more control on project speed (score of +14) and more control on project lead time (score of +10). 

Due to CCPM controls seem to move away from budget control (score of -6) and task due date control 

(score of -7). Although for the latter a certain level of ambiguity applies, since the total score is the 

result of scores of -12 and + 5. 

Summarized; CCPM leads to a change of working processes. It increases overview and transparency 

of both progress and resource capacity, it prioritizes and it leads to a shift from both budget control 

and task due date control to both project lead time control and control of process speed. 

4.3.4.2.4  CCPM Contribution 

Figure 4-25 and Figure 4-26 show the pivot graphs, including tables, of the responses involving the 

contribution of CCPM to the performances of an organization. 

There appears a high score of agreement to the contribution of CCPM. It is agreed CCPM is a good 

method of controlling projects (score of +22), it appears a good method of controlling bottle necks in a 

multi project organization (score of +20) and it has been confirmed CCPM increases project 

throughput (score of +18). It has been slightly confirmed that CCPM shortens project lead time (score 

of +14) and, assumed hence, leads to timely project delivery (score of +16). Respondents slightly 

confirm that CCPM contributes to project cost reduction (score of +11) and increases the profitability of 

an organization (score of +16). 

Summarized; undoubtedly CCPM contributes to the performances of an organization. 
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Figure 4-25: expert review profile scores CCPM Contribution 
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Figure 4-26: expert review individual scores CCPM Contribution 
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4.3.4.3 Conclusion expert review 

The expert review responses confirm CCPM implementation includes a total different mindset of 

project thinking and it includes change. Although, in general, organizations appear implementing 

CCPM reasonably well, sustainment of the principle is not obvious, despite the fact that CCPM 

advantages appear reasonably well recognized. Respondents recognize that staff easily falls back to 

old patterns. There is ambiguity whether CCPM is perceived a simple way of working and whether 

CCPM is perceived a counter intuitive way of working.  

CCPM does change perceptions of work and does change working processes indeed. CCPM 

increases overview and transparency of project progress as well as resource capacity. CCPM takes 

care for prioritization and leads to a shift from both budget control and task due date control to project 

lead time control as well as process speed control. 

Typical natural behaviors, opposing the nature of CCPM, remain recognized with organizations. 

CCPM leads to more task orientation and (hence) to less freedom of selecting which task to execute. 

The project buffer principle is being appreciated, although the mechanism of achieving it, namely 

shortening of task lead times, is not. 

Although CCPM provides more rest and less stress with work, there doesn’t seem to be any 

preference for the CCPM way of working. CCPM is expected more engaging structured type of 

organizations (‘blue’), rather than empathetic type of organizations (‘red’). Contributions of CCPM 

appear well recognized with practitioners. 

4.3.5 Comparison of case study and expert review 

As indicated in § 1.4, Methodology and § 3.2, Justification for the paradigm and methodology, the 

expert review is set up in order to provide broader context to the real to life case study. Experts’ 

opinions may indicate whether case study findings appear more common in the field of CCPM 

employment.  

Table 4-5 (p.79) concerns the overall results of both case study and expert review. The mean scores 

refer to the response ratings as given in Table 4-4: response ratings. The σ columns represent he 

standard deviations. The standard deviation may be considered a level of univocality. Low standard 

deviations indicate univocality, high standard deviations indicate ambiguity. The sample rates are quite 

low (8 and 12 responses respectively), hence each deviation contributes to quite a substantial level of 

standard deviation. In this case the researcher considers a standard deviation below 0,8 substantially 

univocal and a standard deviation beyond 1,2 substantially ambiguous, although arbitrary.  

Individual response 

score response options 

2 agree a lot more 

1 Slightly agree more 

0 neutral 
as much 

as 

-1 slightly disagree less 

-2 disagree a lot less 

Table 4-4: response ratings 
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The last column of Table 4-5 concerns a comparison of the case study results with the results of the 

expert review. The column indicates whether the case study findings are affirmed by the expert review 

findings.  

Figure 4-27 explains how judgment of correspondence is done. When both the results of case study 

and expert review score in the same rating zone, the expert review results are considered affirmative 

(1) to the case study results. When the results score either adjacent positive or adjacent negative, it is 

considered slightly affirmative (2). When one of the results scores positively and the other one scores 

negatively, and both results do not score in the neutral zone, the results appear contradictorily (3). 

Opinions then are opposing. When a result scores in the neutral zone, while the other result does not, 

than it is considered ambiguously (4). In that case the scores neither affirm nor contradict. 

0

0,5

1

1,5

2

- 0,5

- 1

- 1,5

- 2

agree / a lot more

slightly agree / more

neutral / as much as

slightly disagree / less

disagree / a lot less

affirmative (1)

slightly affirmative (2)

Contradictorily (3)

ambiguously (4)

 

Figure 4-27: correspondence levels 

 

Table 4-5 reveals that most of the scores appear affirmative (on 27 questions, 50%) or slightly 

affirmative (on 11 questions, 20%). Hence the majority of the case study results (70%), to some extent 

appear being confirmed by the observations of the group of experts. Only a few results appear really 

contradictorily (on 3 questions, 6%). For a relatively small group of results comparison is not clear (on 

13 questions, 24%) and hence appearing ambiguously. 
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  CS ER  CS vs. ER 

 Item Mean σ Mean σ  Correspondence 

C
C

P
M

 a
n
d
 C

h
a
n
g
e
 

Introduction and implementation of CCPM went well. 1,71 0,45 0,92 1,26 
 

slightly 
affirmative 

Initially staff appeared quite skeptic about the methods of CCPM. 1,25 0,83 1,42 0,86  affirmative 

Staff opinions were found relevant. 1,00 0,87 1,00 1,08  affirmative 

Staff well knows the principles of CCPM. 1,00 0,71 1,08 1,11  affirmative 

Staff has been well trained with CCPM methods. 1,00 0,76 1,00 1,15  affirmative 

Due to CCPM staff did get different tasks. 0,13 0,60 0,42 1,38  affirmative 

CCPM includes a total different mind set of project thinking. 1,50 0,71 1,33 0,94 
 

slightly 
affirmative 

Transition to CCPM is easily done. 0,13 1,54 0,17 1,46  affirmative 

Staff easily falls back to old patterns. -0,13 1,27 1,42 0,86  ambiguously 

C
C

P
M

 a
n
d
 P

e
rc

e
p
ti
o
n
 o

f 
W

o
rk

 

I perceive CCPM a simple way of working. 1,00 0,71 -0,25 1,23  ambiguously 

I perceive CCPM a counter intuitive way of working. -0,75 0,83 -0,25 1,09  ambiguously 

I recognize the advantages of working according CCPM. 1,88 0,33 1,25 0,43 
 

slightly 
affirmative 

As soon as we score a project I want to start it up as soon as 
possible. 

-0,88 0,93 0,92 1,44 
 

contradictorily 

I rather focus on achieving due dates than shortening lead times. -0,13 1,54 1,58 0,64  ambiguously 

I prefer to do more tasks at a time. -0,88 0,60 1,00 1,08  contradictorily 

Shortening task times is nice. 0,75 0,97 -0,75 1,48  contradictorily 

A project buffer is nice. 1,63 0,70 1,00 1,00 
 

slightly 
affirmative 

I expect that after 5 years we will still be working according CCPM. 1,50 0,87 0,00 1,47  ambiguously 

CCPM particularly seems to suit bleu / structure oriented 
organizations. 

    1,27 0,75 
 

  

CCPM particularly seems to suits red / empathetic organizations.     -0,73 0,96    

Because of CCPM I perceive … rest with my work. 1,00 0,82 1,25 0,43  affirmative 

Because of CCPM I perceive … stress with my work. -1,00 0,82 -0,92 0,28  affirmative 

Because of CCPM I must change tasks … often. -0,83 0,69 -0,83 0,99  affirmative 

Because of CCPM I get addressed on task progress … often. 1,17 0,90 1,08 0,86  affirmative 

Because of CCPM I have … freedom in selecting which task to 
execute. 

-0,67 0,75 -1,17 0,90 
 

affirmative 

Because of CCPM there is … team orientation. 0,67 0,47 0,42 0,86  ambiguously 

Because of CCPM there is … task orientation. 1,00 0,58 1,17 0,55  affirmative 

I prefer working according CCPM … than the traditional way of 
working. 

1,33 0,47 0,18 0,72 
 

ambiguously 

T
h
e
 C

C
P

M
 P

ro
c
e
ss

 

The CCPM system determines the priorities. 1,38 0,70 1,50 1,12 
 

slightly 
affirmative 

The CCPM determines what action(s) must be undertaken. 0,38 0,99 0,67 1,65  ambiguously 

CCPM requires a very solid schedule. 1,38 0,70 0,92 1,26  affirmative 

CCPM requires obedience. 1,25 0,66 0,58 1,32  affirmative 

CCPM requires team work. 1,00 0,71 0,83 1,07  affirmative 

The senior management is in charge of progress meetings. -1,25 0,66 -0,67 1,31  affirmative 

The project manager is in charge of progress meetings. 0,88 0,93 -0,08 1,44  ambiguously 

The CCPM tool (concerto) is user friendly. -0,29 0,70 0,58 1,11  ambiguously 

The CCPM tool (concerto) is sufficient. 1,00 0,76 0,92 0,95  affirmative 

Because of CCPM priorities are set … unambiguously. 1,29 0,70 1,75 0,43 
 

slightly 
affirmative 

Because of CCPM project progress is … transparent. 1,29 0,70 1,67 0,47 
 

slightly 
affirmative 
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Because of CCPM we control … on process speed. 0,43 0,73 1,17 0,69  ambiguously 

Because of CCPM we control … on project lead time. 1,29 0,45 0,83 1,21  affirmative 

Because of CCPM we control … on project budget. -0,86 0,35 -0,67 0,82  affirmative 

Because of CCPM we control … on project due dates. 0,71 0,70 1,50 0,87 
 

slightly 
affirmative 

Because of CCPM we control … on task due dates. 0,29 1,03 -0,58 1,44  ambiguously 

Because of CCPM we gain … insight about critical resources. 0,43 0,49 1,50 0,76  ambiguously 

Because of CCPM we gain … overview about the progress of 
project tasks. 

1,57 0,49 1,50 0,50 
 

affirmative 

Because of CCPM we gain … insight about which actions to take. 1,00 0,53 1,42 0,64  affirmative 

Because of CCPM there is … a matter of unambiguous 
communication. 

1,14 0,64 1,08 0,64 
 

affirmative 

Because of CCPM we are … conscious about the consequences 
of project decisions. 

1,00 0,76 1,08 0,95 
 

affirmative 

C
o
n
tr

ib
u
ti
o
n
 o

f 
C

C
P

M
 

CCPM appears a good method of controlling projects. 1,25 0,83 1,83 0,37 
 

slightly 
affirmative 

CCPM appears a good method of managing bottle necks within a 
multi project environment. 

1,00 0,50 1,67 0,85 
 

slightly 
affirmative 

CCPM increases project throughput. 1,25 0,83 1,50 0,87 
 

slightly 
affirmative 

CCPM decreases project lead time. 0,88 0,78 1,17 0,99  affirmative 

CCPM leads to timely project delivery. 0,75 0,83 1,33 1,11  affirmative 

CCPM contributes to project cost reduction. 1,13 0,78 0,92 1,11  affirmative 

CCPM contributes to increased profitability of the company. 1,00 0,71 1,33 1,11  affirmative 

Table 4-5: overall results case study and expert review questionnaires 

The results of Table 4-5 express a large extent of confirmation on ‘change’ and on ‘contribution’. 

Practically all (15 out of 16) related questions to some extent appear affirming. It indicates a certain 

matter of generality. For ‘process’ there also appears a relatively high sense of generality, since 15 out 

of 20 questions (75%) to some extent appear affirmative. The other 5 results, out of 20, appear 

ambiguously. For ‘perception’ generality appears more doubtful, since 8 out of 17 questions (47%) 

appear affirmative to some extent. For 6 questions the results appear ambiguously and for three 

questions the results are contradictorily. Further analysis follows in the next paragraphs. 

Table 4-6 concerns filtered results for contradictorily findings. Remarkably the contradictorily findings 

concern ‘the heart’ of behaviors CCPM is combating, namely Parkinson’s Law, student syndrome, and 

multitasking. The case study organization appears remarkable exemplary following the rules of CCPM. 

Although, as mentioned in § 4.3.3.4 (Conclusion case study), the case study interviews indicated 

different impression. Nevertheless, the experts’ broader context indicates more difficulty in achieving 

transitions of behaviors. 

  
CASE 

STUDY 
ER  CS vs. ER 

 Item Mean σ Mean σ  Correspondence 

C
C

P
M

 a
n
d
 

P
e
rc

e
p
ti
o
n
 o

f 
W

o
rk

 

As soon as we score a project I want to start it up as soon as 
possible. 

-0,88 0,93 0,92 1,44 
 

contradictorily 

I prefer to do more tasks at a time. -0,88 0,60 1,00 1,08  contradictorily 

Shortening task times is nice. 0,75 0,97 -0,75 1,48  contradictorily 

Table 4-6: contradictorily findings 

Table 4-7 concerns filtered results for ambiguous findings. With these findings the expert review 

neither confirms nor opposes the case study results. For each involving question counts that either the 
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case study mean or the expert review mean scores neutral. Nevertheless it is worth examining the 

differences. Apparently most ambiguous findings concern both the perceptions of work and the 

processes. As mentioned in the previous paragraph, the case study organization has made quite an 

exemplary transition to CCPM. The transition is freshly; meaning was done recently, and hence could 

well explain exemplary responses. The latter is only an assumption; the researcher has done no 

research that provides proof for that statement. Nevertheless, the figures show that the organization 

prefers working according CCPM and appears convinced that after 5 years the organization will still be 

working according CCPM. For the broader field counts that the experts don’t seem to be convinced 

about sustainment, according their neutral scores on both mentioned questions.  

 

 CS ER  CS vs. ER 

 

Item Mean σ Mean σ  Correspondence 

C
C

P
M

 
a
n
d
 

C
h
a
n
g
e

 

Staff easily falls back to old patterns. -0,13 1,27 1,42 0,86 

 

ambiguously 

C
C

P
M

 a
n
d
 

P
e
rc

e
p
ti
o
n
 o

f 
W

o
rk

 

I perceive CCPM a simple way of working. 1,00 0,71 -0,25 1,23  ambiguously 

I perceive CCPM a counter intuitive way of working. -0,75 0,83 -0,25 1,09  ambiguously 

I rather focus on achieving due dates than shortening lead 
times. 

-0,13 1,54 1,58 0,64 
 

ambiguously 

I expect that after 5 years we will still be working according 
CCPM. 

1,50 0,87 0,00 1,47 
 

ambiguously 

Because of CCPM there is … team orientation. 0,67 0,47 0,42 0,86  ambiguously 

I prefer working according CCPM … than the traditional way 
of working. 

1,33 0,47 0,18 0,72 
 

ambiguously 

T
h
e
 C

C
P

M
 P

ro
c
e
ss

 The CCPM determines what action(s) must be undertaken. 0,38 0,99 0,67 1,65  ambiguously 

The project manager is in charge of progress meetings. 0,88 0,93 -0,08 1,44  ambiguously 

The CCPM tool (concerto) is user friendly. -0,29 0,70 0,58 1,11  ambiguously 

Because of CCPM we control … on process speed. 0,43 0,73 1,17 0,69  ambiguously 

Because of CCPM we control … on task due dates. 0,29 1,03 -0,58 1,44  ambiguously 

Because of CCPM we gain … insight about critical 
resources. 

0,43 0,49 1,50 0,76 
 

ambiguously 

Table 4-7: ambiguous findings 

Over all the case study findings appear reasonably well affirmed by the findings of the expert review. 

Affirmation on both ‘CCPM and change’ and ‘contribution of CCPM’ appears high. For ‘CCPM process’ 

counts affirmation is reasonably high. For ‘CCPM and perception of work’ affirmation is doubted. For 

the broader context of CCPM employment it appears transition of behaviors is less obvious. 

By the following section the research findings get related to each research question. 

4.4 Findings arranged to each research question 

In § 4.3 the findings are presented by each source of research (desk research, case study and expert 

review). In this section (§ 4.4) the findings get related to each research question. These findings build 

up to conclude on the main research question: 

“What causes project workers to resist working according to the principles of  

Critical Chain Project Management?” 

Final conclusions will be drawn in chapter 5, Conclusions and Implications. 
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4.4.1 Change due to CCPM 

This section relates to the research sub-question:  

“In what respect does CCPM lead to change?” 

The video case studies (§ 4.3.2) express that organizations go through a process of change when 

applying CCPM. All sources of the research (see Table 1-1: research overview, p. 18) confirm CCPM 

includes a different paradigm of project management. Introducing CCPM includes a change of culture 

and a change of leadership. The way of project thinking is really different. Thinking in terms of project 

speed and buffer usage appears something really different than traditional milestone due date 

thinking. It requires a different mindset, and also a redesign of processes. Complexity of scheduling 

rises and leads to a need for scheduling software.  

CCPM combats natural behaviors of procrastination, identified by Parkinson’s Law, student syndrome, 

and multitasking. Hence CCPM touches the traditional way of working, which explains why CCPM 

leads to a change of culture. 

Introduction of CCPM provides a mechanism of project prioritization and hence provides clarity for the 

organization on which task to work on. Since CCPM focuses on the (critical) chain of tasks within the 

project, it provides alignment and synchronization across the organization. Due to the buffer 

management principle, progress can’t be measured by functional departments anymore, but only by 

the (cross functional) project chain of tasks. 

For the case study organization counts that the decision to change led to CCPM. In fact it went the 

other way around. First there was an organizational reconstruction, from traditional matrix to customer 

oriented. After that, CCPM was used as a matter of mechanism to increase profitability. In fact the 

organization experienced a double transformation: from matrix to customer orientation, and from non-

methodology to CCPM. 

It is confirmed, CCPM does lead to change. It leads to change of the organization, it leads to change 

of the culture of the organization, and it changes the working processes of the organization. 

4.4.2 Transition to CCPM 

This section relates to the research sub-question:  

“How well do organizations change to CCPM?” 

At first it is important that both case study respondents and expert review respondents mainly 

acknowledge CCPM concerns a different paradigm indeed. The different principles that go together 

with CCPM are recognized. CCPM does include change indeed. 

Both the case study (§ 4.3.3.3.1) and the expert review (§ 4.3.4.2.1) indicate that CCPM 

implementations go reasonable well, although there appears some level of initial skepticism of staff. 

Although, at one of the video cases fear of staff was reported, suspecting CCPM a mechanism to cut 

workforces (§ 4.3.2.4, Case Ismeca Semiconductor). Generally, according the case study and the 

expert review, it is slightly agreed that staff opinions are found relevant and staff reasonably well know 

the principles of CCPM.  Staff gets reasonably well trained with the methods of CCPM. The video case 

presentations show same images. Implementing the CCPM system goes reasonably well.  
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Nevertheless, the video case studies express that, due to the change, sustainment of CCPM appears 

a concern. Various cases report the counter intuitive nature of CCPM and express that both project 

workers and management levels find it hard to disassociate from traditional principles (§ 4.3.2.1, Case 

Ciba Vision; § 4.3.2.2; Case Delta Airlines; § 4.3.2.3, Case Emcocables; § 4.3.2.4, Case Ismeca 

Semiconductor). Staff appears easily falling back to old patterns, which indicates individual passive 

resistance (see §2.7, Table 2-2: manifestations of resistance to organizational changes). 

The case study responses as well as the expert review responses show ambiguity, when it comes to 

topics that concern sustainment. Both the case study and the expert review show no consent on 

whether transition to CCPM is easily done. The case study shows no consent on whether staff easily 

falls back to old patterns. According the expert review it is slightly agreed that staff easily falls back to 

old patterns indeed. 

Another issue concerns applying CCPM with the organization can be experienced too limited in order 

to gain the full benefits, since the critical chain exceeds the organization. External parties, involved 

with the venture, may appear the constraint. In several cases this issue was identified (§ 4.3.2.2, Case 

Delta Airlines; § 4.3.2.3, Case Emcocables; § 4.3.2.4, Case Ismeca Semiconductor; § 4.3.3, Case 

Study). The organizations express a desire to engage their customers and/or suppliers with their 

processes of CCPM.  

A transition is considered successful when it sustains. Sustainment of CCPM appears a concern. 

None of the sources of research: video case presentations, case study, and expert review, could 

convince sustainment. Hence full sustained transition to CCPM is in doubt, although initial 

implementations appear to go reasonably well. 

4.4.3 CCPM and perception of work 

This section relates to the research sub-question:  

“How well does CCPM affect perception of work?” 

The video case presentations did not provide much of material on this subject. However, it was 

reported that CCPM is perceived not a simple way of working (§ 4.3.2.2, Case Delta Airlines), is 

perceived a counter intuitive way of working (§ 4.3.2.2, Case Delta Airlines), is found “great but not for 

us” (§ 4.3.2.4, Case Ismeca Semiconductor), or “people didn’t like to be told how they should operate” 

(§ 4.3.2.3, Case Emcocables), but also reported “we’ve got to keep this system” (§ 4.3.2.1, Case Ciba 

Vision). 

Findings of both case study (§ 4.3.3.3.2) and expert review (§ 4.3.4.2.2) express reasonably positive 

perceptions of work. Staff recognizes the advantages of working according CCPM. At some 

perceptions the findings of the case study and the expert review appear contrary. The case study 

organization appears reasonably well adapted to the situation of CCPM, since case study responses 

show ignoring ASAP starting a project, and ignoring multi tasking. These are typically objectives of 

CCPM. The results do not express much of deviation to the expected. The expert review does not 

confirm this kind of adaption generally. 
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Both case study questionnaire responses and expert review questionnaire responses show a 

tendency of hanging on to due date control. In the case study it concerns the project manager 

responses. These findings indicate (some) dissent from the CCPM paradigm and indicate threat to 

sustained CCPM. The expert review also indicates a dissent from shortening of task times. 

Both the case study questionnaire findings (§ 4.3.3.3.2) and expert review questionnaire findings (§ 

4.3.4.2.2) show that CCPM does affect the perception of work reasonably well indeed. It reduces 

multitasking and it provides more rest and less stress. CCPM apparently leads to a shift to task 

orientation, reducing freedom in selecting tasks, and increasingly addressing task progression. Project 

manager interview findings (§ 4.3.3.2.2) show that the latter is not always appreciated and may cause 

some resistance. 

The case study interviews (§ 4.3.3.2) detected certain items of discomfort. With respect to perception 

of work, CCPM was found a counter intuitive way of working. However, both case study questionnaire 

responses (§ 4.3.3.3) and expert review questionnaire responses (§ 4.3.4.2) could not confirm this 

perception.  

Respondents of the case study organization show positive responses to a preference of working 

according to CCPM rather than the traditional way. They perceive CCPM a simple way of working and 

they also expect CCPM will sustain with the organization. These findings do not express deviation to a 

desired situation of CCPM. However, none of these findings get confirmed by the expert review. 

The expert review indicates CCPM more likely suits ‘blue’, structured organizations rather than ‘red’, 

empathetic organizations. It indicates the type of organization does matter. 

4.4.4 CCPM processes 

This section relates to the research sub-question:  

“How well does CCPM affect processes of work?” 

The video case presentations (§ 4.3.2) all express major changes to the working processes. The firms 

have introduced the typical CCPM rules resulting in full kit management, aggressive task time 

reductions, buffer management, WIP reduction, and prioritizing. 

Both case study questionnaire findings (§ 4.3.3.3.3) and expert review questionnaire findings (§ 

4.3.4.2.3) show CCPM does noticeably change the working processes of an organization indeed. The 

expert review responses are confirming case study responses and appear even more convincing. 

Controls shifted from both budget control and task due date control to both project lead time control 

and control of process speed. Transparency increases and priorities get set more unambiguously. It 

leads to an increased matter of conscious decision making and increased unambiguous 

communication.  

To certain extent it is confirmed CCPM requires a very solid schedule. In order to identify the critical 

chain one must map predecessor and successor of each task. The project manager interviews show 

that they experience difficulty in fulfilling this requirement and they indicate they need help in doing so. 

It doesn’t seem comfortable and hence indicates certain latent resistance. It is also slightly confirmed 
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CCPM requires obedience in order to let the system do the work. According interview findings this 

appears not easy as well. It takes time before one really trusts the system, after initial skepticism. 

Summarized; CCPM processes get followed reasonably well. Organizations appear capable of 

applying CCPM principles, resulting into new processes. Project workers appear conscious of the 

effect CCPM has on the processes of work. 

4.4.5 Contribution of CCPM 

This section relates to the research sub-question:  

“How well does CCPM contribute an organization’s performances?” 

The video case presentations (§ 4.3.2) all express great benefits as a result of applying CCPM. The 

presentations express conviction of CCPM and are showing increase of throughput, reduction of lead 

times, and increased profitability of the organizations. 

The questionnaire responses of both the case study (§ 4.3.3.3.4) and the expert review (§ 4.3.4.2.4) 

show CCPM undoubtedly positively contributes the performances of an organization. CCPM is 

appreciated a good method of controlling projects and managing bottle necks in a multi project 

organization. Respondents confirm CCPM increases throughput, reduces project lead time, leads to 

timely project delivery, reduces project cost and hence increase profitability of an organization. 

Since CCPM contribution is positive, and is recognized by workers, it is considered unlikely being a 

source of resistance. 

4.5 Conclusion 

This section concludes on what we now know as a result of the analysis of data. 

All sources of the research, desk research, case study, and expert review, confirm CCPM includes a 

different paradigm of project management. Introduction of CCPM requires a different project mindset. 

CCPM leads to change of the organization. Working processes need redesign. CCPM leads to change 

of the culture of the organization. 

Generally, implementations of CCPM go reasonably well. Initial skepticism exists but does not appear 

detrimental. Nevertheless, sustainment of CCPM is not obvious. Responses show ambiguity on 

sustainment items and sustainment appears of concern with organizations. Full sustained transition to 

CCPM is in doubt. Staff finds it hard to disassociate from traditional principles and, to some extent, 

appear easily falling back to old patterns. It indicates individual passive resistance (see §2.7, Table 

2-2: manifestations of resistance to organizational changes). Another factor of sustainment concerns 

organizations identify a desire to engage external parties, customers and/or suppliers, with their 

processes of CCPM, since external activities appear critical constraints. 

CCPM does affect perception of work reasonably well indeed. CCPM provides more rest and less 

stress with work. Findings indicate CCPM reduces multitasking. By both video case presentations and 

case study interviews, CCPM is reported a counter intuitive way of working. However, these findings 

do not get confirmed by case study questionnaire response, neither by expert review responses. It 

may be concluded findings on the matter of counter intuitive way of working appear ambiguously.  
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The ‘counter intuitively’ conclusion counts for the ‘simple way of working’ findings as well. Video case 

studies report CCPM is not a simple way of working, but does not get confirmed by the case study and 

the expert review. The case study respondents even slightly agree CCPM is a simple way of working. 

Expert review responses appear neutral, although quite ambiguously. 

There is indication that, for successful employment of CCPM, the type of organization matters. Expert 

review responses indicate CCPM more likely suits ‘blue’, structured organizations rather than ‘red’, 

empathetic organizations. 

All sources of the research indicate CCPM noticeably changes the processes of work. These new 

processes generally get followed reasonably well. Controls shift from both task and due date control to 

both project lead time control and control of process speed. Prioritization processes take care for 

process alignment through conscious decision making, as a result of transparency. The system 

requires solid scheduling, conscious monitoring, and obedience in order to let the system perform. 

Contributions of CCPM appear clear and are well recognized by staff. CCPM appears a well 

appreciated methodology of project management and undoubtedly positively contributes the 

performances of an organization. Positive CCPM contributions of increasing throughput, lead time 

reduction, and project cost reduction, confirm increasing organizations’ profitability. 

Summarized, as a result of the analysis of data we now know that: 

� Data confirms CCPM includes a different paradigm of project management and requires a 

total different mindset of project thinking; 

� CCPM leads to change of the organization including the culture of the organization; 

� Initial skepticism does exist with the introduction of CCPM; 

� Apparently, initial implementations of CCPM go reasonably well; 

� Sustainment of CCPM is in doubt; 

� Staff finds it hard to disassociate from traditional principles and appear easily falling back to 

old patterns; 

� Since external parties appear constraints as well, organizations identify a desire to engage 

these parties in the processes of CCPM; 

� CCPM provides more rest and less stress with work and positively affects the perceptions of 

work; 

� Findings appear ambiguous whether CCPM includes a counter intuitive way of working 

indeed; 

� Findings appear ambiguous whether CCPM includes a simple way of working indeed; 

� CCPM changes the processes of work, and the new processes appear followed reasonably 

well; 

� Controls shift from both task and due date control to both project lead time control and 

process speed control; 

� Prioritization processes align decision making, as a result of transparency; 

� CCPM requires solid scheduling and system obedience; 

� CCPM appears well appreciated and positively contributing an organization’s performances; 
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� Staff recognizes CCPM leads to increased throughput, lead time reduction, project cost 

reduction, and increased corporate profitability. 

Chapter 5, Conclusions and Implications, concludes on all findings of the research and will provide 

answer to the research question.
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5 Conclusions and Implications 

This chapter concludes on the research and provides implications for the concept of CCPM and for the 

profession of project management.  

The chapter summarizes the problem and describes how findings were found and how these relate to 

literature. The chapter will lay the pieces together that provide an answer to the main research 

question:  

“What causes project workers to resist working according to  

the principles of Critical Chain Project Management?” 

By § 5.1, Introduction, this chapter reviews the background of the research and relates back to the 

research questions. The chapter describes the conclusions about each research question (§5.2) and 

builds up to conclude on the main research question (§5.3). The conclusion has its implications on 

both theory (§5.4) and policy and practices (§5.5). During the research more detailed limitations of the 

research approach have shown up, these are described in §5.6. Further research is recommended in 

§5.7. 

5.1 Introduction 

.Although many project management professionals consider CCPM a promising method, it still isn’t 

widely adopted. There isn’t a large track record available and the method quite often appears a topic 

of debate (Millhiser, Szmerekovsky, 2008 & 2012). It is not obvious CCPM will sustain with an 

organization and hence researching sustainment of CCPM is recommended (Repp, 2012). For a 

sustained new situation, achieving a successful CCPM project organization, it is assumed workers 

must feel comfortable with the system and must not fall back into old ‘natural’ behaviors. Presence of 

resistance concerns a detrimental factor to the implementation of CCPM (Repp, 2012). This research 

is about how CCPM affects the work and working perceptions within an organization. It indicates 

whether, if and how organizations deviate (resist) CCPM, and whether CCPM can be sustained, or 

whether it needs further development. This includes a different perspective from other studies 

available. Other studies either focus on the process of implementation or on the hard performances, 

rather than on sustainment and perceptions. The research findings are of significant value by 

contributing to deeper insight and awareness of perceptions that exist with CCPM environments and 

hence may contribute to further adoption of CCPM. 

The main research question is fed by a number of sub-questions. The thought behind these questions 

is to research the effects of CCPM to organizations and judging to what extent organizations appear 

capable of employing CCPM, and linking the effects to resistance. The sub-questions concern: 

� “In what respect does CCPM lead to change?” 

� “How well do organizations change to CCPM?” 

� “How well does CCPM affect perception of work?” 

� “How well does CCPM affect processes of work?” 

� “How well does CCPM contribute an organization’s performances?” 
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This chapter will provide answer to each question (§ 5.2) and will build up to answer the main research 

question (§ 5.3). The research is done through a variety of sources: desk research (literature and 

existing case presentations), a case study, and an expert review. The desk research provides theory 

and background about the practices of CCPM and related knowledge areas. The case study provides 

in depth insight in a true to life CCPM environment, and the expert review tests case study findings to 

the broader context of CCPM employment. Case study research is done through witnessing practice, 

interviews, and questionnaire. Expert review is done through questionnaire, after witnessing a debate 

of an experts gathering. 

The next section concludes on each research question. 

5.2 Conclusions about each research question 

This section is sub divided into sections dedicated to each research sub-question. Each section 

describes what we now know about each sub-question related topic, as a result of the research. 

Conclusions are based on the analysis according the various sources of research (Chapter 4, Analysis 

of data), combined with the knowledge gained by the literature review (Chapter 2). 

5.2.1 “In what respect does CCPM lead to change?” 

CCPM is originated by the Theory of Constraints, which concerns a mechanism of increasing 

operations throughput by managing process constraints (Goldratt, 1984). Later on TOC got applied to 

project management and was named CCPM (Goldratt, 1997). TOC mechanisms embracing increasing 

throughput, reducing WIP, and reducing inventory, were converted to project management 

mechanisms of managing project constraints. CCPM aims to diminish local, task oriented, implicit 

safety buffers and reorganizes them as a project buffer in favor of the project lead time (Newbold, 

1998). The critical chain, which concerns the longest chain of dependent activities that determine the 

lead time of the project, can be identified by a three step approach of creating the initial plan, load 

leveling, and then determining the critical chain (§2.3). 

CCPM is related to change, because CCPM introduces focus on project speed rather than focusing 

due date. This mechanism in many respects includes change, due to its shift of paradigm (§2.4.2); 

(Leach, 1999); (Steyn, 2000); (Lechler, et al, 2005). Compared to traditional approaches CCPM pays 

much more attention to uncertainty that goes together with task time estimation and CCPM much 

more anticipates resource constraints. Introducing CCPM will include a need to change the culture of 

the organization and hence organizations should be very carefully weighing the limitations of CCPM 

(§2.4.2); (Raz, Barnes, Dvir, 2004). 

Case presentations express CCPM requires change indeed (§4.3.2); (§4.4.1). Implementing CCPM 

requires a redesign of working processes and touches the habits of the organization. The case study 

confirms the latter (§4.3.3); (§4.3.3.4); (§4.4.1). CCPM noticeably changed the organizations’ 

processes (§4.3.3); (§4.4.4) and it changed the perceptions of work (§4.3.3); (§4.4.3). On its turn the 

expert review confirms to broader context that CCPM does include change indeed §(4.3.4.2.1); 

(§4.3.4.3). CCPM does change perceptions of work and does change working processes indeed 

(§4.4.1). 
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CCPM combats natural behaviors of procrastination, identified by Parkinson’s Law, student syndrome, 

and multitasking (Goldratt, 1997). Hence CCPM touches the traditional way of working, which explains 

why CCPM leads to a change of culture and affects leadership. 

5.2.2 “How well do organizations change to CCPM?” 

Apparently there is no literature available that shows evidence of long term sustained success of 

CCPM (§2.4.1); (Millhiser & Szmerekovsky, 2012). It is acknowledged setting up a CCPM schedule is 

not as simple and in a multi project environment it could get highly complex (§2.3); (Newbold, 1998). 

Raz, Barnes and Dvir (2004); (§2.4.2); suspect CCPM successes mainly exist in organizations that 

started CCPM in circumstances of weak or even nonexistent project management methodology. The 

case study organization is considered exemplary for the latter situation (§4.3.3). 

It appears the case study organization has quite well made a transition to CCPM. Implementation went 

quite well and the organization shows well appreciation and well understanding of the principles of 

CCPM (§4.3.3.3.1); (§4.3.3.4). The contribution of CCPM is well recognized and the organization 

expresses belief in the concept. After certain initial skepticism the organization has developed trust to 

the system. The expert review expresses affirmative findings (§4.3.4.2.1); (§4.3.4.3); (§4.3.5): initial 

implementations appear to go reasonably well, after initial skepticism. However, there are worries 

concerning long term sustainment. 

The research findings concerning sustained transition to CCPM appear quite ambiguously (§4.3.5); 

(§4.4.2). Sustainment of CCPM appears a matter of concern. Various cases report the counter 

intuitive nature of CCPM and express that both project workers and management levels find it hard to 

disassociate from traditional principles (§4.3.2); (§4.3.2.5). Case presentations report a tendency of 

keeping local buffers and local optima. Staff appears easily falling back to old patterns (§4.3.2); 

(§4.3.2.5), which indicates certain individual passive resistance and collective indifferent type 

resistance (§2.7, Table 2-2: manifestations of resistance to organizational changes). Both the case 

study and the expert review show no consent on whether transition to CCPM is easily done 

(§4.3.3.3.1); (§4.3.4.2.1); (§4.3.5). The case study shows no consent on whether staff easily falls back 

to old patterns (§4.3.3.3.1). According the expert review it is slightly agreed that staff easily falls back 

to old patterns indeed (§4.3.4.2.1). Millhiser & Szmerekovsky (2012) report concern of sustainment of 

CCPM, for instance when the CCPM champion moves to another position (§2.4.1). The case 

presentation of Delta Air actually presented the latter as one of the reasons why it appeared so difficult 

to sustain CCPM (§4.3.2.2).  

None of the sources of research: neither literature (§2.8), neither video case presentation (§4.3.2.5), 

neither case study (§4.3.3.4), nor expert review (§4.3.4.3), indicate sustainment of CCPM. It is justified 

to conclude full sustained transition to CCPM is in doubt, although initial implementations generally 

appear to go reasonably well. 

5.2.3 “How well does CCPM affect perception of work?” 

The literature review did not provide insight in how CCPM really affects project workers perceptions of 

their work. Some researchers indicate CCPM principles as counter-intuitive (§2.4.2) (Rand, 2000); 
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(Srinivasan, Best, Chandrasekaran, 2007), since other principles, like milestone thinking, due date 

control, start ASAP, have become so ingrained in project management culture. Nevertheless, these 

researches have not investigated CCPM perceptions of work. 

CCPM combats the nature of procrastination, mainly caused by behaviors of Parkinson’s Law 

(Parkinson, 1955), student syndrome, and multitasking (§2.3); (Goldratt, 1997). Literatures describe 

that a nature of procrastination does exist indeed, that it raises problems, and it even appears to be 

increasing (§2.5); (Ferrari et al, 1995); (Steel, 2007); (König, Kleinmann, 2004). Furthermore, 

multitasking appears a common practice (Carrier et al, 2009) and detrimental effects of the 

phenomenon appear proven (Mark, Gonzalez, Harris, 2005); (Crenshaw, 2008). 

According case presentations workers perceive CCPM not a simple way of working and perceive a 

counter intuitive way of working (§4.3.2); (§4.3.2.5). Even after years of CCPM employment, it appears 

hard to break these intuitions and one tends to fall back to old behaviors that are destructive to the 

CCPM process.  

Case study interview findings also express CCPM is perceived a counter intuitive way of working 

(§4.3.3.2), which slightly gets denied by the case study questionnaire responses (§4.3.3.3.2), at least 

do not get confirmed.  There appears ambiguity whether CCPM is perceived a simple way of working 

and whether CCPM is perceived a counter intuitive way of working (§4.4.3); (§4.5). 

Both the case study questionnaire findings (§4.3.3.3.2) and expert review questionnaire findings 

(§4.3.4.2.2) express that CCPM does affect the perception of work reasonably well (§4.4.3). CCPM 

reduces multitasking indeed and it provides more rest and less stress. The case study organization 

appears reasonably well adapted to the situation of CCPM, since case study responses express 

ignoring ASAP starting a project, and ignoring multi tasking (§4.3.3.3.2). These are typically objectives 

of CCPM (§2.3). The expert review does not confirm this kind of adaption generally (§4.3.4.2.2); 

(§4.3.5). Respondents of the case study organization show positive responses to a preference of 

working according to CCPM rather than the traditional way and also expect CCPM will sustain with the 

organization (§4.3.3.3.2). These findings express high acceptance and low resistance. However, none 

of these findings get confirmed by the expert review; hence do not represent the broader context 

(§4.3.4.2.2); (§4.3.5). 

Although the case study organization may be exemplary for how CCPM perceptions of work should 

result, for the broader context counts that desired behaviors are not fully complied. 

5.2.4 “How well does CCPM affect processes of work?” 

The purpose of CCPM is to increase profitability by increasing throughput, shortening lead times by 

reducing WIP, and reducing inventory (§2.3); (Goldratt, 1997). Newbold (1998) explains a variety of 

rules to achieve that situation and explains it affects the processes of work (§2.3). Project monitoring 

through the measurement of buffer consumption introduces a total different approach compared to 

traditional project management methodologies (§2.4.2). Nevertheless, scheduling techniques of 

CCPM, to a high degree, appear based on the typical traditional project management techniques 

PERT, CPM and Gannt chart (§2.6); (§2.8). These techniques get used in order to identify the critical 
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chain, since predecessor and successor of each task must be mapped (§2.3). Both case study and 

expert review confirm CCPM requires solid scheduling (§4.4.4), which appears difficult to do (§2.6); 

(§4.3.3.2.2). When projects are getting larger and more complex one tends to loose the total picture. 

Taxén (2007); (§2.6) identified the issue and promotes the use of alternative images, which better suit 

the project management paradigm shift towards the soft paradigm. 

Case presentations express implementing CCPM requires major redesign of working processes and 

present CCPM rules concern full kit management, aggressive task time reductions, buffer 

management, WIP reduction, and prioritizing (§4.3.2); (§4.3.2.5). Organizations identified a need to 

engage the whole project chain, from customer to supplier, in order to fully benefit the concept 

(§4.3.2); (§4.3.2.5). Customers and suppliers appear disrupting the process. These findings get 

confirmed by both case study and expert review (§4.4.4). 

Controls shift from both budget control and task due date control to both project lead time control and 

control of process speed. Transparency increases and priorities get set more unambiguously. It leads 

to an increased matter of conscious decision making and increased unambiguous communication. 

(§4.4.4). 

The findings express CCPM processes get followed reasonably well. Organizations appear capable of 

applying CCPM principles, resulting into new processes. Project workers appear conscious of the 

effect CCPM has on the processes of work. (§4.4.4). 

5.2.5 “How well does CCPM contribute an organization’s performances?” 

There is no literature available providing scientific proof whether CCPM indeed does lead to 

substantial improvement of organizations’ performances (§2.4.1); (Millhiser, Szmerekovsky, 2012).  

Nevertheless, testimonials and business reports give the impression it does, and so do the case 

presentations. Nevertheless, it isn’t known how many implementations failed and it is suspected 

organizations are quite reluctant in reporting failures (§2.4.1); (Millhiser, Szmerekovsky, 2012). The 

performances presented by the case presentations may be considered impressive (§4.3.2); (§4.3.2.5); 

(§4.4.5). The organizations apparently succeeded in shortening delivery times and gained high 

increase of throughput, resulting in financial benefits. Both the case study (§4.3.3.3.4) and the expert 

review (§4.3.4.2.4) express positive findings as well (§4.4.5). CCPM is appreciated a good method of 

controlling projects and managing bottle necks in a multi project organization (§4.4.5). Respondents 

confirm CCPM increases throughput, reduces project lead time, leads to timely project delivery, 

reduces project cost and hence increases profitability of an organization (§4.4.5). 

Although not officially peer review researched, contributions of CCPM appear clear and are well 

recognized by staff. CCPM appears a well appreciated methodology of project management and 

positively contributes to the performances of an organization. Positive CCPM contributions of 

increasing throughput, lead time reduction, and project cost reduction confirm increasing 

organizations’ profitability. 
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5.3 Conclusions about the research problem 

The previous section concluded on each individual research sub-question. This section builds up to a 

conclusion about the main research question: 

“What causes project workers to resist working according to the principles of  

Critical Chain Project Management?” 

As described in §1.2.1, Research question, to the context of the research ‘resist’ is explicitly not meant 

an activity of opposing. It much more reflects existing differences. When employing CCPM one will 

expect to find certain structures, management practices, and behaviors within the organization. This 

research concentrates on finding noticeably differences (‘gaps’) compared to a supposed implicit 

‘standard’ of CCPM. 

The concept of CCPM finds its origin in the concept of TOC. The purpose of both TOC and CCPM is 

to increase profitability by increasing throughput, shortening lead times by reducing WIP, and reducing 

inventory. This mechanism introduces a total different approach to project management. Hence, in 

literature CCPM is reported to include a paradigm shift and in many respects includes change (Leach, 

1999); (Steyn, 2000); (Lechler, et al, 2005). (See §5.2.1). 

Resistance to change is a form of organizational dissent to a change process (or practice) and it might 

take the form of non-violent, indifferent, passive or active behavior (§2.7); (Giangreco, 2002). 

Resistance to change is a natural and normal response because change often involves going from the 

known to the unknown (§2.7) (Bovey, Hede, 2001). Since CCPM includes change in many respects 

(§5.2.1), that fact itself indicates it concerns a source of resistance. 

Repp (2012); (§2.4.4) identified resistance to change a detrimental factor in implementations of 

CCPM. The use of change management techniques (such as involving peripheral stakeholders and 

maintaining buy-in throughout the implementation) increases the likelihood of successful 

implementation. The findings of the case presentations (§4.3.2), the case study (§4.3.3.3.1), and the 

expert review (§4.3.4.2.1) express that initial skepticism exists with practically any CCPM 

implementation (§4.4.1). Nevertheless, despite initial skepticism, initial implementations appear to go 

reasonably well (§5.2.2). Skepticism doesn’t necessarily mean it is detrimental, because resistance 

can also be considered to function as a source to change since it can lead to engagement of keeping 

the topic in play, persuading others participating (§2.7); (Ford, Ford, D'Amelio, 2008).The research 

findings express sufficient stakeholder involvement, sufficient training, and sufficient knowledge 

(§4.4.1). It leads to the conclusion that implementation itself is unlikely considered a main source of 

resistance. 

Del Val & Fuentes (2003); (§2.7); conclude deep routed values are considered the most powerful 

source of resistance. CCPM counters the traditional natural behaviors of procrastination, identified by 

Parkinson’s Law, student syndrome, and multitasking (§2.3); (Goldratt, 1997). Behaviors of 

procrastination appear natural (§2.5); (Ferrari et al, 1995); (Steel, 2007); (König, Kleinmann, 2004). 

Multitasking appears a common practice (§2.5); (Carrier et al, 2009). The expert review findings 

express these types of traditional behaviors still exist in CCPM organizations (§4.3.4.2.2), indicating 

collective indifferent type of resistance (§2.7, Table 2-2: manifestations of resistance to organizational 
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changes) to working according CCPM. More specific these behaviors concern a favor for due date 

control, a preference of doing more tasks simultaneously, and a dislike of task time reduction 

(§4.3.4.2.2). 

As described in §5.2.4, organizations appear capable of applying CCPM principles, resulting into new 

processes. Controls appear shifting to the right direction, complying CCPM principles. Controls shift 

from both budget control and task due date control to both project lead time control and control of 

process speed. Prioritization processes appear well implemented. Project workers appear conscious 

of the effect CCPM has on the processes of work. Hence on CCPM processes and CCPM rules itself 

there hardly appears a gap of difference compared to expected CCPM practices. 

Referring to §5.2.5, although not officially peer review researched, contributions of CCPM appear clear 

and are well recognized by staff. CCPM appears a well appreciated methodology of project 

management and positively contributes the performances of an organization. Positive CCPM 

contributions of increasing throughput, lead time reduction, and project cost reduction confirm 

increasing organizations’ profitability. Hence CCPM contributions unlikely root resistance. 

Techniques of CCPM build on the typical traditional project management techniques PERT, CPM and 

Gannt chart (§5.2.4). These techniques are related to the deeply rooted hard paradigm of project 

management (§2.6); (Pollack, 2007), emphasizing efficient, expert led delivery against pre-determined 

goals through underlying structure. Their usefulness is questioned (§2.6); (Maylor, 2001); (Taxén, 

2007), since the soft paradigm has entered the project management profession (§2.6), emphasizing 

learning, participation, and underlying social processes. The predetermining top-down and command-

and-control nature of the ‘hard’ paradigm won’t be effective in increasingly flexible ‘community’ project 

environments (§2.6); (Rasmus, 2007). The research findings express that CCPM requires solid 

scheduling and system obedience (§4.4.4). Project managers (case study organization) find it hard to 

build a CCPM schedule (§4.3.3.2.2). Furthermore the findings reveal that, although it is slightly agreed 

that CCPM requires teamwork (§4.4.4), CCPM barely increases team orientation (§4.4.3) and more 

likely suits ‘blue’ structured organizations rather than ‘red’ empathetic organizations (§4.3.4.2.2). 

Hence it may be questioned whether CCPM fits modern paradigms of project management and 

modern workforces. 

Summarized, as a result of the research, it contributes the following knowledge: 

� Since, due to its paradigm shift, CCPM includes change in many respects, and resistance to 

change is a natural and normal response, introducing CCPM likely will lead to resistance; 

� CCPM combats (deeply rooted) natural behaviors of procrastination. Since these behaviors 

still exist in CCPM employed organizations it indicates variance to desired change of these 

behaviors; 

� Specific behaviors, still existing in CCPM environments, hence expressing some level of 

dissent to CCPM concern: due date focus, multitasking, and disliking task time reduction; 

� Initial skepticism exists with practically any implementation of CCPM, although apparently 

does not have a detrimental effect on the implementation; 
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� Initial implementations of CCPM appear to go reasonably well and findings express initial 

implementation itself doesn’t deviate from a desired situation of CCPM. Hence the way of 

initial implementation, is unlikely considered a main source of resistance;  

� Organizations appear well capable of integrating CCPM processes. Processes hardly deviate 

from CCPM objectives; 

� CCPM appears a well appreciated methodology of project management and positively 

contributes to the performances of an organization. Hence CCPM contributions unlikely root 

resistance; 

� It is questioned whether CCPM fits modern paradigms of project management and modern 

workforces and hence possibly includes a threat to further adoption of CCPM; 

5.4 Implications for theory 

By §5.3 it is concluded that from the research we now know CCPM builds on traditional project 

management techniques, related to the hard paradigm of CCPM. Processes get changed reasonably 

well; initial implementation of the CCPM rules appears to work reasonably well. Contributions appear 

appealing; however sustainment is in doubt, mostly connected to falling back to old habits, expressing 

difficulty to persist combating behaviors of procrastination. The hard side of CCPM seems to work, the 

soft side seems to fail. 

The intention of CCPM is to change organizational behavior in order to achieve integral performance 

rather than local optima (§2.3). However, the concept expresses a mechanistic approach (§2.3), and 

so does the implementation check list provided by Newbold (1998); (§2.4.4). It may well be an 

explanation for why CCPM is more linked to ‘blue’ structured organizations rather than ‘red’ 

empathetic organizations (§5.3). At least the mechanistic approach does not express managing 

expectations and perceptions of staff. This kind of change-management should be included in the 

concept in order to achieve larger adoption of CCPM. Certainly when taking into account the changing 

paradigms of project management (§2.6); (Pollack, 2007) and the changing nature of workforces 

(§2.6); (Rasmus, 2007). 

One may see CCPM as a mechanism to change the organization, resulting in best integral 

performance. However, if the structure of the organization is identified a prerequisite for employing 

CCPM it would include tremendous impact on the theory of CCPM. Repp (2012) already identified the 

type of organizational structure as a factor worth researching. The case study organization of this 

research exemplified organizational restructure, to an integral customer oriented organization, before 

implementing CCPM.  

5.5 Implications for policy and practice 

As it appears that CCPM requires solid scheduling, requiring techniques like PERT, CPM, and Gannt 

charts (§5.2.4). it appears project managers (case study organization) find it hard to build such a 

CCPM schedule (§4.3.3.2.2), and fact is that, due to complexity, usefulness of Gannt charts etcetera 

is questioned anyway (§2.6); (Maylor, 2001); (Taxén, 2007). These facts raise the recommendation to 

develop a more sophisticated, although more natural and appealing practice for identifying the critical 
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chain. Taxén (2007); (§2.6) explains images play an important role in order to visualize and 

communicate project activities and promotes using alternative images, which better suit the project 

management shift towards the soft paradigm. 

Reduction of the complexity of the ‘mathematical’ CCPM scheduling tools is suggested by CCPM 

consultants. In discussions with consultants some expressed to move away from feeding buffers, 

others promoted to remove of the whole procedure of setting up the chain of predecessor and 

successor activities. The latter suggests to schedule as usual, although aggressively, and just to 

determine a project buffer which indeed gets monitored through buffer usage. 

However, reducing complexity is considered beneficial for further adoption of CCPM. 

5.6 Limitations 

In § 1.7 , Delimitations of scope it was questioned how representative the case study is for other 

situations. This section describes two findings that may be related to the specific situation of the case 

study organization: 

� The research review led to a finding that expressed the suspicion CCPM successes mainly 

exist in organizations that started CCPM in circumstances of weak or even nonexistent project 

management methodology (Raz, Barnes, Dvir, 2004). The case study organization is 

considered such an organization and probably that is why it appears well exemplifying CCPM 

practices; 

� Repp (2012) identified the organizational structure is considered a key factor to successful 

CCPM implementations and advises to further research the topic. Quite shortly before 

introducing CCPM, the case study organization restructured its organization from a traditional 

functional type of organization to a customer oriented organization. The new structure of the 

organization probably could be an influential factor to the success. 

Since the case study organization apparently adopted CCPM quite well it doesn’t reveal much of 

resistance. On the other hand, noticeably dissent is expected exemplary for any situation of CCPM. 

5.7 Further research 

This section highlights suggestions for topics worthy further examination. 

The research is done with a relatively small group of respondents. Although a total of twenty 

respondents, on an estimated population of a hundred or two Dutch CCPM practitioners at 

approximately twenty organizations
*
, is considered quite substantial. For refined results it would be 

contributive doing the research on a larger population of practitioners. The present research is 

considered a template for that research. 

The literature review addressed that there is no scientific study available that assesses performance 

metrics of a sample of CCPM controlled projects versus projects controlled in a traditional way 

(Millhiser, Szmerekovsky, 2012). Such a study would be very helpful in any further research of CCPM. 

                                                      
*
 According the estimation of CCPM consultants 
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According Rosaline (2008) not every change fits every culture, the way one changes an organization 

should be value driven. Expert review findings indicated CCPM more likely suits ‘blue’ structured 

organizations, rather than ‘red’ empathetic organizations, indicating a relationship between the type of 

organization and CCPM performances. Literature also highlight large adoption of CCPM by the 

Japanese Ministry of Land, Infrastructure, and Transportation, even leading to the government 

announcement that CCPM should be used on all projects (Millhiser, Szmerekovsky, 2012). To the best 

of my knowledge, Japanese working practices are considered highly structured and highly risk 

avoiding. Hence it is questioned whether CCPM suits specific cultures and types of organizations best. 

It would be worth researching. 

5.8 Conclusion 

This research took a view on CCPM from a ‘different-as-usual’ perspective. The research identified 

with the practices of CCPM from the perspective of practitioners. It identified with the change that goes 

together with introducing CCPM. It related to the perceptions of work, the processes related to CCPM, 

and took a view on the contributions of CCPM, all according to the observations of practitioners. 

CCPM appears a well appreciated, promising methodology of project management. Nevertheless, 

threats of sustainment of CCPM practices have become visible. 
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1   Introduction 
 

This document concerns an interview guide within the framework of a thesis for the Master of Project 

Management at Hogeschool Utrecht. The research involves a case study concerning Critical Chain 

Project Management (CCPM). The case study involves interviews at both 

Senior level and project management level within a CCPM employing organization. 
 
 

2   Introduction of the interviewer 
 

Introduce yourself. 

 
The name of the interviewer (and researcher) is Marco Verhoef. He is employed at CSi Industries bv in 

the position of Manager Business Improvement. He is working on the finalization of his study Master of 

Project Management at Hogeschool Utrecht. The finalization concerns a thesis about CCPM. His 

interest for CCPM started way back in 2007, and since then never seemed to loose interest. Since 

acknowledging the merits and the pitfalls of CCPM, he is researching sustainment of CCPM. 

 

Explain the interview will take approximately 1,5 hours. Ask the interviewee to confirm he is available 

and willing to join the research. 

 

3   Ethical considerations 
 

Explain that the research will respect the following ethical principles: 

 
        No harm is done to participants; 

 

        Sufficient informed consent will be provided; 
 

        Privacy will be respected; 
 

        Integrity is fundamental. 

 
The research will provide declaration of information. Records will be kept confidential and 

anonymity will be guaranteed. Respondent data will be coded. 

 

The research complies the Netherlands Code of Conduct for Scientific Practice. Provide a copy if the 

interviewee wishes to receive one. 

 

Ethics will be reviewed by the HU Master Exam Board. 
 
 

4   Permission to record 
 

Kindly ask the interviewee permission to record the interview. After 

permission, start the recorder. Make sure it is working. 
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5   Informed Consent 
 

Find the informed consent form in the appendices. Handover the form in 2-fold and ask the 

interviewee to read the form, to fill in his/her name and to sign. One copy is for the interviewer, the 

other copy is for the interviewee. 

 

6   Explanation of the purpose of the study 
Explain the purpose of the study: 

 

Although CCPM appears a promising method of scheduling project activities, in a variety of occasions, 

project workers resist working according to the principles of CCPM. Hence it threats sustained effects 

of CCPM. 

 

This study researches what causes project workers to resist the controls and principles of CCPM. 

Finding out how CCPM does affect the work and working perceptions within an organization may 

indicate how CCPM can be sustained or whether it needs further development. 
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7   Prepared interview questions 
Consider the questions as a guide, leaving space for a fairly free-flowing conversation. 

 
7.1   Interview questions for Senior Level Management 

 

Interview questions related to the research sub-question: 
 

“What are the elements of change that go together with the introduction of CCPM ?” 

 
1.     How did you decide to introduce CCPM ? (backgrounds) 

 
2.     What are your business objectives by introducing CCPM ? 

 
3.     How was the introduction of CCPM done ? 

 
4.     How did you achieve buy in ? 

 
5.     How did CCPM change/affect your organization ? 

 

6.     What did it require from the organization to employ CCPM ? (tools / controls / 
behaviors / competencies) 

 

7.     On which level ? 

 
8.     How did CCPM affect the performance of your organization ? 

 
Interview questions related to the research sub-question: 

“What are the typical controls of CCPM ?” 

 

9.     What new controls were introduced ? Why ? How ? 

 
10.   What controls were diminished / rejected ? why ? How ? 

 
Interview questions related to the research sub-question: 

“What typical issues exist in CCPM environments ?” 

 

11.   What actually turned out the biggest obstacles of implementing CCPM ? 

 
12.   In today's operation: What issues exist with CCPM? 

 
13.   How do you cope with it ? 

 
14.   What/how would you like to improve ? 
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Interview questions related to the research sub-question: 
 

“How do project workers perceive working in a CCPM environment ?” 

 
15.   According your observations: how does your organization perceive CCPM ? 

 
16.   How is perception in different areas ? 

 
17.   What does staff like about CCPM ? 

 
18.   What is it staff doesn't like about CCPM ? 

 
19.   How does staff handle it ? 

 
Interview questions related to the research sub-question: 

 

“On what organization level does resistance to CCPM exist ?” 
 

20.   According your observations: What resistances to CCPM occur ? 

 
21.   To what extent on which organizational level ? 

 
22.   Could you clarify resistance by giving examples ? 

 
23.   Could you explain (understand) resistance ? 

 
Interview questions related to the research sub-question: 

 

“What are the human related elements of resistance to the principles of CCPM ?” 
 

24.   What resistance to CCPM does staff express ? 

 
25.   What resistance to CCPM do you observe without being expressed by staff ? 

 

26.   Does CCPM oppose staff's intuition of working? To what behaviors? To what 
competencies? 
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7.2   Interview questions for Project Managers 
 

Interview questions related to the research sub-question: 
 

“What are the elements of change that go together with the introduction of CCPM ?” 
 

27.   How was CCPM being introduced ? 

 
28.   What are the business objectives by introducing CCPM ? 

 
29.   What did the introduction of CCPM mean to your projects ? 

 
30.   How did you buy in ? 

 
31.   How did CCPM change/affect the way you manage your projects ? 

 

32.   What did it require from the organization to employ CCPM ? (tools / controls / 
behaviors / competencies) 

33.   What did it require from you to employ CCPM ? (tools / controls / behaviors / 
competencies) 

 

34.   How did CCPM affect the performance of your projects ? 

 
Interview questions related to the research sub-question: 

“What are the typical controls of CCPM ?” 

 

35.   What are the typical controls you are using now (since CCPM)? Why? How? 

 
36.   What controls have you diminished / rejected (since CCPM) ? Why? How? 

 
Interview questions related to the research sub-question: 

“What typical issues exist in CCPM environments ?” 

 

37.   What actually turned out the biggest obstacles of implementing CCPM ? 

 
38.   In today's operation: What issues exist with CCPM? 

 
39.   How do you cope with it ? 

 
40.   What/how would you like to improve ? 

 
Interview questions related to the research sub-question: 

 

“How do project workers perceive working in a CCPM environment ?” 

 
41.   How do you perceive CCPM ? 

 
42.   According your observations: how do your team members perceive CCPM ? 

 
43.   How is perception in different areas ? 
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44.   What do you like about CCPM ? 

 
45.   What is it you don't like about CCPM ? 

 
46.   How do you handle it ? 

 
47.   What do your team members like about CCPM ? 

 
48.   What is it your team members don't like about CCPM ? 

 
49.   How do your team members handle it ? 

 
Interview questions related to the research sub-question: 

 

“On what organization level does resistance to CCPM exist ?” 
 

50.   According your observations: what resistance to CCPM does occur ? 

 
51.   To what extent on which organizational level ? 

 
52.   Could you clarify resistance by giving examples ? 

 
53.   Could you explain (understand) resistance ? 

 
54.   Why do your team members resist CCPM ? 

 
55.   Why do you resist CCPM ? 

 
Interview questions related to the research sub-question: 

 

“What are the human related elements of resistance to the principles of CCPM ?” 
 

56.   What resistance to CCPM does staff express ? 

 
57.   What resistance to CCPM do you observe without being expressed by staff ? 

 

58.   Does CCPM oppose staff's intuition of working ? To what behaviors? To What 
competencies? 
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8   Prepared notebook 
 

See the notebook form included in the appendices. Fill in the required fields and draw up notes 

while interviewing. 

 

9   Acknowledgement 
 

Thank the interviewee for the contributing the research: 
 

I sincerely enjoyed meeting with you and learning more about your experiences about CCPM. I feel 

confident that your experiences will be of value for the research. 

 

Please feel free to contact me if I can provide you with any information. I thank you again for the 

courtesy you extended to me. Thank you very much. 
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CONSENT FORM 
 

I,                                                           ,  agree  to  participate in  the  research project entitled, 
‘Critical Chain Project Management’ being conducted by Marco Verhoef (Student no. 1598238, 
marco.verhoef@student.hu.nl) of the Hogeschool Utrecht for his Masters in Project Management. 

 
By signing this form, I acknowledge 
that: 

I understand that the purpose of this study is to research what causes project workers to resist 
working according to the principles of CCPM. 

 
I understand that my participation in this research will involve an interview with Marco Verhoef, 
concerning my practices of CCPM. 

 
I  am  free  to  withdraw  my  participation from  this  research  project  at  any  time  I  wish,  
without consequences, and without giving a reason. 

 
I agree that while I will not be personally identified, it will be necessary to disclose my 
relationship to the information provided to give that information authority. This will be limited to 
the identification of my role within the institution. 

 
My institution will not be named, although a generic description will be 
offered. 

 
The data obtained from my institution will either be stored or disposed of at Hogeschool Utrecht 
in a manner consistent with their information management protocols. 

 
My questions concerning the research have been answered fully and clearly, and that Marco 
Verhoef is available (along with his supervisors Rob Agelink (rob.agelink@cgi.com) or Beverly 
Pasian (beverly.pasian@hu.nl)) throughout the investigation to answer additional queries should 
they emerge. 

 
Signature & date 

 
(Institutional contact) 

Signature & date 
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Interview 

 
: Critical Chain Project Management 

Date :  

Setting :  

   

Name respondent :  

Gender :  

Position :  

Number of years employed :  

Numbers of years in position :  

Previous positions within organization :  

 

 

Notes / observations 
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1   Introduction 
 

This document concerns a questionnaire guide within the framework of a thesis for the Master of 

Project Management at Hogeschool Utrecht. The research involves a case study concerning Critical 

Chain Project Management (CCPM). The case study involves interviews at both senior level and 

project management level within a CCPM employing organization. Project workers will be questioned 

through a questionnaire. This document provides a guide on how to design the questionnaire. The 

questionnaire itself will be provided through the application of Survey Monkey. 

 

At first provide a bilingual option to choose the preferred language: either Dutch or English. 
 
 

2   Introduction of the questioner 
 

Introduce yourself. 

 
The name of the questioner (and researcher) is Marco Verhoef. He is employed at CSi Industries bv in 

the position of Manager Business Improvement. He is working on the finalization of his study Master of 

Project Management at Hogeschool Utrecht (University of Applied Sciences). The finalization concerns 

a thesis about CCPM. His interest for CCPM started way back in 2007, and since then never seemed 

to loose interest. Since acknowledging the merits and the pitfalls of CCPM, he is researching 

sustainment of CCPM. 

 

Explain fulfilling the questionnaire will take approximately 20 minutes. Ask the respondent to participate 

the research. Provide an exit button if the respondent prefers to refuse. 

 

3   Ethical considerations 
 

Explain that the research will respect the following ethical principles: 

 
        No harm is done to participants; 

 

        Sufficient informed consent will be provided; 
 

        Privacy will be respected; 
 

        Integrity is fundamental. 

 
The research will provide declaration of information. Records will be kept confidential and 

anonymity will be guaranteed. Respondent data will be coded. 

 

The research complies the Netherlands Code of Conduct for Scientific Practice. Provide a link for 

interested respondents. 

Ethics will be reviewed by the HU Master Exam Board. 
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4   Informed Consent 
 

Provide informed consent in line with the form in the appendices. Ask the respondent to agree the 

consent and to confirm to continue the questionnaire. 

 

5   Explanation of the purpose of the study 
Explain the purpose of the study: 

 

Although CCPM appears a promising method of scheduling project activities, in a variety of occasions, 

project workers resist working according to the principles of CCPM. Hence it threats sustained effects 

of CCPM. 

 

This study researches what causes project workers to resist the controls and principles of CCPM. 

Finding out how CCPM does affect the work and working perceptions within an organization may 

indicate how CCPM can be sustained or whether it needs further development. 

 

6   Prepared questions 
 

The questions will be provided through the application of Survey Monkey. The questionnaire will be 

accessible by web link. Most of the questions will be designed by the use of Likert scales, which may 

be answered through the use of tick boxes. 

Before getting to the CCPM related questions, ask for background information: 

Position / Role 

Team 

Number of years employed 

Number of years in current position 

Previous positions within the organization 

 
 

Questions related to the research sub-question: 
 

“What are the elements of change that go together with the introduction of CCPM ?” 

 
1.  CCPM is good for the performance of our organization 

 
2.  The objectives of employing CCPM are clear to me 

 
3.  The introduction of CCPM went well 

 
4.  Clear steps were made while introducing CCPM 

 
5.  Our opinions were taken into account while introducing CCPM 
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6.  CCPM has changed the way we manage our projects 

 
7.  CCPM required a lot of change within our organization 

 
8.  CCPM is good for our project performance 

 
9.  CCPM caused I had to change my way of working 

 
 
 

Questions related to the research sub-question: 

“What are the typical controls of CCPM ?” 

10. What controls have been diminished/introduced (since CCPM) ? Listing of controls to be 
valued by Likert scale between diminished and introduced. Listing to be filled in after 
interviews. 

 
 

Questions related to the research sub-question: 
 

“What typical issues exist in CCPM environments ?” 
 

11. What issues do you experience, related to CCPM ? Listing of issues: scale = none - big issue 
 
 

Questions related to the research sub-question: 
 

“How do project workers perceive working in a CCPM environment ?” 

 
12. I prefer working according to CCPM 

 
13. I prefer working according the traditional way 

 
14. My Colleagues prefer working with CCPM 

 
15. My Colleagues prefer working the traditional way 

 
16. CCPM gives me more joy in working 

 
17. CCPM helps solving bottle necks 

 
18. CCPM contributes to relaxed working 

 
19. CCPM makes projects go faster 

 
20. CCPM reduces multitasking 

 
21. We work according deadlines 

 
 

: 
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Questions related to the research sub-question 
 

“On what organization levels does resistance to CCPM exist ?” 

 
22. According your observations: on what organizational levels and to what extent does 

resistance to CCPM occur ? Multiple choices: Sr. Level - Project Management - Project 
Workers; Likert: none - severely 

 

23. Do you resist CCPM ? Likert: none - severely 
 

24. Why ? 
Choices (to be designed after interviews) + free comment .. 

 
Questions related to the research sub-question: 

 

“What are the human related elements of resistance to the principles of CCPM ?” 

 
25. Do you experience staff resistance related to CCPM ? Listing + Likert, design after 

interviews 
26. What resistance, related to CCPM, does staff show/express ? 

Multiple choices, Listing + Likert, design after interviews. 
27. What resistance do you experience without being expressed by staff ? Listing + Likert, design 

after interviews. 
28. Does CCPM oppose your intuition of working ? Listing + Likert, design after 

interviews. 
 

29. To what behaviors ? Listing + Likert, design after interviews. 
 
 

7   Acknowledgement 
 

Thank the respondent for contributing the research: 
 

I sincerely thank you for submitting me your experiences about CCPM. I feel confident that your 

experiences will be of value for the research. 

 

Please feel free to contact me if I can provide you with any information. I thank you again for the 

courtesy you extended to me. Thank you very much. 

 

8   Follow up and analysis 
 

After releasing the questionnaire, daily monitor the respondent rate. Each three days remind those 

who have not responded yet. 

 

Use the facility to export to excel in order to analyze the data. Use excels tools for further 

analysis. If required contact a data analysis specialist. 
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Appendices 
 
 
 

CONSENT FORM 
 

I,                                                           ,  agree  to  participate in  the  research project entitled, 
‘Critical Chain Project Management’ being conducted by Marco Verhoef (Student no. 1598238, 
marco.verhoef@student.hu.nl) of the Hogeschool Utrecht for his Masters in Project Management. 

 
By signing this form, I acknowledge 
that: 

I understand that the purpose of this study is to research what causes project workers to resist 
working according to the principles of CCPM. 

 
I understand that my participation in this research will involve an interview with Marco Verhoef, 
concerning my practices of CCPM. 

 
I  am  free  to  withdraw  my  participation from  this  research  project  at  any  time  I  wish,  
without consequences, and without giving a reason. 

 
I agree that while I will not be personally identified, it will be necessary to disclose my relationship 
to the information provided to give that information authority. This will be limited to the identification 
of my role within the institution. 

 
My institution will not be named, although a generic description will be offered. 

 
The data obtained from my institution will either be stored or disposed of at Hogeschool Utrecht in 
a manner consistent with their information management protocols. 

 
My questions concerning the research have been answered fully and clearly, and that Marco 
Verhoef is available (along with his supervisors Rob Agelink (rob.agelink@cgi.com) or Beverly 
Pasian (beverly.pasian@hu.nl)) throughout the investigation to answer additional queries should 
they emerge. 

 
Signature & date 

 
(Institutional contact) 

Signature & date 
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Critical Chain Project Management - Case Study 
 

Introduction 
 
 

My name is Marco Verhoef and I am completing a Master of Project Management study at the 

University of Applied Sciences, Utrecht (Hogeschool Utrecht). The completion of the study involves 

research about Critical Chain Project Management (CCPM). 

 
Although CCPM appears a promising method of project scheduling, in a number of occasions one 

experiences problems with sustaining the method. This survey researches which elements play a 

role in CCPM, and hence aims to contribute to sustainment of CCPM. 

 
The company you are currently working for employs CCPM and supports my research by allowing 

me to execute a case study within the organization. 

 
I would appreciate your contribution and hence I would like to request you to join this 

questionnaire. Answering the questionnaire will take approximately 15 minutes. Date of closure 

will be Tuesday, June 18th. 

 
I would like to thank you in advance for participating. 

 

*1. Would you like to contribute the survey? 
 

0 
 
Yes 

 

0 No (=abort) 
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Critical Chain Project Management - Case Study 
 

Informed consent 
 
 

The research will be executed carefully and will respect the following ethical principles: 

* No harm is done to participants; 

* Sufficient informed consent will be provided; 

* Privacy will be respected; 

* Integrity is fundamental. 

 
By your confirmation you declare that: 

* You understand that this research concerns a case study about employment of CCPM; 

* You contribute the research by fulfilling this questionnaire; 

* You are free to withdraw your participation at any time you wish, without consequences, and 

without giving a reason; 

* Your name will not be mentioned in the research and will only be known by the researcher. 

Identification will be limited to your role within the institution; 

* You have taken cognizance that the research data will be stored or disposed of at Hogeschool 
Utrecht. 

 

*2. I confirm consent. 
 

0 
 
Yes 

 

0 No (=abort) 
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Critical Chain Project Management - Case Study 
 

Background information. 
 
 

The following questions concern backgrounds which might be used in order to context your replies. 
 

*3. My role within the organization. 
 

0 
 
Member of Senior Management. 

 

0 Account Manager 
 

0 Project Manager 
 

0 Calculator 
 

0 Planner 
 

0 Hardware Engineer 
 

0 Software Engineer 
 

0 Control Cabinet Assembler 
 

0 Site Fitter 

 
Other, namely 

 

 
 

*4. Team 
 

0 
 
Public sector North 

 

0 Public sector South 
 

0 Municipalities 
 

0 Industrial Products & Services 
 

0 Industry & Health Care Solutions 
 

0 Maintenance NXP 
 

0 Not applicable 

 

*5. Years of service in current role. 
 

0 
 
0 through 2 years 

 

0 3 through 5 years 
 

0 6 through 10 years 
 

0 11 years or more 
 

 

6. Possibly previous roles within the organization. 
 

1. 
 

2. 
 

3. 
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 disagree slightly disagree neutral slightly agree agree no opinion 

Introduction and       
implementation of CCPM       
went well.       

Initially staff appeared       
quite sceptic about the       
methods of CCPM.       

Staff opinions were found       
relevant.       

Staff well knows the       
principles of CCPM.       

Staff has been well trained       
with CCPM methods.       

Due to CCPM staff did get       
different tasks.       

CCPM includes a total       
different mind set of       
project thinking.       

Transition to CCPM is       
easily done.       

Staff easily falls back to       
old patterns.       

Critical Chain Project Management - Case Study 
 

CCPM and Change 
 
 

The following questions concern your experiences with implementation and possibly changes that 
are involved with CCPM employment. 

 

*7. Please indicate to what extent you agree the statement. 
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 disagree slightly disagree neutral slightly agree agree no opinion 

I perceive CCPM a simple       
way of working.       

I perceive CCPM a counter       
intuitive way of working.       

I recognize the advantages       
of working according       
CCPM.       

As soon as we score a       
project I want to start it up       
as soon as possible.       

I rather focus on achieving       
due dates than shortening       
lead times.       

I prefer to do more tasks at       
a time.       

Shortening task times is       
nice.       

A project buffer is nice.       

I expect that after 5 years       
we will still be working       
according CCPM.       

Critical Chain Project Management - Case Study 
 

CCPM and Perception of Work 
 
 

The following questions concern perception of work due to CCPM employment. 
 

*8. Please indicate to what extent you agree the statement. 
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Critical Chain Project Management - Case Study 

*9. Please indicate to what extent the following themes are less or more applicable 

(notice the dots). 

 a lot less less as much as more a lot more no opinion 

Because of CCPM I       
perceive … rest with my       
work.       

Because of CCPM I       
perceive … stress with my       
work.       

Because of CCPM I must       
change tasks … often.       

Because of CCPM I get       
addressed on task progress       
… often.       

Because of CCPM I have       
… freedom in selecting       
which task to execute.       

Because of CCPM there is       
… team orientation.       

Because of CCPM there is       
… task orientation.       

I prefer working according       
CCPM … than the       
traditional way of working.       
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 disagree slightly disagree neutral slightly agree agree no opinion 

The CCPM system 

determines the priorities. 
      

The CCPM determines 

what action(s) must be 

undertaken. 

      

CCPM requires a very solid 

schedule. 
      

CCPM requires obedience.       

CCPM requires team work.       

The senior management is 

in charge of progress 

meetings. 

      

The project manager is in 

charge of progress 

meetings. 

      

The CCPM tool (concerto) 

is user friendly. 
      

The CCPM tool (concerto) 

is sufficient. 
      

Critical Chain Project Management - Case Study 
 

The CCPM process 
 
 

The following questions concern the process of work that is involved with CCPM. 
 

*10. Please indicate to what extent you agree the statement. 
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Critical Chain Project Management - Case Study 

*11. Please indicate to what extent the following themes are less or more applicable 

(note the dots). 

 a lot less less as much as more a lot more no opinion 

Because of CCPM       
priorities are set …       
unambiguously.       

Because of CCPM project       
progress is … transparent.       

Because of CCPM we       
control … on process       
speed.       

Because of CCPM we       
control … on project lead       
time.       

Because of CCPM we       
control … on project       
budget.       

Because of CCPM we       
control … on project due       
dates.       

Because of CCPM we       
control … on task due       
dates.       

Because of CCPM we gain       
… insight about critical       
resources.       

Because of CCPM we gain       
… overview about the       
progress of project tasks.       

Because of CCPM we gain       
… insight about which       
actions to take.       

Because of CCPM there is       
… a matter of       
unambiguous       
communication.       

Because of CCPM we are       
… conscious about the       
consequences of project       
decisions.       
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 disagree slightly disagree neutral slightly agree agree no opinion 

CCPM appears a good       
method of controlling       
projects.       

CCPM appears a good       
method of managing       
bottle necks within a multi       
project environment.       

CCPM increases project       
throughput.       

CCPM decreases project       
lead time.       

CCPM leads to timely       
project delivery.       

CCPM contributes to       
project cost reduction.       

CCPM contributes to       
increased profitability of       
the company.       

Critical Chain Project Management - Case Study 
 

Contribution of CCPM 
 
 

The following questions concern performance as a result of CCPM. 
 

*12. Please indicate to what extent you agree the statement. 
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Critical Chain Project Management - Case Study 
 

Acknowledgement 
 
 

I would like to thank you for sharing your CCPM experiences. I trust your experiences will be of 

value for the research. 

 
Please don’t hesitate to contact me for anymore information concerning t he research.  

Thank you very much for your faith in the research. 

With kind regards, 
 

 
 

Marco Verhoef  

marco.verhoef@student.hu.nl 
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Critical Chain Project Management - Expert Review 
 

Introduction 
 
 

 

My name is Marco Verhoef and I am completing a Master of Project Management study at the 

University of Applied Sciences, Utrecht (Hogeschool Utrecht). The completion of the study involves 

research about Critical Chain Project Management (CCPM). 

 
Although CCPM appears a promising method of project scheduling, in a number of occasions one 

experiences problems with sustaining the method. This survey researches which elements play a role 

in CCPM, and hence aims to contribute to sustainment of CCPM. 

 
Through the network of Critical Chain professionals you have been recommended being knowledgeable 

about CCPM. I would appreciate your contribution and hence I would like to request you to join this 

questionnaire. Answering the questionnaire will take approximately 15 minutes. Date of closure will be 

Friday, June 21st. 

 
I would like to thank you in advance for participating. 

 

*1. Would you like participating the survey? 
 

Yes 
 

No (=abort) 
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Critical Chain Project Management - Experts Review 
 

Informed consent 
 
 

The research will be executed carefully and will respect the following ethical principles: 

* No harm is done to participants; 

* Sufficient informed consent will be provided; 

* Privacy will be respected; 

* Integrity is fundamental. 

 
By your confirmation you declare that: 

* you understand that this research concerns a case study about employment of CCPM; 

* you contribute the research by fulfilling this questionnaire; 

* you are free to withdraw your participation at any time you wish, without consequences, and 

without giving a reason; 

* your name will not be mentioned in the research and will only be known by the researcher. 

Identification will be limited to your role within the institution; 

* you have taken cognizance that the research data will be stored or disposed of at Hogeschool 
Utrecht. 

 

*2. I confirm consent. 
 

0 
 
Yes 

 

0 No (=abort) 
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Critical Chain Project Management - Experts Review 
 

Background information. 
 
 

The following questions concern backgrounds which might be used in order to context your replies. 
 

*3. My role within the organization (multiple answers allowed). 
 

0 
 
Consultant 

 

0 Line Manager 
 

0 Project Manager 
 

0 Project Worker 

 
Other, namely 

 

 
 

*4. Your field of experiences with CCPM (multiple answers allowed). 
 

0 
 
Trainer 

 

0 Mentor/Coordinator of implementation 
 

0 User 

 
Other (please explain) 

 

 
 

*5. Number of years of CCPM experience. 
 

0 
 
0 through 2 years 

 

0 3 through 5 years 
 

0 6 through 10 years 
 

0 11 years or beyond 
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 disagree slightly disagree neutral slightly agree agree no opinion 

Introduction and       
implementation of CCPM       
went well.       

Initially staff appeared       
quite sceptic about the       
methods of CCPM.       

Staff opinions were found       
relevant.       

Staff well know the       
principles of CCPM.       

Staff has been well trained       
with CCPM methods.       

Due to CCPM staff did get       
different tasks.       

CCPM includes a total       
different mind set of       
project thinking.       

Transition to CCPM is       
easily done.       

Staff easily falls back to       
old patterns.       

Critical Chain Project Management - Experts Review 
 

CCPM and Change 
 
 

The following questions concern your experiences with implementation and possibly changes that are involved with 

CCPM employment. 
 

*6. Please indicate to what extent you agree the statement. 
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 disagree slightly disagree neutral slightly agree agree no opinion 

CCPM is perceived a       
simple way of working.       

CCPM is perceived a       
counter intuitive way of       
working.       

The advantages of working       
according CCPM are being       
recognized.       

One wants to start up a       
project as soon as possible.       

One rather focuses on       
achieving due dates than       
shortening lead times.       

One prefers to do more       
tasks at a time.       

Shortening of task times is       
found nice.       

A project buffer is found       
nice.       

I expect that after 5 years       
CCPM will have increased       
popularity.       

CCPM particularly seems       
to suit bleu / structure       
oriented organizations.       

CCPM particularly seems       
to suits red / empathetic       
organizations.       

Critical Chain Project Management - Experts Review 
 

CCPM and Perception of Work 
 
 

The following questions concern perception of work due to CCPM employment. What perceptions do you 

observe with your work environment? 
 

*7. Please indicate to what extent you agree the statement. 
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Critical Chain Project Management - Experts Review 

*8. Please indicate to what extent the following themes are less or more applicable 

(note the dots). 

 a lot less less as much as more a lot more no opinion 

Because of CCPM one       
perceives … rest with work.       

Because of CCPM one       
perceives … stress with       
work.       

Because of CCPM one       
must change tasks … often.       

Because of CCPM one       
gets addressed on task       
progress … often.       

Because of CCPM one has       
… freedom in selecting       
which task to execute.       

Because of CCPM there is       
… team orientation.       

Because of CCPM there is       
… task orientation.       

One prefers working       
according CCPM … than       
the traditional way of       
working.       
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 disagree slightly disagree neutral slightly agree agree no opinion 

The CCPM system 

determines the priorities. 
      

The CCPM system 

determines what action(s) 

must be undertaken. 

      

CCPM requires a very solid 

schedule. 
      

CCPM requires obedience.       

CCPM requires team work.       

CCPM results to increasing 

control by line managers. 
      

CCPM results to increasing 

control by project 

managers. 

      

CCPM tools are user 

friendly. 
      

CCPM tools are sufficient.       

Critical Chain Project Management - Experts Review 
 

The CCPM process 
 
 

The following questions concern the process of work that is involved with CCPM. 
 

*9. Please indicate to what extent you agree the statement. 
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Critical Chain Project Management - Experts Review 

*10. Please indicate to what extent the following themes are less or more applicable 

(note the dots). 

 a lot less less as much as more a lot more no opinion 

Because of CCPM       
priorities are set …       
unambiguously.       

Because of CCPM project       
progress is … transparent.       

Because of CCPM one       
controls … on process       
speed.       

Because of CCPM one       
controls … on project lead       
time.       

Because of CCPM one       
controls … on project       
budget.       

Because of CCPM one       
controls … on project due       
dates.       

Because of CCPM one       
controls … on task due       
dates.       

Because of CCPM one       
gains … insight about       
critical resources.       

Because of CCPM one       
gains … overview about       
the progress of project       
tasks.       

Because of CCPM one       
gains … insight about       
which actions to take.       

Because of CCPM there is       
… a matter of       
unambiguous       
communication.       

Because of CCPM one is       
… conscious about the       
consequences of project       
decisions.       



HU University of Applied Sciences Utrecht Master of Project Management 

Thesis: Critical Chain Project Management Appendix D Experts review questionnaire 

 disagree slightly disagree neutral slightly agree agree no opinion 

CCPM appears a good       
method of controlling       
projects.       

CCPM appears a good       
method of managing       
bottle necks in a multi       
project environment.       

CCPM increases project       
throughput.       

CCPM decreases project       
lead time.       

CCPM leads to timely       
project delivery.       

CCPM contributes to       
project cost reduction.       

CCPM contributes to       
increased profitability of       
the company.       

Critical Chain Project Management - Experts Review 
 

Contribution of CCPM 
 
 

The following questions concern performance as a result of CCPM. 
 

*11. Please indicate to what extent you agree the statement. 
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Critical Chain Project Management - Experts Review 
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Q1 Would you like to 
contribute the survey ? 

 
Answerre d: 8    
Skipped d: 0 

 
 

 
Yes 

 

 
 
 

No (=abort) 
 
 
 

0%                       20%                         40%                         60%                         80%                   100% 

 
 
 

Answer Choices Responses 

Ye s 100%                                                                                                                     8 

No (=abort) 0%                                                                                                                         0 

TTT ooo ttt aaa lll                                                                                                                                                                                                                                                                 
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Q2 I confirm consent. 
 

Answered: 8    Skipped: 0 

 
 

 
Yes 

 

 
 
 

No (=abort) 
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Answer Choices Responses 

Ye s 100%                                                                                                                     8 

No (=abort) 0%                                                                                                                         0 

TTT ooo ttt aaa lll                                                                                                                                                                                                                                                                 
888  
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Q3 My role within the 
organization. 

 
Answer

ed: 8    
Skippe

d: 0 

 
 
 
 

Planner 
25% (2) 

Member of 
Senior 
Management. 
25% (2) 

 
 
 
 
 
 

 
Account Manager 
12.50% (1) 

 
 
 

Project Manager 
37.50% (3) 

 

 
 
 

Answer Choices Responses 

M ember of Senior Management. 25%                                                                                                                       2 

Account Manager 12.50%                                                                                                                 1 

Project Manage r 37.50%                                                                                                                 3 

Calculator 0%                                                                                                                         0 

Planner 25%                                                                                                                       2 

Hardware  Engine e r 0%                                                                                                                         0 

Software Engine e r 0%                                                                                                                         0 

Control Cabinet Assemble r 0%                                                                                                                         0 

Site Fitter 0%                                                                                                                         0 

TTT ooo ttt aaa lll                                                                                                                                                                                                                                                                 
888  

 
 

# Other, namely Date 

  There are no responses.   
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Q4 Team 
 

Answered: 8    
Skipped: 0 

 

 
 
 
 

Not applicable 
25% (2) 

Public sector 
North 
25% (2) 

 
 
 
 
 
 
 

Industrial 
Products & 

Services 
12.50% (1) 

 
 

Public sector 
South 
37.50% (3) 

 
 
 

 Answer Choices Responses 

Public sector North 25%                                                                                                                       2 

Public sector South 37.50%                                                                                                                 3 

Municipalities 0%                                                                                                                         0 

Industrial Products & Services 12.50%                                                                                                                 1 

Industry & Health Care Solutions 0%                                                                                                                         0 

Maintenance NXP 0%                                                                                                                         0 

Not applicable 25%                                                                                                                       2 

TTT ooo ttt aaa lll                                                                                                                                                                                                                                                                 
888  
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Q5 Years of service in current role. 
 

Answe re d: 8    Skippe d: 0 
 

 
0 through 2 
years 
12.50% (1) 

 
 
 
 
 
 

11 years or 
more 

50% (4) 

 
3 through 5 
years 
37.50% (3) 

 
 
 
 
 
 
 
 

Answer Choices Responses 

0 through 2 years 12.50%                                                                                                                 1 

3 through 5 years 37.50%                                                                                                                 3 

6 through 10 years 0%                                                                                                                         0 

11 years or more 50%                                                                                                                       4 

TTT ooo ttt aaa lll                                                                                                                                                                                                                                                                 
888  
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Q6 Possibly previous roles within the 
organization. 

 
Answered: 3    Skipped: 5 

 
Answer Choices                                                                                                      

 

Responses 

1.                                                                                                        
Responses 

100%                                                                                                                     
3 

2.                                                                                                        
Responses 

100%                                                                                                                     
3 

3.                                                                                                        
Responses 

100%                                                                                                                     
3 

TTT ooo ttt aaa lll    RRR eee sss ppp ooo nnn ddd eee nnn ttt sss :::    333  

 
# 1. Date 

1 leidinggevend monteur 6/17/2013 3:06 PM 

2 Monteur 6/17/2013 11:52 AM 

3 Planner 6/13/2013 1:27 PM 

# 2. Date 

1 bedradings monteur 6/17/2013 3:06 PM 

2 Leidinggevend monteur 6/17/2013 11:52 AM 

3 Servicemonteur 6/13/2013 1:27 PM 

# 3. Date 

1 service monteur 6/17/2013 3:06 PM 

2 Hardware engineer 6/17/2013 11:52 AM 

3 Inspectiemonteur 6/13/2013 1:27 PM 
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2

 

 

 

Q7 Please indicate to what extent you agree 
the statement. 

 
Answered: 8    Skipped: 0 

Introduction and 
implementa...                                                                       

2                                                                                         
5 

1 

 
 

Initially 

staff                                                                      2 

appeared...                                                                       
2                                                              

4 

 
 
 

Staff 
opinions were                                                                                                       

found...                                                                       
2                              

3
 

 

 
 

Staff well 

knows the                                                                      2 

principles...                                                                       
2                                                              

4
 

 

 
 

Staff has 

been well                                                                      2 

trained wi...                                                                      
2                              

3
 

1 
 
 

Due to CCPM                                      1 

staff did get                                                                                                                                                                 5 
different...                                                                       

 
 
 

CCPM includes 

a total                                      1 

different...                                                                       
2                                                                                         

5 

 
 

2 

Transition to                                      1 

CCPM is                                      1 

easily done.                                                                       
2 

 
 

1 

Staff easily                                                                                                       3 

falls back to                                      1 
old patterns.                                      

1                              
2

 
 

 
 

0                             1                              2                              3                              4                             5 

 
 

 

disagree 
 

slightly 
 

neutral 
 

slightly 
 

agree 
 

no opinion 
 disagree  agree   
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  disagree slightly 

disagree 
neutral slightly 

agree 
agree no opinion Total 

Introduction 

and 
implementation 

of CCPM 
went we ll. 

0% 
0 

0% 
0 

0% 
0 

25% 
2 

62.50% 
5 

12.50% 
1 

  
8 

 

        

Initially staff 

appeared 

quite skeptic 

about the 
methods of 
CCPM . 

0% 
0 

0% 
0 

25% 
2 

25% 
2 

50% 
4 

0% 
0 

  
8 

Staff 

opinions 
we re found 

re le v ant. 

0% 
0 

0% 
0 

37.50% 
3 

25% 
2 

37.50% 
3 

0% 
0 

  
8 

Staff well 

knows the 

principle s of 

CCPM . 

0% 
0 

0% 
0 

25% 
2 

50% 
4 

25% 
2 

0% 
0 

  
8 

Staff has be 

e n well 

trained with 

CCPM 
methods. 

0% 
0 

0% 
0 

25% 
2 

37.50% 
3 

25% 
2 

12.50% 
1 

  
8 

Due to 

CCPM staff 

did get 

different 

tasks. 

0% 
0 

12.50% 
1 

62.50% 
5 

25% 
2 

0% 
0 

0% 
0 

  
8 

CCPM 

include s a 

total 
different 

mind se t of 
project 

thinking. 

0% 
0 

0% 
0 

12.50% 
1 

25% 
2 

62.50% 
5 

0% 
0 

  
8 

Transition to 
CCPM is 
easily done . 

25% 
2 

12.50% 
1 

12.50% 
1 

25% 
2 

25% 
2 

0% 
0 

  
8 

Staff easily 

falls back to 
old patterns. 

12.50% 
1 

37.50% 
3 

12.50% 
1 

25% 
2 

12.50% 
1 

0% 
0 

  
8 
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Q8 Please indicate to what extent you agree 
the statement. 

 
Answered: 8    Skipped: 0 

 
 

 
I perceive 

CCPM a simple 
way of... 

 
 
 

I perceive 
CCPM a 

natural wa... 

 
 
 

I recognize 
the 

advantages... 

 
 
 

As soon as we 
score a 

project I... 

 
 
 

I rather 
focus on 

achieving ... 

 
 
 

I prefer to 
do more tasks 

at a time. 

 
 
 

Shortening 
task times is 

nice. 

 
 
 

A project 
buffer is 

nice. 

 
 
 

I expect that 
after 5 years 

we will st... 
 
 
 

0%                       20%                         40%                         60%                         80%                   100% 

 
 

 

disagree 
 

slightly 
 

neutral 
 

slightly 
 

agree 
 

no opinion 
 disagree  agree   
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  disagree slightly 

disagree 
neutral slightly 

agree 
agree no opinion Total 

I perceive 

CCPM a 
simple way 

of working. 

0% 
0 

0% 
0 

25% 
2 

50% 
4 

25% 
2 

0% 
0 

  
8 

I perceive 

CCPM a 
natural way 

of working. 

12.50% 
1 

62.50% 
5 

12.50% 
1 

12.50% 
1 

0% 
0 

0% 
0 

  
8 

 

        

I re cognize 

the 
advantages 

of working 
according 

CCPM . 

0% 
0 

0% 
0 

0% 
0 

12.50% 
1 

87.50% 
7 

0% 
0 

  
8 

As soon as 

we score a 

project I 

want to start 
it up as soon 

as possible . 

37.50% 
3 

12.50% 
1 

50% 
4 

0% 
0 

0% 
0 

0% 
0 

  
8 

I rather 

focus on 

achieving 

due dates 

than 
shortening 

le ad time s. 

25% 
2 

25% 
2 

12.50% 
1 

12.50% 
1 

25% 
2 

0% 
0 

  
8 

I prefer to 

do more 
tasks at a 

time . 

12.50% 
1 

62.50% 
5 

25% 
2 

0% 
0 

0% 
0 

0% 
0 

  
8 

Shortening 

task time s is 
nice . 

0% 
0 

12.50% 
1 

25% 
2 

37.50% 
3 

25% 
2 

0% 
0 

  
8 

A project 

buffer is 
nice . 

0% 
0 

0% 
0 

12.50% 
1 

12.50% 
1 

75% 
6 

0% 
0 

  
8 

I expect that 

after 5 years 
we will still 

be working 

according 

CCPM . 

0% 
0 

0% 
0 

25% 
2 

0% 
0 

75% 
6 

0% 
0 

  
8 
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Q9 Please indicate to what extent the 
following themes are less or more 

applicable (note the dots). 
 

Answered: 8    Skipped: 0 

 
 

 
Because of 

CCPM I 
perceive …... 

 
 
 

Because of 
CCPM I 

perceive …... 

 
 
 

Because of 
CCPM I must 
change tas... 

 
 
 

Because of 
CCPM I get 

addressed ... 

 
 
 

Because of 
CCPM I have … 

freedom in... 

 
 
 

Because of 
CCPM there is 

… team... 

 
 
 

Because of 
CCPM there is 

… task... 

 
 
 

I prefer 
working 

according... 
 
 
 

0%                       20%                         40%                         60%                         80%                   100% 
 

 
 

a lot less        less                 as much as    more               a lot more      no opinion 
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  a lot less less as much as more a lot more no opinion Total 

Be cause of 
CCPM I 
perceive … 
rest with my 

work. 

0% 
0 

0% 
0 

25% 
2 

25% 
2 

25% 
2 

25% 
2 

  
8 

Be cause of 
CCPM I 
perceive … 
stress with 

my work. 

25% 
2 

25% 
2 

25% 
2 

0% 
0 

0% 
0 

25% 
2 

  
8 

 

Be cause of 12.50% 37.50
 

25% 0 0% 25%   
CCPM I must 1 3 2 0 0 2 8 
change        
tasks …        
often.        

Be cause of 0% 0
 

25% 12.50
 

37.50% 25%   
CCPM I get 0 0 2 1 3 2 8 
addressed        
on task        
progress …        
often.        

Be cause of 12.50% 25
 

37.50% 0 0% 25%   
CCPM I have 1 2 3 0 0 2 8 
… freedom        
in selecting        
which task        
to execute .        

Be cause of 0% 0
 

25% 50
 

0% 25%   
CCPM the re 0 0 2 4 0 2 8 
is … team        
orientation.        

Be cause of 0% 0
 

12.50% 50
 

12.50% 25%   
CCPM the re 0 0 1 4 1 2 8 
is … task        
Orientation.        

I prefer 0% 0
 

0% 50
 

25% 25%   
working 0 0 0 4 2 2 8 
according        
CCPM …        
Than the        
traditional        
way of        
working.        
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Q10 Please indicate to what extent you 
agree the statement. 

 
Answered: 8    Skipped: 0 

 
 

 
The CCPM 

system 
determines... 

 
 

The CCPM 
determines 

what... 

 
 
 

CCPM requires 
a very solid 

schedule. 
 

 
 
 

CCPM requires 
obedience. 

 
 
 

CCPM requires 
team work. 

 
 

The senior 
management is 

in charge ... 

 
 
 

The project 
manager is in 

charge of... 

 
 
 

The CCPM tool 
(concerto) is 

user... 

 
 
 

The CCPM tool 
(concerto) is 

sufficient. 
 
 
 

0%                       20%                         40%                         60%                         80%                   100% 

 
 

 

disagree 
 

slightly 
 

neutral 
 

slightly 
 

agree 
 

no opinion 
 disagree  agree   
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  disagree slightly 
disagree 

neutral slightly 
agree 

agree no opiion Total 

The CCPM 
system 
dete rmines 
the 
priorities. 

0% 
0 

0% 
0 

12.50% 
1 

37.50% 
3 

50% 
4 

0% 
0 

  
8 

 

        

The CCPM 

dete rmines 

what 

action(s) 

must be 

undertaken. 

12.50% 
1 

0% 
0 

25% 
2 

62.50% 
5 

0% 
0 

0% 
0 

  
8 

CCPM 
re quire s a 
very solid 

schedule . 

0% 
0 

0% 
0 

12.50% 
1 

37.50% 
3 

50% 
4 

0% 
0 

  
8 

CCPM 
re quire s 
obedie nce . 

0% 
0 

0% 
0 

12.50% 
1 

50% 
4 

37.50% 
3 

0% 
0 

  
8 

CCPM 
re quires 
team work. 

0% 
0 

0% 
0 

25% 
2 

50% 
4 

25% 
2 

0% 
0 

  
8 

The senior 

management 
is in charge 

of progress 

me e tings. 

37.50% 
3 

50% 
4 

12.50% 
1 

0% 
0 

0% 
0 

0% 
0 

  
8 

The project 

manage r is 
in charge of 

progress 
me e tings. 

0% 
0 

12.50% 
1 

12.50% 
1 

50% 
4 

25% 
2 

0% 
0 

  
8 

The CCPM 
tool 
(concerto) is 

use r 
friendly. 

0% 
0 

37.50% 
3 

37.50% 
3 

12.50% 
1 

0% 
0 

12.50% 
1 

  
8 

The CCPM 
tool 
(concerto) is 

sufficient. 

0% 
0 

0% 
0 

25% 
2 

37.50% 
3 

25% 
2 

12.50% 
1 

  
8 
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Q11 Please indicate to what extent the 
following themes are less or more 

applicable (note the dots). 
 

Answered: 8    Skipped: 0 
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Because of 

CCPM 
priorities... 

 
 
 

Because of 
CCPM project 

progress i... 

 
 
 

Because of 
CCPM we 

control … ... 

 
  

Because of 
CCPM we 

control … ... 

 
 

Because of 
CCPM we 

control … ... 

 
 
 

Because of 
CCPM we 

control … ... 

 
 
 

Because of 
CCPM we 

control … ... 

 
 
 

Because of 
CCPM we gain 

… insight... 

 
 
 

Because of 
CCPM we gain 
… overview... 

 
 

Because of 
CCPM we gain 

… insight... 

 
 

Because of 
CCPM there is 

… a matter... 

 
 
 

Because of 
CCPM we are … 

conscious... 
 
 
 

0%                       20%                         40%                         60%                         80%                   100% 
 

 
 

a lot less        less                 as much as    more               a lot more      no opinion 

 
 



HU University of Applied Sciences Utrecht Master of Project Management 

 

Critical Chain Project Management Appendix E Case study responses 
 
 

CCPM 
priorities are 

0 0 1 3 3 1 8 

unambiguously.        

Be cause of 
CCPM 

project 
progress is 
… 
transpare nt. 

0% 
0 

0% 
0 

12.50% 
1 

37.50% 
3 

37.50% 
3 

12.50% 
1 

  
8 

Be cause of 

CCPM we 
control … on 

process 
speed. 

0% 
0 

12.50% 
1 

25% 
2 

50% 
4 

0% 
0 

12.50% 
1 

  
8 

Be cause of 

CCPM we 
control … on 

project lead 

time . 

0% 
0 

0% 
0 

0% 
0 

62.50% 
5 

25% 
2 

12.50% 
1 

  
8 

Be cause of 

CCPM we 
control … on 

project 

budget. 

0% 
0 

75% 
6 

12.50% 
1 

0% 
0 

0% 
0 

12.50% 
1 

  
8 

Be cause of 

CCPM we 
control … on 

project due 

dates. 

0% 
0 

0% 
0 

37.50% 
3 

37.50% 
3 

12.50% 
1 

12.50% 
1 

  
8 

Be cause of 

CCPM we 
control … on 

task due 
date s. 

12.50% 
1 

0% 
0 

25% 
2 

50% 
4 

0% 
0 

12.50% 
1 

  
8 

Be cause of 

CCPM we 
gain … 

insight 
about critical 

re source s. 

0% 
0 

0% 
0 

50% 
4 

37.50% 
3 

0% 
0 

12.50% 
1 

  
8 

Be cause of 

CCPM we 

gain … 
overview 

about the 

progress of 

project 
tasks. 

0% 
0 

0% 
0 

0% 
0 

37.50% 
3 

50% 
4 

12.50% 
1 

  
8 

Be cause of 

CCPM we 

gain … 

insight 
about which 

actions to 

take . 

0% 
0 

0% 
0 

12.50% 
1 

62.50% 
5 

12.50% 
1 

12.50% 
1 

  
8 

Be cause of 

CCPM the re 

is … a matte r 

of 
unambiguous 

communication. 

0% 
0 

0% 
0 

12.50% 
1 

50% 
4 

25% 
2 

12.50% 
1 

  
8 

Be cause of 

CCPM we 

are … 

conscious 

about the 
consequences 

of project 
decisions. 

0% 
0 

0% 
0 

25% 
2 

37.50% 
3 

25% 
2 

12.50% 
1 

  
8 

 
 

  a lot le ss le ss as much as more a lot more no opinion Total 

Be cause of 0% 0
% 

12.50% 37.50
% 

37.50% 12.50%   
 

 
se t … 
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Q12 Please indicate to what extent you 
agree the statement. 

 
Answered: 8    Skipped: 0 

 
 

 
CCPM appears 
a good method 

to control... 

 
 
 

CCPM appears 
a good method 

to manage... 

 
 
 

CCPM 
increases 
project... 

 
 
 

CCPM 
decreases 

project le... 

 
 
 

CCPM leads to 
timely 

project... 

 
 
 

CCPM 
contributes 
to project... 

 
 
 

CCPM 
contributes 

to increas... 
 
 
 

0%                       20%                         40%                         60%                         80%                   100% 

 
 

 

disagree 
 

slightly 
 

neutral 
 

slightly 
 

agree 
 

no opinion 
 disagree  agree   
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  disagree slightly 

disagree 
neutral slightly 

agree 
agree no opinion Total 

CCPM 

appears a 

good 
me thod to 

control 

projects. 

0% 
0 

0% 
0 

25% 
2 

25% 
2 

50% 
4 

0% 
0 

  
8 

CCPM 

appears a 

good 
me thod to 

manage 

bottle necks 

within a 
multi project 
environment. 

0% 
0 

0% 
0 

12.50% 
1 

75% 
6 

12.50% 
1 

0% 
0 

  
8 

CCPM 

increase s 

project 

throughput. 

0% 
0 

0% 
0 

25% 
2 

25% 
2 

50% 
4 

0% 
0 

  
8 

 

        

CCPM 
decreases 
project le ad 

time . 

0% 
0 

0% 
0 

37.50% 
3 

37.50% 
3 

25% 
2 

0% 
0 

  
8 

CCPM le ads 

to timely 
project 
delivery. 

0% 
0 

0% 
0 

50% 
4 

25% 
2 

25% 
2 

0% 
0 

  
8 

CCPM 

contribute s 
to project 

cost 
reduction. 

0% 
0 

0% 
0 

25% 
2 

37.50% 
3 

37.50% 
3 

0% 
0 

  
8 

CCPM 

contribute s 
to increased 

profitability 

of the 

company. 

0% 
0 

0% 
0 

25% 
2 

50% 
4 

25% 
2 

0% 
0 

  
8 
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Critical Chain Project Management - Experts Review 
 

 

Q1 Would you like to participate the survey 
? 

 
Answered: 12    Skipped: 0 

 
 

 
Yes 

 

 
 
 

No (=abort) 
 
 
 

0%                       20%                         40%                         60%                         80%                   100% 

 
 
 

Answer Choices Responses 

Ye s 100%                                                                                                                 
12 

No (=abort) 0%                                                                                                                        
0 

TTT ooo ttt aaa lll                                                                                                                                                                                                                                                               
111 222  
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Critical Chain Project Management - Experts Review 
 

 

Q2 I confirm consent. 
 

Answe re d: 12    Skippe d: 0 

 
 

 
Yes 

 

 
 
 

No (=abort) 
 
 
 

0%                       20%                         40%                         60%                         80%                   100% 

 
 
 

Answer Choices Responses 

Ye s 100%                                                                                                                 
12 

No (=abort) 0%                                                                                                                        
0 

TTT ooo ttt aaa lll                                                                                                                                                                                                                                           
111 222  
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Critical Chain Project Management - Experts Review 
 

 

Q3 My role within the organization (multiple 
answers allowed). 

 
Answered: 12    Skipped: 0 

 

 
 

Consultant 

 
 

Line Manager 
 
 

Project 
Manager 

 
Project 
Worker 

 

 
0%                       20%                         40%                         60%                         80%                   100% 

 
 
 

Answer Choices Responses 

Consultant 58.33%                                                                                                                
7 

Line M anage r 16.67%                                                                                                                
2 

Proje ct M anage r 25%                                                                                                                      
3 

Proje ct Worke r 8.33%                                                                                                                  
1 

TTT ooo ttt aaa lll    RRR eee sss ppp ooo nnn ddd eee nnn ttt sss :::    111 222  
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Critical Chain Project Management - Experts Review 
 

 

Q4 Your field of experiences with CCPM 
(multiple answers allowed). 

 
Answered: 12    Skipped: 0 

 

 
 

Trainer 

 
Mentor/Coordi 

nator of 
implementa... 

 
User 

 
 

0%                       20%                         40%                         60%                         80%                   100% 

 
 
 

Answer Choices Responses 

Trainer 41.67%                                                                                                                
5 

Mentor/Coordinator  of implementation 91.67%                                                                                                              
11 

Use r 50%                                                                                                                      
6 
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Q5 Number of years of CCPM experience. 
 

Answered: 12    Skipped: 0 

 
 

0 through 2 
years 

 
3 through 5 

years 

 
6 through 10 

years 

 
11 years or 

beyond 
 

 
0%                       20%                         40%                         60%                         80%                   100% 

 
 
 

Answer Choices Responses 

0 through 2 years 16.67%                                                                                                                
2 

3 through 5 years 33.33%                                                                                                    
4 

6 through 10 years 33.33%                                                                                                                
4 

11 years or be yond 16.67%                                                                                                                
2 

TTT ooo ttt aaa lll                                                                                                                                                                                                                                                               
111 222  
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Q6 Please indicate to what extent you agree 
the statement. 

 
Answered: 12    Skipped: 0 

 
 

 
Introduction 

and 
implementa... 

 
 
 

Initially 
staff 

appeared... 

 
 
 

Staff 
opinions were 

found... 

 
 
 

Staff well 
know the 

principles... 

 
Staff has 

been well 
trained wi... 

 
 
 

Due to CCPM 
staff did get 

different... 

 
 

CCPM includes 
a total 

different... 

 
 
 

Transition to 
CCPM is 

easily done. 

 
 
 

Staff easily 
falls back to 
old patterns. 

 
 
 

0%                       20%                         40%                         60%                         80%                   100% 

 
 

 

disagree 
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slightly 
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no opinion 
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  disagree slightly 

disagree 
neutral slightly 

agree 
agree no opinion Total 

Introduction 

and 
implementation 

of CCPM 
we nt we ll. 

8.33% 
1 

8.33% 
1 

8.33% 
1 

33.33% 
4 

41.67% 
5 

0% 
0 

  
12 

        

Initially staff 

appeared 
quite skeptic 

about the 
methods of 
CCPM . 

0% 
0 

8.33% 
1 

0% 
0 

33.33% 
4 

58.33% 
7 

0% 
0 

  
12 

Staff 

opinions 
we re found 

re le v ant. 

0% 
0 

8.33% 
1 

33.33% 
4 

8.33% 
1 

50% 
6 

0% 
0 

  
12 

Staff well 

know the 

principle s of 

CCPM . 

8.33% 
1 

0% 
0 

8.33% 
1 

41.67% 
5 

41.67% 
5 

0% 
0 

  
12 

Staff has be 

e n well 

trained with 

CCPM 
methods. 

8.33% 
1 

0% 
0 

16.67% 
2 

33.33% 
4 

41.67% 
5 

0% 
0 

  
12 

Due to 

CCPM staff 

did get 

different 

tasks. 

16.67% 
2 

8.33% 
1 

16.67% 
2 

33.33% 
4 

25% 
3 

0% 
0 

  
12 

CCPM 

includes a 

total 
different 

mindset of 

project 
thinking. 

0% 
0 

8.33% 
1 

8.33% 
1 

25% 
3 

58.33% 
7 

0% 
0 

  
12 

Transition to 
CCPM is 
easily done . 

8.33% 
1 

41.67% 
5 

8.33% 
1 

8.33% 
1 

33.33% 
4 

0% 
0 

  
12 

Staff easily 

falls back to 

old patterns. 

0% 
0 

0% 
0 

25% 
3 

8.33% 
1 

66.67% 
8 

0% 
0 

  
12 
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Q7 Please indicate to what extent you agree 
the statement. 

 
Answered: 12    Skipped: 0 

 

 
CCPM is 

perceived a 
simple way... 

 
 
 

CCPM is 
perceived a 

counter... 

 
 
 

The 
advantages of 

working... 

 
 
 

One wants to 
start up a 

project as... 

 
 
 

One rather 
focuses on 

achieving ... 

 
 
 

One prefers 
to do more 

tasks at a... 

 
 
 

Shortening of 
task times is 
found nice. 

 
 
 

A project 
buffer is 

found nice. 

 
 
 

I expect that 
after 5 years 
CCPM will... 

 
 
 

CCPM 
particularly 

seems to s... 

 
 
 

CCPM 
particularly 
seems to... 
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agree 
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   disagree slightly 
disagree 

neutral slightly 
agree 

agree no opinion Total 

        CCPM is 
perceive d a 

simple way 
of working. 

16.67% 
2 

25% 
3 

41.67% 
5 

0% 
0 

16.67% 
2 

0% 
0 

  
12 

CCPM is 
perceived a 

counter 
intuitive way 

of working. 

16.67% 
2 

25% 
3 

25% 
3 

33.33% 
4 

0% 
0 

0% 
0 

  
12 

The 
advantages 

of working 
according 

CCPM are 

being 
re cognize d. 

0% 
0 

0% 
0 

0% 
0 

75% 
9 

25% 
3 

0% 
0 

  
12 

One wants 

to start up a 
project as 

soon as 

possible . 

8.33% 
1 

16.67% 
2 

8.33% 
1 

8.33% 
1 

58.33% 
7 

0% 
0 

  
12 

One rather 

focuses on 
achieving 

due date s 

than 
shortening 

le ad time s. 

0% 
0 

0% 
0 

8.33% 
1 

25% 
3 

66.67% 
8 

0% 
0 

  
12 

One prefers 

to do more 

tasks at a 

time . 

0% 
0 

16.67% 
2 

8.33% 
1 

33.33% 
4 

41.67% 
5 

0% 
0 

  
12 

Shortening 

of task time s 

is found 
nice . 

50% 
6 

8.33% 
1 

25% 
3 

0% 
0 

16.67% 
2 

0% 
0 

  
12 

A project 

buffer is 

found nice . 

0% 
0 

8.33% 
1 

25% 
3 

25% 
3 

41.67% 
5 

0% 
0 

  
12 

I expect that 

after 5 years 

CCPM will 

have 
increase d 

popularity. 

25% 
3 

16.67% 
2 

8.33% 
1 

33.33% 
4 

16.67% 
2 

0% 
0 

  
12 

CCPM 

particularly 

se e ms to 
suit bleu / 

structure 

oriented 
organizations. 

0% 
0 

0% 
0 

16.67% 
2 

33.33% 
4 

41.67% 
5 

8.33% 
1 

  
12 

CCPM 

particularly 

se e ms to 

suits re d / 
empathetic 

organizations. 

25% 
3 

25% 
3 

33.33% 
4 

8.33% 
1 

0% 
0 

8.33% 
1 

  
12 
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Q8 Please indicate to what extent the 
following themes are less or more 

applicable (note the dots). 
 

Answered: 12    Skipped: 0 

 
 

 
Because of 
CCPM one 

perceives ... 

 
 
 

Because of 
CCPM one 

perceives ... 

 
 
 

Because of 
CCPM one must 

change tas... 

 
 
 

Because of 
CCPM one gets 

addressed ... 

 
 
 

Because of 
CCPM one has 

… freedom ... 

 
 
 

Because of 
CCPM there is 

… team... 

 
 
 

Because of 
CCPM there is 

… task... 

 
 
 

One prefers 
working 

according... 
 
 
 

0                             3                              6                              9                             12                          15 
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  a lot less less as much as more a lot more no opinion Total 

Be cause of 
CCPM one 
perceives … 
rest with my 

work. 

0% 
0 

0% 
0 

0% 
0 

75% 
9 

25% 
3 

0% 
0 

  
12 

Be cause of 
CCPM one 
perceive s … 
stress with 

my work. 

0% 
0 

91.67% 
11 

8.33% 
1 

0% 
0 

0% 
0 

0% 
0 

  
12 

Be cause of 16.67% 66.67
 

8.33% 0 8.33% 0%   
CCPM one 2 8 1 0 1 0 12 
must change        
tasks …        
often.        

Be cause of 0% 8.33
 

8.33% 50
 

33.33% 0%   
CCPM one 0 1 1 6 4 0 12 
gets        
addressed        
on task        
Progress …        
often.        

Be cause of 41.67% 41.67
 

8.33% 8.33
 

0% 0%   
CCPM one 5 5 1 1 0 0 12 
Has …        
freedom in        
selecting        
which task        
to execute .        

Be cause of 0% 16.67
 

33.33% 41.67
 

8.33% 0%   
CCPM the re 0 2 4 5 1 0 12 
is … team        
orientation.        

Be cause of 0% 0
 

8.33% 66.67
 

25% 0%   
CCPM the re 0 0 1 8 3 0 12 
is … task        
orientation.        

One prefers 0% 16.67
 

41.67% 33.33
 

0% 8.33%   
Working 0 2 5 4 0 1 12 
According        
CCPM …        
than the        
traditional        
way of        
working.        
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Q9 Please indicate to what extent you agree 
the statement. 

 
Answered: 12    Skipped: 0 

 
 

 
The CCPM 

system 
determines... 

 
 
 

The CCPM 
system 

determines... 

 
 
 

CCPM requires 
a very solid 

schedule. 
 

 
 
 

CCPM requires 
obedience. 

 
 
 
 

CCPM requires 
team work. 

 

 
 
 

CCPM results 
to increasing 
control by... 

 
 
 

CCPM results 
to increasing 
control by... 

 
 
 

CCPM tools 
are user 
friendly. 

 
 
 

CCPM tools 
are 

sufficient. 
 
 
 

0%                       20%                         40%                         60%                         80%                   100% 
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  disagree slightly 
disagree 

neutral slightly 
agree 

agree no opinion Total 

The CCPM 
system 
determines 
the 
priorities. 

8.33% 
1 

0% 
0 

0% 
0 

16.67% 
2 

75% 
9 

0% 
0 

  
12 

        

The CCPM 
system 
determines 
what 

action(s) 

must be 

undertake n. 

25% 
3 

0% 
0 

8.33% 
1 

16.67% 
2 

50% 
6 

0% 
0 

  
12 

CCPM 
re quire s a 
very solid 

schedule . 

8.33% 
1 

8.33% 
1 

8.33% 
1 

33.33% 
4 

41.67% 
5 

0% 
0 

  
12 

CCPM 
re quire s 
obedience . 

8.33% 
1 

16.67% 
2 

16.67% 
2 

25% 
3 

33.33% 
4 

0% 
0 

  
12 

CCPM 
re quire s 
team work. 

0% 
0 

16.67% 
2 

16.67% 
2 

33.33% 
4 

33.33% 
4 

0% 
0 

  
12 

CCPM 
results to 
increasing 

control by 

line 

managers. 

33.33% 
4 

33.33% 
4 

8.33% 
1 

16.67% 
2 

8.33% 
1 

0% 
0 

  
12 

CCPM 
results to 
increasing 

control by 

project 

managers. 

25% 
3 

16.67% 
2 

16.67% 
2 

25% 
3 

16.67% 
2 

0% 
0 

  
12 

CCPM tools 

are use r 
friendly. 

8.33% 
1 

8.33% 
1 

16.67% 
2 

50% 
6 

16.67% 
2 

0% 
0 

  
12 

CCPM tools 

are 
Sufficient. 

0% 
0 

8.33% 
1 

25% 
3 

33.33% 
4 

33.33% 
4 

0% 
0 

  
12 
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Q10 Please indicate to what extent the 
following themes are less or more 

applicable (note the dots). 
 

Answered: 12    Skipped: 0 
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Because of 

CCPM 
priorities... 

 
 
 

Because of 
CCPM project 

progress i... 

 
 
 

Because of 
CCPM one 

controls …... 

 
 
 

Because of 
CCPM one 

controls …... 

 
 
 

Because of 
CCPM one 

controls …... 

 
 
 

Because of 
CCPM one 

controls …... 

 
 
 

Because of 
CCPM one 

controls …... 

 
 
 

Because of 
CCPM one 
gains …... 

 
 
 

Because of 
CCPM one 
gains …... 

 
 
 

Because of 
CCPM one 
gains …... 

 
 
 

Because of 
CCPM there is 

… a matter... 

 
 
 

Because of 
CCPM one is … 

conscious... 

 

0%                       20%                         40%                         60%                         80%                   100% 
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CCPM 
priorities are 

0 0 0 3 9 0 12 

unambiguously.        

Be cause of 
CCPM 
project 

progress is 
… 
transparent. 

0% 
0 

0% 
0 

0% 
0 

33.33% 
4 

66.67% 
8 

0% 
0 

  
12 

Be cause of 
CCPM one 

controls … 

on process 

speed. 

0% 
0 

0% 
0 

16.67% 
2 

50% 
6 

33.33% 
4 

0% 
0 

  
12 

Be cause of 
CCPM one 

controls … 

on project 

le ad time . 

8.33% 
1 

8.33% 
1 

8.33% 
1 

41.67% 
5 

33.33% 
4 

0% 
0 

  
12 

Be cause of 
CCPM one 

controls … 

on project 

budge t. 

8.33% 
1 

41.67% 
5 

16.67% 
2 

8.33% 
1 

0% 
0 

25% 
3 

  
12 

Be cause of 
CCPM one 

controls … 

on project 

due date s. 

0% 
0 

8.33% 
1 

0% 
0 

25% 
3 

66.67% 
8 

0% 
0 

  
12 

Be cause of 
CCPM one 

controls … 

on task due 

date s. 

41.67% 
5 

16.67% 
2 

8.33% 
1 

25% 
3 

8.33% 
1 

0% 
0 

  
12 

Be cause of 
CCPM one 

gains … 

insight 
about critical 

re source s. 

0% 
0 

0% 
0 

16.67% 
2 

16.67% 
2 

66.67% 
8 

0% 
0 

  
12 

Be cause of 

CCPM one 

gains … 
ove rv iew 

about the 

progress of 
project 

tasks. 

0% 
0 

0% 
0 

0% 
0 

50% 
6 

50% 
6 

0% 
0 

  
12 

Be cause of 

CCPM one 
gains … 

insight 

about which 

actions to 

take . 

0% 
0 

0% 
0 

8.33% 
1 

41.67% 
5 

50% 
6 

0% 
0 

  
12 

Be cause of 

CCPM the re 

is … a matte r 

of 
unambiguous 

communication. 

0% 
0 

0% 
0 

16.67% 
2 

58.33% 
7 

25% 
3 

0% 
0 

  
12 

Be cause of 
CCPM one is 
… conscious 
about the 

consequence s 

of project 
decisions. 

0% 
0 

8.33% 
1 

16.67% 
2 

33.33% 
4 

41.67% 
5 

0% 
0 

  
12 

 

 

  a lot le ss le ss as much as more a lot more no opinion Total 

Be cause of 0% 0
% 

0% 25
% 

75% 0%   
 
 

se t … 
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Q11 Please indicate to what extent you 
agree the statement. 

 
Answered: 12    Skipped: 0 

 
 

 
CCPM appears 
a good method 

of... 

 
 
 

CCPM appears 
a good method 

of managin... 

 
 
 

CCPM 
increases 
project... 

 
 
 

CCPM 
decreases 

project le... 

 
 
 

CCPM leads to 
timely 

project... 

 
 
 

CCPM 
contributes 
to project... 

 
 
 

CCPM 
contributes 

to increas... 
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  disagree slightly 

disagree 
neutral slightly 

agree 
agree no opinion Total 

CCPM 

appears a 

good 
method of 

controlling 

projects. 

0% 
0 

0% 
0 

0% 
0 

16.67% 
2 

83.33% 
10 

0% 
0 

  
12 

CCPM 

appears a 

good 
method of 

managing 

bottle necks 

in a multi 

project 
environment. 

0% 
0 

8.33% 
1 

0% 
0 

8.33% 
1 

83.33% 
10 

0% 
0 

  
12 

CCPM 

increase s 

project 

throughput. 

0% 
0 

8.33% 
1 

0% 
0 

25% 
3 

66.67% 
8 

0% 
0 

  
12 

        

CCPM 
de creases 
project le ad 

time . 

0% 
0 

8.33% 
1 

16.67% 
2 

25% 
3 

50% 
6 

0% 
0 

  
12 

CCPM le ads 

to timely 

project 
de live ry. 

0% 
0 

16.67% 
2 

0% 
0 

16.67% 
2 

66.67% 
8 

0% 
0 

  
12 

CCPM 

contribute s 

to project 
cost 
reduction. 

0% 
0 

16.67% 
2 

16.67% 
2 

25% 
3 

41.67% 
5 

0% 
0 

  
12 

CCPM 

contribute s 

to increase d 
profitability 

of the 

company. 

0% 
0 

16.67% 
2 

0% 
0 

16.67% 
2 

66.67% 
8 

0% 
0 

  
12 
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