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Abstract 

Critical Chain Project Management (CCPM) is a TOC tool used for planning and project management. It can be used both in 
one-project and multi-project structures where resources are being used in several projects simultaneously. 

In one-project structures, this tool includes:  
 

1) The elimination of the existing behavioral standards that are harmful to achieving the objectives of the project (finishing 
the job at the last moment, unreasonable delays in order to use maximum available time);  

2) Plan (Project Network), which takes into account the relationship between all the resources and tasks, as well as time to 
perform tasks with attention to "safety net" in time;  

3) The schedule of work, which is displays Critical Chain and buffers (half "safety net" time taken from individual tasks). 
 

For multi-project structures, this tool includes all the elements of the same tool designated to be used in a one-project structures, 
plus a tool to synchronize the implementation of projects - "drum", which can be either physical (resource) or virtual (a rule which 
states that it is inefficient to work on more than six projects). 

Both structures have an additional element that provides control and monitoring, - buffer management. Project Management 
Critical Chain method requires periodic updating of the time set for the completion of the tasks. This information is used to update 
the status of the various buffers, and provides information on when it is truly necessary to apply some corrective action. 
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1. Introduction 

Here follows further instructions for authors. The project is not only the development of, for example, software or 
construction documentation. Project - is any activity, which has clear time frame, giving a unique result in the form of 
products, services, achievements and extending according to a predetermined plan. Therefore, almost every leader in 
his daily work is connected with some projects. 

Perhaps you will agree that no matter how long it takes to perform each task within the project, it is important to 
complete the entire project in time. Regardless of the type of activity, there is always a need to complete several 
projects faster and at a lower cost. Accelerating construction projects allows you to launch new factories and shops in 
production faster and allows you to have faster return on investment. Accelerating the development and launch of a 
new product expands the market share, increase sales, and for many companies may be the difference between the 
market leader and outsider. In the field of information technologies rapid introduction of new online systems means 
greater opportunities for customer service, inventory management, and a number of other important management 
measures. For the majority of companies engaged in strategic projects, accelerating the projects is not just important, 
but essential. 

 
Despite the wide range of different project types, there is a list of questions common for all project types: 
 Projects takes longer than planned 
 Permanent budget overruns 
 Payments not received in time 
 Too many amendments and alterations 
 Too much overtime 
 All too often resources are not available in time (even if promised) 
 The necessary documents are not available in time (information, specifications, materials, design, permits ...) 
 The constant change of priorities 
 A lot of effort is spent to achieve the interim results 
 Superiors requires to increase the number of projects in work 

 
The simple fact that this list is so common, suggesting that a common problem is much more to do with the way 

companies manage projects than with any technical or specific factors. But there is a positive thing. The existence of a 
core of common problems gives companies a great opportunity to use a standard solution and make significant 
progress in the implementation of several projects faster and with fewer resources. 

2. Literature Review And Hypotheses  

Methodology of the Theory of Constraints for project management, Critical Chain, identifies three factors of 
project management, which almost inevitably cause negative effects listed above. Here they are: 

1. Bad multitasking 
2. Student`s syndrome 
3. Parkinson's Law 

2.1. Bad multitasking    

The process of stopping the work before it is completed, in order to do other some work that is perceived as more 
urgent or important. Each time the task execution is stopped, there are immediate loss of efficiency because of the 
need to remember details in order to resume the task execution later. Difficult mental tasks may require considerable 
time to return. Even worse, one task`s execution stop delays the consequent tasks execution as well. As a result, the 
overall duration of the project increases. 

Most companies are willing to admit that a bad multitasking takes place, and that people tend to have a lot of 
simultaneously opened tasks. This quickly leads to the "cascade effect". In other words, the delay spreads like a 
domino effect in the project, increasing the overall duration and delaying the project. The second and the third factors 
are directly related to how companies manage spare time in their projects. 
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Student`s syndrome associated with the phenomenon that most people begin to fully engage in the task only at the 
last moment before the deadline, like a student begins to study right before the exam. Student`s syndrome is a form of 
procrastination. 

 
Parkinson's Law is the observation that "work expands to fill all of the time remaining before its completion." Each 

employee strives to be busy all the time, not to look like a bum. And the bureaucracy will generate enough internal 
work to keep yourself always "busy" and to justify its existence without commensurate benefit. 

Uncertainty is a projects reality. Some actions to reduce uncertainty may be taken, but the complete elimination of 
uncertainty and variability is simply impossible. Project management can be compared to driving a car in a million 
city. No matter how well you drive your car, there is always likely to encounter delays (traffic jam, accident, road 
repair). No one can say exactly how long it takes to get from one place to another. You can only leave early "with a 
safe time", not to be late. Recall Murphy's Law: if there is a likelihood of some kind of trouble, it will happen. 

 
Most companies often behave as if they can eliminate the inherent variability of the project and uncertainty. They 

do this by trying to improve the quality of their assessment of the timing of the task. The goal is to learn to identify 
terms that can realistically be achieved, and at the same time does not have too much reserve, and then impose on the 
people responsible for the execution of these evaluations. The logical reaction of people responsible for completing 
some task in time is to give their assessment of the timing, the reality of which they are confident. This means that 
people should evaluate the duration of the task with sufficient safety margin to account for a significant amount of 
things "that can go wrong" on the way. 

2.2. Student Syndrome 

While this makes sense, and this is done with the best intentions, the effect on the project is devastating. As soon as 
the safety margin incorporates into the assessment of the time the student syndrome arises. First, students request 
additional time to prepare for the test, and when they get it, it seems that there is a lot of time and urgency removed, 
they are not being prepared for the test until the next deadline approaches. 

 
Same thing in projects. When people are busy, and estimate that the amount of time to execute the task is enough, 

they will not have a real reason to get started. As a result, most of the safe time included in each task is wasted at the 
beginning of its execution. Student Syndrome contributes significantly to the increase in time delays of the projects. It 
pledged that the safe time is not actually used to perform the work, despite the best intentions of the people. And very 
often the following situation arises: safe time that was consumed by the "students" in the beginning, becomes 
necessary in the end to overcome some unexpected obstacles. But it is not exists any more. As a result, the task is 
delayed, even thought that it was enough time and safety margin to finish it on schedule. 

2.3. Parkinson's Law 

On the other hand, each task is affected by Parkinson's Law. It ensures that, if the safe time has been added and has 
not been used up, the task would not be completed before the scheduled time, even if there are not any obstacles. In 
fact, there are two pitfalls. Firstly, when people have more time to complete the task, they often use that time to 
"improve" or "polish" it. So that work expands to fill all available time. 

Secondly, to finish work early - a disincentive for people. Finishing the task long before the deadline indicates the 
administration that the assessment of the timing was too "fat", and that in fact it can be done much faster. The next 
time limit of a task will be reduced to reduce the overall project duration. Taking this into account, workers would not 
ever finish their tasks earlier than expected to keep their safe time untouched. 

 
As a result, most companies may be noted that the timing of most tasks are usually very close to the estimates, and 

the number of tasks completed later than planned. From this it is easy to conclude that the company does an excellent 
job of correct assessment on task duration, and thus, it is not so much room for improvement through better 
synchronization. But this is very far from reality. There is a variability in a nature of each project. One task can take 10 
days, and because of certain obstacles or problems, 15 days next time. Therefore, in reality, trying to predict the 
duration of the task is like trying to predict the duration trip in a big city. It is understood that the trip will take 
different times on different days. 



99 Azar Izmailov et al.  /  Procedia - Social and Behavioral Sciences   229  ( 2016 )  96 – 103 

This means that if the concrete task or project duration assesment seems very reliable (i.e., they are performed in 
most cases), there is a significant loss thanks to a large “reserve” time. Consequently, it is possible to significantly 
reduce the duration and to increase the number of projects without adding new resources. 

3. Methodology 

Methodology of the Theory of Constraints Critical Chain allows to overcome the three main drivers of negative 
consequences listed above. In order to reduce the effect of bad multitasking, the company has to reduce the number of 
available jobs on the pipeline. The very presence of many tasks on each desktop creates too many opportunities for 
poor multi-tasking and prioritizing work incorrectly. Project managers motivated to complete their projects on time 
will convince to give them more resources and to change the priorities. Clients and administration will exert their 
pressure to refocus resources. Workers also tend to choose between a variety of tasks based on their own preferences 
and motivation. All this ensures poor multi-tasking as a result. 

 
Critical Chain stimulates the reduction of the number of active projects by freezing a large part of the projects in the 

pipeline. By reducing multitasking people stay focused and perform tasks much more quickly, allowing them to move 
quickly from one stage to another, faced with much less work queue. Freezing at least 25% of the projects are usually 
enough to speed up the progress of work and, therefore, projects completion time. When initially selected projects 
comes to the end, the frozen projects can be activated and executed much faster. This mechanism itself usually leads to 
a significant increase in the number of projects completed on time, without delays of any projects (even if the former 
were frozen initially). 

3.1. Coordination of the conveyor of projects with restriction 

After the initial freezing process, in order to achieve stable working state, it is important to ensure that new projects 
are launched in metered amounts, so that the number of active projects remains relatively low and declining bad 
multitasking. TOC indicates that the production line in any system or project can get as much work as it can get 
through the weakest link (restriction) in the chain of operations. Running more work than the constraint can serve will 
only lead to the accumulation of work in the front of limitation, not to an increase in the number of completed projects 
per time unit. 

Critical Chain requires new working processes to be started according to the capacity of the weakest link in the 
system (the most loaded resource) and to be coordinated in time with it.  

3.2. Time planning of the project implementation 

The second important aspect of the Critical Chain is the projects safety time planning so that the extra time was not 
wasted, and so that the planned life of the project were as short as possible, while ensuring the reliability of their 
performance. This is achieved by defining of the longest chain of dependent tasks and resources for the project at the 
very beginning of its planning. This is very similar to the well-known method of the Critical Path. However, the 
Critical Path for a number of projects does not allow to take into account the situation where the same resource is 
required for simultaneous execution of parallel tasks. As a result, Critical Path may give a more optimistic outlook for 
the end of the project compared with the Critical Chain, but a realistic time frame, as shown in the figure will increase 
and the plan will correspond to Critical Chain (See Figure 1). 
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Figure 1. Critical Chain vs Critical Path. 

 
If the scheduled time will be real, its assessment would obviously be greater, because for all tasks on the Critical 

Path execution time estimate is usually reduced by 50%, and this shortened time is placed at the end of the project into 
a common safety buffer and the small tasks feeding buffers are placed in the end of each branch circuit at the points 
integrating this chain part into the main Critical Chain (See Figure 2). Cutting a large part of the tasks estimated time 
and placing it at the end makes the overall buffer time much more suitable for the purposes of project management and 
available for any task on the Critical Chain, which can be delayed. 

 
 
 
 
 
 
 
 
 
 

 
 

 
 

Figure 2. Buffers. 
 

When the buffer is the same for all security tasks, task time is much shorter (and therefore less likely to cause a 
syndrome of the student or Parkinson's Law), much less than the delay resulting from the multitasking required total 
safety time is greatly reduced. The probability of a collision with a delay on any given task is very high, but the 
probability to encounter a delay in all tasks simultaneously is very low. Critical Chain allows to halve the guard time 
in the project buffer. Experience shows that that amount of time is enough for almost every organization.  

3.3. Using buffers for management decisions 

The last key element of the Critical Chain methodology is about how buffers are used to make management 
decisions in the implementation of projects.  

If there are delays on the Critical Chain, than part of the safety buffer at the end of the project will be consumed. 
Watching the percentage of work performed on the Critical Chain and the percentage of buffer’s time consumed, 
project managers can see the risks for all projects. When the project’s buffer time consumed more rapidly than the 
work is performed on the Critical Chain, than the buffer is in the red state, or in other words the project runs the risk of 
being late. When the two, buffer and Critical Chain,  moving at the same speed, buffer is yellow, which is good. When 
the work is done at a faster pace than the buffer is consumed - the project goes ahead and the buffer is green (See 
Figure 3). At a glance project manager can understand which of his projects are going well, which are in danger, and 
decide where and when to intervene.  
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Figure 3. Decision making on the basis of the buffer. 
 

For project managers, who are responsible for completing projects on time, it is important to see that the problem 
consumes buffer faster than the work is performed. They need to understand what problem delays the work to take the 
necessary action to bring the project back to the yellow or green zone. By monitoring the buffer for trends (becoming 
more green, or becoming more red), they can easily see the effect of the corrective actions taken by them. 

For the heads of departments (resources), it is a central question to set priorities and load people and environment 
with optimal amount of work. Given that each task is listed in the buffer of the project, they can see if the task 
execution goes well (green buffer), or if there is a problem (red buffer). Project tasks that are red, receive a higher 
priority than green, that can wait, because they have more guard time. Heads of divisions can thus allocate their 
resources based on the status of all projects and eliminate the constant battles over priorities. Looking at the challenges 
ahead for their department and their status, managers are able to plan and allocate resources for the tasks based on the 
load and relative urgency. 

 
Finally, the Critical Chain method provides a model for the functioning of the resources themselves, the people 

who do the work on the projects. Visibility of each buffer status for each task allows people to clearly see what are the 
most important tasks right now, allowing them to make informed decisions about priorities without the "help" of 
senior management. They can also see that it is important to seek help if there is a delay. Red task should require clear 
objectives for assistance when there is an obstacle, whereas the green task can wait without compromising the project. 

Of course, it is important to give some details about the projects to ensure that the necessary information is up to 
date and accurate. Most approaches to project management are based on measuring the performance as a percentage of 
completed work, or on the time spent. Unfortunately, these measurements do not indicate how much time is required 
to complete the task. The reality is that in practice many managers are faced with a situation, when the completion of 
the last 10% of the problem is as necessary and important as the first 90%. 

 
To combat this problem we have a task manager, which report the time remaining to complete the task. In most 

cases, it is much easier and more accurate than counting the percentage of completed work or hours spent. Knowing 
remaining time until the completion of all tasks, it is easy to fold the remaining time on the Critical Chain and 
compare it with the size of the buffer consumed. There are several software packages available on the market that 
automatically provide information and reports, as described above, which greatly facilitates the use of Critical Chain 
in the organization. 
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4. Conclusion 

The result of applying these three key steps (implementation of the project in accordance with the limits of the 
pipeline, project planning method, Critical Chain buffers and management decisions based on that buffers) is a 
significant acceleration of the flow of work and completion of the project. 

       Companies using this approach, usually complete more than 95% of the projects on time, project duration is 
reduced by 25-50%. They achieve these results by synchronizing workflows through existing resources without 
adding people and investments in their systems. Reducing the duration of the projects means completion of more 
projects in the same amount of time, which significantly increases the return on investment in projects and the 
acceleration of the passage. 

 
    Although these changes are conceptually easy to understand, their implementation in practice, faces a number of 

serious problems. Great courage is required to change long-standing practices, procedures and measures used for 
project management at all levels. The transition from starting projects in the pipeline as soon as possible, to launching 
them in accordance with the limits, means a change in the widely held belief that the sooner you start the project the 
sooner it will be completed. All this need the appropriate support of senior management and cooperation with the sales 
department, otherwise you will be under pressure to run more and more projects that will paralyze the pipeline and 
ensure the negative return of bad multitasking.  
       The introduction of buffers in the project requires executive support based on the understanding of basic 
principles, otherwise it will lead to the destruction of the buffers and the launch of unrealistic plans. Project 
management and setting priorities in accordance with the buffers means that managers need to consider the allocation 
of resources between the objectives depending on the buffer status of each task as the primary means of control. The 
magnitude of these cultural changes are significant, as each change requires overcoming the inertia of old practices 
and beliefs, each of which could undermine the process of change. 
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