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Project management 
engineering

So we meet again and the subject of today is fascinating: project management. I don’t know about 
any subject which is so diversified as project management. Think about it. Construction of a 
building – is a project, a launching a marketing program in a new territory – a project. 
Implementing EAP system – huge project, but it becomes even more interesting when we bear in 
mind that the how all sections of organizations all organizations which are multiproject 
environments. Take for example a software house. That’s a multiproject environment, as a matter 
of fact all of engineering is multiproject. The first thing that comes into mind is… what do you think
is there anything that really connects them besides the name? Can we deal with all of them? At 
the same time is there nothing which is uncommon. I think that the best way is to ask people what 
is your problem in the field of project management? 

What is the problem?
What to change?

Well, if you noticed people that are deeply immersed in projects are experts in bitching and 
moaning and they have good reasons for it so ask them what really bothers them. Amazingly 
enough you find out that no matter what is the environment of the project it can be a construction
company or it can be engineering of new products or it can be putting out a movie which is a huge 
project. 

Common complaints

The complaints have enormous similarities, for example let me show you a list that I got from a 
friend of mine. He had a lot of experience in projects and this list was not picked up because it is 
unique. It’s a list that this person have composed within three minutes - chose your good reason 
for bitching and moaning. Let’s look on this list. For example one of the complaint that you wrote is
usually original due dates are not met. 

Common complaints
1. Usually original due 

dates are not met
Somebody promised to a client we will not talk about how we promise to a client now we have to 
deliver we are doing our best not always we are succeeding in meeting it, for example by the way 
when I’ve talked with the Israeli armed forces, I spend a lot of time doing reserved duty there, 
they’ve claimed that there isn’t such a thing as a project finished on time or a budget or original 
content. Such an animal does not exist. When I talked with American air force the top generals 
there they said we always finish the project on time, on the last time, on the final date but we 



change the final date for times. It’s good recovery plans. I think that everybody is aware that this 
danger or this undesirable effect exists. Let’s see some other complaints, for example the second 
very frequent complaint is there are too many changes. 

Common complaints
1. There are too 

many changes
We started the project we thought that we have done quite a good job of scoping it out before 
that a matter fact that it took a lot of time to do it and then we start to do it and immediately 
changes start to appear, all the time. Another complaint is: Too often resources are not available 
when needed (even if they are promised) went here - they promised to give three people at that 
time. 

Common complaints
1. Too often resources 

are not available 
when needed (even 
when promised).

The time have come - we are lucky we have two. How many times it happens to you? Often. More. 
Necessary things are not always available on time. 

Common complaints
1. Necessary things 

are not available 
on-time.

When I talked about the necessary things are components of things we needed to get from the 
outside even from subcontractors or from vendors or even things like permissions. Now so many 
times we have to get permissions in order to do some task, permission from authorities internally 
or externally and we’ve done everything for that and then the permission didn’t come on time and 
now we have to really jump through hoops. Another thing. There are fights about priorities 
between projects. 

Common complaints
1. There are fights 

about priorities 
between projects.

And this is very very common when we are dealing with multiproject environment and when we 
are talking about even a single project many time when resources involved have other things to do 
besides the project and there are fights all the time. 
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Are you aware of such things? Oh, yes. More. There are budget over-runs. 

Common complaints
1. There are budget 

over-runs.
And sometimes startling budget over-runs. As a matter of fact whenever we have a project that 
finished in budget it’s in the newspapers. It’s news. More. There is too much re-work.

Common complaints
1. There is too much

re-work.
 What is meant by re-work? We’ve done something, later it turned out that the specs are not 
correct - we have to do it again and again. And some places are saying that this is the biggest killer. 
Have you noticed something amazing? Who wrote this list - you? It’s unbelievable even though the
projects are so diversified the complaints are the same is it a full list? of course not. Just allow any 
project manager or somebody working project the freedom to complain and he will go on moaning
forever. But these are typical things does it mean that if the problems are the same in projects that
the cause for them is the same? not necessarily. and that’s very important to find out because by 
now you all know the first question always is what to change and in order to answer it we have to 
find the core problem the things cause the undesirable effects. I will use this opportunity because 
it is already the third in the session to show you how do you go from this ocean of undesirable 
effects into finding what is the thing in the bottom. What is the cause for all of them how do you 
find them all. Well, the technique is very simple. Simply because of the way that we as human 
beings are operating. Do you know what do we call an undesirable effect. No one of these things 
you have seen. It actually is a title for a situation where we find ourselves in a conflict, where we 
find ourselves between a rock and a hard place and what comes out from our month is the thing 
that bothers us is actually a title for this conflict. So what you do is the following you take anyone 
of these complaints it doesn’t matter which one and you start to ask the person what bothers you 
there, what conflict are you complaining about, what is the thing that you put yourself between a 
rock and a hard place that you have just mentioned and these few questions you get it. let me 
show for example, usually original due dates are not met. 

Usually original due
dates are not met

When I asked the person that gave me that list so what? He said what do you mean so what? I said 
look when we see that we are about miss a due date, now we have to take some corrective 
actions. Fine. What are the corrective actions is certainly depends. But, for example one corrective 
action is to give up some of the content of the project. We wanted this and this and this features – 
fine, we give up on this and this feature – let’s have it on time. The most famous example of that is 
the stadium that was in Montreal for the Olympic they gave up off the roof after finish on time or 
for some other time what you are saying I must get some more people four more people I must get
more resources if you want me to finish on time. So fine what is the problem? Do you know every 



time that this happens that we see that we are probably not meet the due date and now we are 
asking for a trimming part of the project part of the content or more resources top management 
has to approve it, always frown, always they don’t like it, and it’s not so easy to get the permission 
then to do it. Look on it actually this what we see here is a conflict. Let’s see the conflict. 

Something happened we are afraid now that we will not meet the project on time, we will not 
deliver on time.  In other words what you have to do is to bring the schedule back on track in order
to bring the schedule back on track we must take some expansive correction actions or trim the 
project content because otherwise the project we will not finish on time. When we are suggesting 
to do it and we are saying to top management Fine we have to trim that or that or give me five 
more people. They say don’t do it. Don’t take expansive correction, corrective actions or do not 
trim the project. Why do they say it - because they are stupid? No. Because they are aware that 
you are not allowed to jeopardize the original commitment for the content and you must finish the
project within the budget as well. If they notice it’s not you are against the top management  
you‘ve a common objective. What is the common objective is to meet the original commitment 
and remember in every project there are three original commitments. There is commitment of a 
date of delivery when we finish. There is the commitment of the content of what we are going to 
deliver and the reason commitment for budget or price. Three different commitments whenever 
you have this problem of time the corrective actions that you have to take are clashing with other 
commitments - that’s where you find yourself between a rock and a hard place, am I right? Uh-
huh. Let’s look on another one of the complaints. On the second one, what was it - there are too 
many changes. Well, you are asking why do you have the changes and what is the problem and 
they say “Well, it depends, you said so many times we don’t know what to do”. And then another 
department or another people which are responsible for another part of the project are coming 
and saying: “Sorry, in order to do the contents that we are talking about you have to change what 
you have done, that doesn’t fit, now change or said even worse of that, the client. You said exactly 
what you want you signed a contract we started to do, he is looking what we are doing and said  
“No, that’s not what I meant!” He wants a change but sometimes they are refusing to pay for the 



change. So these are the two sources that are for changes, are they internally because people 
went into a problem in the other side of the project and it still has to be integrated or the client? so
said what’s the problem and once again you see immediately what is the problem look. 

The need is to take actions to fulfill the original commitment for content all due date. These 
actions now has to require a change from us, otherwise we cannot meet it or let’s not forget we 
have to honor the commitment to the client to deliver what they really need which means they 
have to do the changes they say “that’s not what we want” or “that’s not what we need”. On the 
other hand we are afraid to make these changes because what do these changes require usually 
more time or more money? Is it understood, yes or no? once again when they are saying “Think, 
we want to meet all original commitment in this case as usually the changes are coming from 
what? from the need to protect the content, but the actions that we have to take  the changes that
we have to take to protect the content are jeopardizing the money and due date commitment. Is it 
understood? OK, beautiful. You can go one by one on all of them  and you’ll see - the same part 
repeats for example let’s take the last complaints that we have. What was it? There is too much re-
work. So you ask “Why do we have to re-work?” and they said because the specs (specifications) 
that we work on turned out to be not correct so now we have to do it again”. So I say “Why did you
wait until the specs will be correct?” and what is his answer? “If we wait until the whole specs will 
be laid out, then we are definitely going to be late so we have to start before we finish to 
planning”. Does it happen to you? Look again what is the conflict. 



We must take actions to secure meeting the original due date because of that we have to start 
many times before the specs are finished. If we start before the specs are finished - means in order
to secure it - we have to start early, we have to do re-work, on the other hand, God forbid that we 
have to do re-work because what is re-work doing. Immediately it inflates the time, inflates the 
budget. and many times it leads to giving up on the content. Have you noticed the same picture 
appearing again and again and again and again. Let’s see what is the generic conflict, what is the 
generic problem. 

Project Management
cloud

I think that by now we can verbalize it quite nicely. What is the project management cloud? What 
is the problem of all this field? The problem goes like that: The objective is obvious, you must meet
the original commitment. 

Meet original
commitment 

Remember the three different original commitments: time, money and content. Now, in order to 
meet original commitment, since that Murphy does exist and since things are not going according 
to what we plan. 

[00:15:04]

Remember, what is the thing that typifies projects? The thing that typifies the project is high level 
of uncertainty. It’s not like in the production that we have done the same thing half a million times.



In the project we’ve never done exactly the same and under the same situation, very high level of 
uncertainty. So Murphy is guaranteed here. 

And this means that because Murphy strikes us, in order to meet the original commitment we 
must do whatever it takes to meet the endangered original commitment. What endangers original 
commitment? Murphy. Something that we haven’t done correctly. Now in order to do whatever it 
takes to meet the endangered original commitment we must actually compensate for early mis-
estimations or mis-considerations. 

We will always have mis-estimations or mis-considerations always - this is the nature of 
uncertainty. Is it understood yes or no? at the same time we don’t want to compensate for early 
mis-estimations or mis-considerations, why? Because we are not allowed to jeopardize the other 
commitments that we have. 



So from one hand side we must compensate and from the other hand side we are not allowed to 
compensate. 

How lovely. Life is a bitch and then we die. Not necessarily. Remember this is a huge conflict. This 
conflict set that everyone involved in project all the time is facing, correct? What do we do now? 
We compensate. So fine and this project will give up a little bit in this content and we negotiate 
eh… new deadline or we go over the budget another 20% or we are trying to do our best. If you 
really want to improve it, we must find what? we must find the way how to eliminate the conflict. 
We must find an assumption underlying at least one of the logical arrows in this conflict 
assumption which is wrong. Here comes a little problem because you know what is the assumption
that most people a tendency of most people to attack is the assumption that their claim is totally 
wrong to start with. Look on the following. In order to meet original commitments we said that we 
must do whatever it takes to meet the endangered original commitment we must just jump 
through hoops to do it. Why? 



Because there is here a leading assumption and the leading assumption is that the original 
commitment was realistic to start with. Because if the original commitment was not realistic to 
start with, why do we have to jump through hoops. Is it understood yes or no? now how many 
people involved in projects we tell you that this assumption that the original assumption is realistic
is totally baloney. How many will tell you that? Almost 100% except for one that gave you the 
commitment. So tendency is to say : “Wait a minute, may be the whole cloud is wrong because 
let’s face it we have told ourselves people that we need minimum two years they went and done 
the promise to the client, let them do the projects”. It’s unrealistic. Or corporate is now demanding
that we will develop this product in nine months. Impossibility. Why should we try even if we know
that it is impossible? Is it understood? unfortunately to break the cloud by exposing that this 
assumption is wrong that original commitments are unrealistic and that’s the way to solve the 
project, problem will not help us one bit. As a matter fact, will be dead. Why? Think about it. Why 
do you think that these salespeople went and promised one and half year to the client when we 
told them that it will take two years. Why they have done it? Just to make us mad? Why do you 
think they have done it? otherwise you don’t get the project at all. Why do you think the top 
management are saying “We must come out with this new product in nine months. Yes I hear you 
that it will take two years, we must come out it in nine months”. Because in other words they will 
lose the market - which means breaking the cloud here we make us right but dead. That’s not a 
solution we must find another place to break the cloud. A place from that we not only eliminate 
the conflict but at the same time we turn the unrealistic commitment that is given into realistic 
commitments.

[00:20:00]

Another words, such a phenomenal solution that will enable us to take things which right now 
according to the mode that we operate definitely are not realistic and nevertheless turn them into 
the realistic that  we can do it nevertheless. That’s why I am suggesting let’s try to examine the 
validity of another assumption, assumption that we all believe to be correct and let’s try to see if it 



is really correct in reality and assumption that I am suggesting to check is not here but here. What 
is this assumption? In order to do whatever it takes to meet the endangered original commitment 
we must compensate for early mis-estimation or mis-compensation. Why? Why must we 
compensate? because we did not took it into account at the beginning. Wait a minute, we didn’t 
took the real specific problem into account because we didn’t know what will happen but you have
to tell me that we didn’t took any safety into project we were so naive into the planning that we 
assume that naivety doesn’t exist. Show me such a person - for heaven’s sake, it doesn’t exist.  We 
are putting safety in this, we are putting safety in the time, we are putting safety into content less 
because some things are generally what really we want to show off so as they have some problems
but we definitely also put on the savings into budget. So why do we have to compensate for early 
mis-estimations or mis-consideration?  The assumption here is that the safety that we are allowed 
to put into the planning is not sufficient to observe all the glitches. There are some glitches so big 
that we haven’t put enough safety for them not because we were not aware of such glitches can 
happen but because they will not allow us to put so much safety. Correct?

 Now  I want to highlight effect that maybe even though everybody in the world that is involved 
into the project believe full heartedly that this is right, maybe nevertheless this is wrong. Maybe 
the safety that we currently put into projects everywhere and in every subject and in every project 
in the world, the safeties are so huge that there is no problem but the way we are managing the 
projects cause all these enormous safeties to be wasted. Now this is really a daring statement, I 
know, but you know why I was starting to think about it? because for my experience you know 
which projects takes forever and don’t finish. The projects that you don’t have a deadline. Have 
you noticed it? You have so much safety for the problem,  somehow so much safety and don’t 
finish! Am I right? Do you have it for my experience?   so something is wrong here something in 
conception is wrong and we don’t have to find it. If you recall our last session? we found or at least
we say that we found what is the basic assumption of management in every function which was 



wrong. Remember what was this? We tend to judge actions and decisions not according to the 
impact of the whole picture even though that’s we want to do we tend to judge it according to 
local impact. In other words we assume that the local appearance is the way to get the global good
impact that’s the case and if that is the problem for management in all aspect it must be a problem
also in projects. Do we have such a problem that we are trying to get good local performance in 
under the assumption that if we get good local performance in projects - that’s the way to get 
good global performance. I think that there is something like that. Let’s go looking into something 
a little more in depth. 

Current mode of operation
The way to improve the

performance of the organization
is by inducing local improvements

everywhere.
Again what is a current mode of operation: the way to improve the performance of the 
organization is by inducing local improvements everywhere. Do you remember it? What is the 
translation to project do we do something like that, specifically in projects? What is the global 
thing in project: we want to deliver the project as the whole on time. Definitely, that’s what we 
want. How do we do it. If I am not mistaken we are doing it by trying to make sure that each task 
will be finished on time. Am I right? 

[00:25:01]

Because what we say “if each task will be finished on time then the whole project will be finished 
on time” – and that’s correct but we assume that that’s the best way to reach the whole project on
time, that’s the way to get the global performance that we want is through concentrating a getting 
the local performance. now we’ve seen already what mistakes are coming of it. 

Current mode of operation
The way to have the project
finish on time is by putting

pressure on each task to
finish on time

Let’s now fix it what is coming in project management because of it. I claim that this tendency of 
making sure of each task we will finish on time and this management style “let’s put attention on 
that by that will make sure that the project is finish on time” - It is almost guarantee that the 
project will not finish on time. Why is it? Because we are here in the position which is even worse 
than to give the cat to guard the milk you have to finish your task on time, fine? And you that I am 
your boss and I will pay attention on it. Who is the one who estimated how much time it should 
take you? You yourself. How lovely. Now when we dealing not with the computers we dealing with 
human beings, so how much time it will take you and you know that after that  if you will not meet 



it I will be over you. Will you cause some impact on estimation? How could be? Yes? Let’s look at it 
again, let’s look at it much much deeper. 

Look what’s happening. We are not talking about deterministic numbers here, we are talking about
what? time estimations what does it mean time estimation which means there is no deterministic 
number. This always takes five days point three, it’s about. Which means we are in the world of 
statistical guesses. Unfortunately here starts the problem. Look. Statistical guesses. When we go 
through statistics the thing that immediately appears in mind is this beautiful bell-shape, does 
everybody know this bell-shape?  that’s statistics, so there is so much chance that it will take so 
much time and this 50% chance that will take so much time and there is 90 % chance that it takes 
so much time and so on. First of all we have to realize the following this beautiful bell-shapes exist 
mainly do you know where? Where do they exist? In text books. In reality especially when you talk 
about time estimates they do not exist. Let me show you from my experience. People are coming 
to me and saying “I need two minutes of your time”. when I even then I know too well two minutes
doesn’t mean two minutes of course, OK? This meetings on average take 15 minutes, but I will not 
be at all surprised if in particular case the issue that was raised was so important that I have to 
devote to them a whole hour which means 3 quarters of an hour more than the average - no 
surprise at all. But then I think about something I will be astonished if the meeting takes 3 quarters
of hour less than the average! I’ve never been in meetings that took minus half an hour. In other 
words let’s understand something - in reality the distributions are not like that - they are skewed, 
they are asymmetrical - it’s like lazy gremlin in reality that goes through this beautiful symmetric 
curve and change it. Can you see this gremlin here it comes and it takes it… but look what is 
happening. Look what’s happening. Look what’s happening until here this 50 % chance has to 
finish at this time or less what happen to 80% chance look  how much it was pushed the higher the
uncertainty, the biggest the spread, OK? What is this gremlin? this is the level of uncertainty. Is it 
understood, yes? Which means if you complain that in your projects there is a lot of uncertainty 
and everybody in project will claim that his case has the maximum uncertainty, which means how 
many maximum uncertainties there is, OK. This means that the difference between 50% and 80% is
huge. Now let me ask you something. If you are the person that I am coming to here and asking: 
“How much time it will take you?” And you know that after that I will judge and I will be over you 
to really finish on the time that you said. How many people are kamikazes? How many people will 
give an estimate that they think that they have minimum 50% , 50% chance of blowing. Do you 
know such people? Very young fresh engineer, except for that, forget it! by the way after these 



projects he is not a kamikaze any more, as well. Human tendency is what? What estimations do we
give? When we know that after that they will put our hands in the fire to make them. Do we give 
estimations that we have 50 % chance of not making? Of course not, minimum 80% chance! As a 
matter of fact,  if you are really experienced forget that 80%,  90% - 95% now it depends on 
personality and how paranoid you are and how nasty are your bosses and so on and so forth. Am I 
right? Among that look on how estimations are going up the pyramid, for example I am a head of 
the department, we have to do this section of the project and in order to do it, you are the one 
who works on me you have to start, you are then the second, you are the third. How much time it 
will take you about? 10 days. 80% estimations minimum, right? How much it will take you? 15 
days. How much it will take you your part? 5 days. Ten plus fifteen plus five is equal what? 40. Why,
I put my safety on top of it, correct? And then my boss will do the same and so on. Is it reality? 
Unavoidably, because I know that the mode of managing the project will be that these estimations,
even though I was enormously reluctant to give them, As a matter of fact, my first reaction to how 
much time it will take you was “I don’t know”. Leave me alone, I can’t give you any estimations I 
was first to give this estimation it was (the sound of kiss) and then in office he becomes howling. 
Am I right? That’s reality. So let’s understand something: in reality very few people will give an 
estimation that they have less than 80% chance and there less than 80%chance of meeting, which 
means the estimations - since these are the graphs - the estimation of 80% is by far bigger than the
estimation of 50%, by far bigger. How by, how much? if you are talking about relatively known 
reality environment - very, very small amount  80% is twice longer than 50%. This is the reality that
I show you here. In most cases 80% is by far bigger and remember most people covering their real 
parts a little bit better than 80%. But this means that that is the case when we are coming to 
compare how much time it actually took to how much was the estimation, we should see this scale
we should see that in more than half the cases the actual time that it took was less than half the 
estimation. do we see it in reality? No, not it all. As a matter fact what we see in reality is that the 
estimations are unbelievably accurate. At the amount of backup of 70-80% we finished about the 
time that we said. Yes, in many times usually we have to work the whole night before in order to 
meet it. We don’t see this thing. How come? And this is probably because of the facts that we are 
dealing here not with computer. but with people. Human behavior. We have to understand how we
treat tasks as a human being. The first thing that I want to stress on is something called “Student 
syndrome”. What is Student syndrome? You all can relate to it because you all have been in high 
school, in elementary school, in high school or university. Let me to describe you the scenario. You 
are the students I am the teacher now I am coming and say “ Next Monday there is a test on all 
this material.” What is the instinctive reaction of the students? What? There is no time! We cannot
make it. Supposing that I am so soft-hearted teacher and I say “Fine, not next week a week later”. 
How many students immediately after they finished the day will go home and start to prepare 
themselves to this test? Zero. Zero! What the hack? We have time! We will start who knows when. 
This is called the Student syndrome. 

[00:35:00]

In other words, when we are looking in reality what we have seen is something very awkward. We 
see that if this is the profile and here is the 50% and here is 80%, Students syndrome will make 
what? What’s the hack? it’s not urgent! we have time! We padded our estimations. Which means 
that at the beginning we will start very slowly. We have time now to write our e-mail and really 



look very more carefully on the specs, and to talk with some technicians, even even to go to the 
library, we have time. In other words, we are really not starting with the task. What is the chance 
now to finish the task very very early? Basically zero. And then we start to deal with task when do 
we encounter Murphy, when we really working on the task. Which means what is happening it is 
the profile itself start to look like that. Is it understood, yes or no? We are changing the profile 
itself. And this is not an individual task look what is happening between the tasks. I am supposed 
to do the first task, you are supposed to do the second task. You know that according to the plan 
you have to start on this date and to the estimate it will take 15 days. Suppose that I estimated it 
will take minimum 15 days my task as well. And by miracle I finished it after 5 days I give it to you 
what is now your reaction what’s the fun why should I start so early, I have other things to do. All 
the safeties I’ve done, all the gains that I’ve gained you are wasting them. Am I right, yes or no? 
That’s human nature. But there is something much much worse on that on top of that and it is 
called Parkinson law. Do you hear about Parkinson law? ‘Work spread to fill up the available time’ 
now is it coming. Let me show you. Maybe it is much much easier to see the equivalent not in time
but in money. You are a head of the department, you thought for the budget of your department 
unbelievably and the cut your budget and you thought for it and then the budget was exballase 
and now it’s October and you haven’t spent all the budget, Would you go back to cooperate and 
say he has million dollars back and don’t need it. Do you do it? No. Why?  Because you know that 
you are not here for this single year or for this single project that will be a second year that will be 
next project. You will come back and say there is million dollars back when you are fighting now for
the next year budget what will happen? They will cut it for you. So you will find good use for the 
money. You won’t waste it you will just … something happens in project what is happening? This is 
the time I thought for thought for 20 days and the end we compromise to 15 days now I aim to 
start the project I am going well and I see that I might finish it nine. God forbid! I find good use for 
my time. Let’s do that as well and let’s polish this feature and you know that it will be very nice if 
we can put this checking as well and we will not finish in 15 days, am I right, yes or no? Correct? 
This means what? In actual life what we will see is seen due to the student syndrome and 
Parkinson law we will see that is performance - very very few are finishing earlier much early, most 
of them are finishing at the estimation and some of them don’t finish even then. Is it understood 
yes or no? No matter how much safety we’ll put, there is something we call Student syndrome, 
there is something like Parkinson law and it will beat it. And don’t forget Murphy. Murphy is the 
one that makes life more interesting, the start with that’s why the estimations rather than real 
things. 



But you see we don’t forget Murphy that’s why we are padding the estimations correctly because 
Murphy will heat us we are not blind to it but the moment of how much it will be paddled seems 
we are managed according to what? The way to guarantee the project completion is each task has 
to complete on time now you have created the two syndromes – the Student’s syndrome and the 
Parkinson law. Is it understood yes or no? Horrible. 

[00:40:03]

What’s result of all of that? Wait, before we are going to results of all of that. Let’s talk about some
other things that makes life even more miserable. That causes to waste even more safety, no 
matter how much safety we will put. One thing that is common to all projects is the fact that there 
is something called integration. The many, many things but have to come together, am I right? This 
is almost every project. We prepare that and that and that and then they have to come together, 
until we get some end result. Look what happens in integration that exists in every project. Let’s 
suppose that our project is relatively very simple and is composed of five major things that have to 
come together and let’s suppose that this one if done marvelously well they finish 10 days ahead 
of the schedule, and this one have done marvelously well they have done 12 days ahead of the 
schedule and this one have done well 3 days ahead of the schedule, this one is exceptional they 
have finished 20 days ahead of the schedule, this one have to run in some problems they finished 
10 days after schedule. 



Now look on the average. Minus ten days minus twelve days is minus twenty two minus twenty 
five minus forty five plus ten minus thirty five we have five we have started integration 7 days 
ahead of time, really? There is no averaging here when do we start integration 10 days after time. 
One has not met it, the others.. the fact is all the others will make it much earlier and it doesn’t 
help at all. In other words this statistic level of deviations do not  average out. One is enough. Now 
let’s see if for example we get these estimations here 50% chance of meeting that on time, 50% 
chance of meeting that on time, 50% chance of that, 50% chance of that and 50% chance of that 
each one of them has 50% chance finish on time. What is the chance to start integration on time? 
Do I have to repeat my question? If for each one of the legs there is 50% chance to finish on time 
that leg what is the chance to start integration on time, if the chance that this refinish on time is 
50%  (0.5) and the chance of this finishing on time is 0.5  on time as well. What is the chance that 
both they finish on time? Quarter. What is the chance that all three of them will finish on time and 
so on? You see the chance in this case of five legs only of starting the integration on time is only 
3%. Which means you know what means the chance of three percent? you are going to be late. 
That’s not the only thing that causes huge problems there is something else which is the fact that 
in so many projects a resource is needed not just for one task in the project but the same resource 
is needed in multiple places. 

Look what happens then to the statistics: for example supposing that these are totally different 
legs even of the same project and one resource, a particular resource is needed for the first action 



here first task here and for the second task here. My question is the following. Suppose that we 
have 50% chance of finishing each task in isolation on time. What is the chance that this task will 
start on time? is it 50% ? No. Why? Because in order for this task to start on time what do you 
need? You need this task to finish on time otherwise the resources will not be available and you 
need this task finish on time otherwise it haven’t have to work. So what is the chance that both 
these conditions will be met at the same time?  Only a quarter. Correct? You see now why people 
are so paranoid in taking 80%, 90% - no wonder. The problem is that they take 80-90% and then 
the student syndrome immediately kicks in and then immediately the Parkinson is mandatory 
because we are going to judge you according to your estimation on each task and now all the 
safety that put in is not transferred, in other words even if we could finish earlier we are not 
allowed to finish earlier because next time nobody will regard our estimation as realistic and they 
will cut it.

[00:45:10] 

So we are improving and who can catch us? The programmer is sitting on the computer and works 
- who can know what a hell it is doing? No open catching. The second thing is even if you finish 
earlier it is not passed to the other person because the other person is under the Student 
syndrome – what’s the rush? If we try to see what is impact of all of it together it’s very hard to see
it in reality, why? Because in reality every project is done once, so when the project is not finished 
on time you always find whom to blame. No wonder one or two were hit by Murphy, one or two of
these… of the  tasks - statistically must be that one of them is hit more - and then we blame of 
course the specific case of Murphy. If you noticed every project is hit by another Murphy, but 
somehow all project are hit. So if you really want to see that is not this particular bad luck but it is 
inherent because of these statistical deviations and because of the behavior. We have to repeat the
same project about thousand times. Now in reality this is total impossibility, but we can do it on 
the computer. So let’s see what happens when you are singularly are tingled it on the computer. 
Let’s take such a project. 

This is a very typical project. Now think to I told about. Look what’s here. Each color represents 
another type of resources and if you notice, for example this operation, this operation, this 
operation, this operation is done by the same resource. This and this and this and this is done by 
the same resource. Yes there are here, for example the task when only if you finish it you can 
continue to do that and also you have to… only when you  can continue to do that. There are 
things which are sub integration this is the major integration. Very typical project. Nothing 
spectacular. I didn’t try to complicate things or anything. And the time estimations as I put it here 
was  50%chance on finishing on time. I was very careful that in the planning stage I will not ask the 
same resources to do two different things at the same time. I made it the idea to show you that for
example if it is working here this will be possible or not and so on. And then I put the Student’s 
syndrome, the facts that people do not give the 50% chance but minimum 80% chance - I was very 



careful to take a law uncertainty environment so the 80% chance is only twice as long  as the 50% 
chance which means if it looks like we finished it in 70 days everyone will pad his estimations to be 
twice as long  so we are giving the commitment to the client to be one hundred forty days.  As a 
matter fact it is not exactly correct because you how it is done in corporations. You are saying it 
takes 10 days  and you are saying it takes 10 days and now in result I have to promise to the client 
30 days OK cut 10 % everyone which also means that you even inflate the problem more because 
you know that it will cut  and so on. So I have committed 130 days, now we went the same thing 
we have this distribution which 80% is twice much than the 50% - no games no nothing,  really 
conservative, but now the computers can run it thousand times you see what will be the results. 
And I will show you the results. 

This is to know the results. This means the following. There were in this thousand runs there were 
some ones, about one percent, that were finished after 120 days. The project was finished after 
120 days. In more than 50%, this is the line of the 50%. More than the 50% we have finished  after 
140 days as a matter of fact look on that this is huge what does it mean? It means we have more 
than 10% chance of finishing the project after 190 days and we promise 140 days. No special 
Murphy. No special Murphy. No surprises, but that’s accumulation of what we said just now. Now 
let me ask you something. If we’ve promised a client 140 days remember we’ve promised based on
the fact that we will already padded our estimations to be 80% - we were already paranoid.  We 
promised 140 days, we start to see that we are going to deliver in 180 days. Now what will 
happen?

[00:50:02]   

Help brakes loose, right? Now let’s do special efforts in order not to be so late! And the blame is 
spread on everyone that was late, am I right? And everyone now has to work really hard to do it. 
What is the conclusion for everybody: next time I will be more paranoid, I wasn’t paranoid enough.
Correct or not? That’s human nature. So next time let’s go to 90% - doesn’t help because what 
happens? Immediately Student syndrome kicks in, Parkinson law kicks in and what happens? It’s 
the same thing except for one thing - the whole thing moves even more into the future and this is 
the vicious cycle that makes it longer and longer and longer and longer. Until when? There is the 
cap. Who put the cap? The market. Said “forget it, I don’t need the project at all”. And that’s 
exactly where we stop but now what is the impression. The impression is that we give unrealistic 
commitments. Is it understood, yes or no? by the way you can see it so beautifully when you are 
looking on startup companies. People have just done it for the first time now, then they make this 



project in 3 months the same exact people in the same companies who is later the same project 
now it takes year. What happened? These loops have swinged enough - that’s all. That’s not 
because people are bad or sitting on their laurels - the loops have been swinging,   because the 
more it happened the more we will learn from our experience that we have to give even largest 
estimations because it wasn’t enough. The more the human behavior kicks in, kicks these obvious 
safeties, we still are late and we have to do even more. Does everybody understand it? Oh, my 
God. And how much safety do we have? Now that’s not the end of the story. You know the real 
problem is not in the single project but in the multi project environment. Do you know why? In the
single project we give three promises, how many promises we give in multi project environment? 
Three times a number projects, so if you are working in multi project environments which have 
high level of uncertainty at least you have one thing – my sympathy. But this doesn’t help much. 
Let me show you why in multi project environment the problem is by far bigger. Because there are 
other mechanisms, devastating mechanisms that come into the game. What typifies multi project 
environment? For me multi project environment there is not many project period. There is another
condition for me to call it multi project environment and it is the fact that in order to have the 
people utilized I cannot afford to dedicate many people 100% for one project. There is enough 
work for them all the time.  So the same people work part of the time for one project and part of 
the time for another project. That’s we will start to get multi project environment. Now look what 
is happening in the multi project environment you will find that the organization is matrix.  Why? 
This and this people the same scale of people are working on more than one project. Somebody 
has to supervise them somebody has to be the manager and because of it you will find there head 
of departments or resource managers now responsible each one of them on another type of scale 
of resources. At the same time there must be a father or a mother to the project. So we find also a 
project manager and now we get the matrix where there are project managers in charge of 
projects, maybe one, maybe two and we have department managers in charge of resources these 
resources are servicing more than one project if we have that environment then you are in 
multiproject environment. Now why it is so horrible? Look, the project manager is the one who is 
responsible for the project finishing on time, for budget and so on that’s his neck on the line. But 
most of your resources that actually do the work in the project - do they report to him? No, they 
report to somebody else. So, do you want to be a project manager in such environment because 
remember you have all the responsibility and almost zero authority?  That’s not exactly the 
environment to be in, all right? Best position to be in? But wait, what do you do then?

[00:55:01]     

You want to make sure that your project will finish on time. The person that is supposed to do the 
work, does not report to you, they report to his manager. So he goes to the manager and he tries 
to impress the manager how important is your project and how late  you already are and will you 
place this person in my project? Correct? Now you will have to be very good. why? because your 
friend the person in charge of the other project is doing exactly the same. Now put yourself in the 
shoes of the one who manages the resources. Here you are, you are coming screaming “hell”  that 
I put my people on your project and at the same time your friend which is also my friend is 
screaming “hell”  that I put the same people on his project. Now what do you want me to do? I 
fairly be going. I am the servant of many masters and I don’t know what really is more important 
because both of you are screaming hell. So do you know what I’ll do? I’ve better way than flipping 



the coin, most of you do not use flipping the coin, they use the level of the screams. In other words
they are just under the pressure if you are really going out of your mind you have jumped so…I 
don’t know where. Find out and put your resources and so on on your project. And then what 
happens? The minute that I have put my people to your project - what happens to your level of 
screams? Goes down. What happens to his level of screams? Goes up. Not before long at the 
balance has tilted. What do you do know? OK, move that [person] on that. And not before long 
you are really raising “hell” - he is being quietly brought back. This is called bad multitasking. How 
many times have you seen it? Jumping from one project to the other, hello. In some environment it
is so bad that when you are talking at the top scales with the top people they say  “Do you know 
what? I am going home to work. I can’t  work here. All the time they are coming to me apart and I 
am going home to work”. What a statement! it’s unbelievable how many times we see it. What we 
don’t realize is that this bad multitasking dwarf everything we have talked before. This bad 
multitasking is the biggest killer of time that exists. Let me show you what I mean. Suppose that I 
have resources to do two different projects. This is the work I have to do in one project, this is the 
work I have to do in second project, this is the work I have to do in third project. If I will work 
without all your pressures I will finish the first project after that time and release it. This second 
project I will release after this releasing, this is the third project I will release after that one. But 
can I work after that? No. Because you are raising hell, the project managers, OK and how I want to
be politically OK, I want to survive. So what do I do. Exactly what I’ve said before I give it to you 
until the pressure will be too much, then I move to you, and then the pressure will be too much I 
will put it to the third person and so on. Look what is happening. I am working in such the a, but 
when I finished one third of the task can the person after me use it and start to work? No. What if 
then happening if I will switch back and forth and look - these switches are much much less than 
what we have seen in reality. Suppose that each one of them is the month’s work, OK? this means 
that I am switching every two weeks or something like that a week and a half - you know that in 
reality I am switching every three days, am I right? Look what’s happening. When the first project 
will be released to further work not here, but here. Where is the second project? Here. The third 
project release at the same time. Which means what happened? I’ve killed all of you but about the
same level so I am OK. Nobody wins and most people are getting killed, that’s all. As the matter 
fact you know that the reality is by worse than that. Why? In production we are complaining so 
much about the set up. How much is the set up, the big set up in production. Two hours. Four 
hours. How much is the set up in projects? When you take me a programmer out of this work now 
on this program and he went into another program and to another and comes back after a month. 

Many suffer, nobody gains

01.00.00 … and he went into another program and he comes back again in a month. How much time it takes
him until he is back to the stream work again? Two hours? Junk! Sometimes two days, sometimes much 
much more because when he came back after month and looked at it again, he says: “Who is an idiot to 
train this goat? /laughs/ Let’s do it again!” Of course, he forgot why he’s done it this way, and put on the 
backs  back /laughter/ How many times did it happen?

The setup in projects has been huge. It’s actually when we are doing that – it’s not as the project finishing at
the same time /points to the end of the second line of the diagram/ -  everything is moved to the future..

Now what most people don’t realize is: there is a huge difference between the time we invest in doing your 
task and the time it takes to complete a task. 



Somehow we think of it in the same way. Even though they are vastly different. Let me show you what I 
mean. Suppose that there is no setup, ok? Suppose that we are in this ideal world, no setup. The time that 
we really took to do A is what?  /points to the slide/ It’s this time plus this time plus this time / points to the 
three areas marked with “A” on the second line of the diagram/ The same time as here /points to the A in 
the first line of the diagram/ Let’s say one month, ok? How much time took to complete A? From here to 
here /points to the area form the first to the third A in the second line of the diagram/. 

Is it understood, yes or no? There is  a difference between how much time we invest in the project and how 
much time it takes to finish the project. What is  bad multi-tasking doing? It is  taking more time per task 
because of the setup. But here – let’s say 10 percent of lead time. What happened to the lead time of 
finishing the project? Here we talk about not 10 percent.. let’s say hundred percent! 

Now let me ask you something.. How many projects do you know that if you will invest in them 10 percent 
of the time resources – the damage is so much /shows   / But if will deliver after three  times  the amount of
to deliver is one year if you deliver this.. Now what is the damage? We often do 10 percent – sometimes it 
means the end of a company. Is it understood, yes or no? Which is not the real damage, the real damage is 
not in the time to do a task , but the time until we finish the task when we are talking about projects. And 
bad multi-tasking doing the task here is not the amount of time, causing 10 percent of 20 percent – it’s 
causing here easily impacts 300 or 400 percent. 

Let me show you to what extent it’s correct Let me take myself as an example. Suppose that I have to 
commit to write an article. Now between you and me – if I just sit tight and concentrate on writing the 
article – it’s about 20 hours’ work – a good article. Twenty hours work means – for a procrastinator like me –
four days. You see, I still put in place computer games /laughs/ Four days, fine. And when I’m really pressed 
in 4 days to deliver the article will I give 4 days – you know, am I out of my mind? Minimum two months! 
Two months - two weeks, and even then I know I will work the last two nights to deliver it.  Why? Because I 
know that I will not work four days uninterrupted! I know that there will be a lot of things to do all the time.
I know! I am doing multi-tasking. 

01.03.45  And look what’s the impact then – still 4 days – it’s not 10 percent more – which is 2 days and 2 
hours – from 4 days it became 60 days.  Is it understood, yes or no? Now, what about you – not the same? 
When you are doing it …? Or worse! Of course.. which means when we are talking about not meeting on 
time – but even the biggest killer in multi-project – the biggest killer is bad multi-tasking. Moreover, what 
happens now to our time estimates! You are coming to me and say “How much time it will take to write an 
article? ” What do you want me to say – “Four days”?  Forget it! I would say… I don’t know.. When you will 
press on me, I would say: “Depends on how much  you will bother me with other things“. / laughs/  And it’s 
correct! And still you will persist and I will take five months. You see, ugly factor in the fact that you are 
going to interrupt me with other things. That’s me. But what about you – you will not do the same? And 
what about people which are in the project – we think in the project environment we are not doing the 
same kind of thing?  Which  means all the estimations of the time are out of work! Pure, it should have 
taken 2 days – minimum 10 days estimation.  Why? Because we need to take more! /laughs/

01.05.12 What’s the result of all of that? When we take 3 projects:  

Simulated project results 

Days until project 
completion

10% chance to 
complete

50% chance to 
complete

90% chance to 
complete

Project 1 315 370 425
Project 2 315 375 430
Project 3 315 375 430



We see projects of the same kind – we  multiply it 3 times. We lowered it a little bit on the red. And we’ve 
seen it 100 times.  Now, remember, which one of these projects – if we are looking on the time of each task 
– it’s 50 percent probability – we should have finished it in 70 days – but this is not realistic, ok? When we 
double the times, huge amount of safety – we should have finished easily in 140 days. Remember – the 
similar project when  we had about 30 percent chance of finishing in 140 days. When 3 projects are running 
under the matrix – this is what our computer tells us – 50 percent chance to finish it in 370 days is in one of 
them. And this is under almost ideal situation in  reality. Don’t promise 70 because there only 10 percent of 
the cases it takes more than 430 days. 

And if you notice – all about them comes about the same time /laughs/

Phenomenal problem tenser performance but at the same time it’s good news. Why it’s good news? 

What we’ve seen in we factored in enormous safety already. But, the way that we are managing is causing 
all this safety to go down the drain. Maybe there is another way to manage?  So, all this safety is that we 
already factored in – will become effective 

Original Assumption: 
The safety we are allowed 
is not enough to absorb all 
the glitches
Remember what it was, how this started? Do you remember it still? It all started with what? We thought 
that the only way to go until the project completed on time was by insisting on that putting efforts that each
task will be completed on time . Do we care if each task will complete on time, who cares – as long as the 
whole project completes in time. Maybe there is another way that we do it? Because what we’ve seen 
already is, that if we do insist that each task will complete on time, we ourselves create the situation when 
no matter how much safety we put in, it’s wasted. Is it understood, yes or no? May be there is another way?

01.07.40 And of course, there is another way, otherwise I wouldn’t stand here and lecture, right? Fine. 
We’ve found the problem. The problem is: we are managing the project as if the best way to manage the 
project is by concentrating that each task will be done optimally. We finish on time – that’s the problem. 

Realization: 
There is plenty of safety 
embedded in projects but 
is it masked and wasted due to our 
mode of operating 

Now what we have to do is to find the solution. Because now we know this assumption that this we do the 
project on time  the concentrating on each task is wrong. That opens the gate of how we should manage it 
when we remember one thing – don’t care if each individual task is finished on time as long as the whole 
project is finished on time, ok? 

So, let’s make a break. You will concentrate on your writing the questions if you want, I will answer some , 
and immediately after the break – a 15 minutes’ break – we will develop together the solution, once again 
don’t be surprised, the solution is very simple , as usual.

Goldratt satellite program

What is the solution? 
What to change to?



So. What is the solution? Very nice to start like that, but what is the solution? /laughs/ Let’s go again. 

What we saw here is that the problem is actually a negative loop. We are having to give estimates, we know
that we are going to be judged how well we are standing on our own estimates, we are padding  ourselves  
because we don’t want to give something that we have more that 50 percent chance of not meeting – 
because otherwise it’s not.. We are not realistic and not reliable – we give more, but due to the fact that 
we’ve done we’ve seen all the cause and effect connections – and then what do we see? We see that in 
spite of the fact that everybody is padding its task, the whole project does not finish on time, we are 
blamed, we’ve learned our lesson, next time we have to put even bigger estimates, and things become 
worse and worse until there is a limit imposed by the external world which is: “Sorry, if that’s really your 
estimate, no project!”. A vicious circle. We have to reverse this vicious circle, but don’t expect to revert it in 
one shot. But it’s obvious that the only way to reverse the vicious circle is that at least one of the actions 
that we will have to take in the future is opposite to the actions that we are taking today to reverse the 
vicious circle one of the actions have to be counter intuitive – that is opposite to what we’re doing. 

In order to explain what means taking an action which is counter intuitive, in order to reverse the vicious 
circle - let me tell you a story. It’s a story, it’s a real case. And the case is about very involved projects, called 
the Big Maintenance of the F-16s in the Israeli Air Forces. You see, F-16, it flies, after each flight it has to go 
through maintenance and after more hours of flying it has to go through more maintenance, but becomes a
time after certain number of hours of flying it has to go through a huge overhaul.  They are putting it in the 
depot, they are disassembling the F-16 totally, they even blast the paint. Each portion is disassembled, 
everything is checked, what has to be replaced is replaced, what has to be fixed is fixed in the larger 
subdepots. And now it has to be reassembled together. Do you know what the reassembling of F-16 is? It’s 
not exactly a matter of a day or two. It’s a huge project of course. Like everyone, when you are coming to 
put a new weapon system you decide on so many airplanes, and because of it, such a size of a depot and 
then reality is  changing a little bit and later you are buying more airplanes but you don’t have to budget 
them to line them to depot, and now you have some problems of maintaining and then you push the 
envelope of the flight, in other words let’s fly the airport a little bit more and then we are coming to depot 
and see a little bit more  damage and causing more trouble.

01.12.30 And you are in this nice loop, and in this case something worse than that .. I don’t know if you 
heard about it but have you heard about desert storm, ok? In desert storm we the Israelis got some missiles
from Iraq as gifts /laughs/ and you know what it is to provoke an Israeli – just threaten him or send  a 
missile on him and get him commutely on terror reaction. But this time the Americans have really asked us 
not to do it. And between you and me, I don’t know to what extent it’s correct but it’s correct, don’t take it 
as the Gospel. 

But if I am not mistaken the Americans have bribed us not to attack Iraq, and they bribed us with F-16s. And
since Americans are very smart, they didn’t give us new F-16 /laughs/, they gave us F-16s that have to go to 
this maintenance. And to use the depot that was already blocked /laughs/.  And these F-16s were waiting 
for a long time. It was a huge problem. This is one of the places – a fist place was usually the Air Force – 
they have used the project management you see way to rectify things. 

Let me tell you not about the whole thing but about one single aspect in that  project which is when you are
disassembling and you find something that has to be repaired or replaced – of course, how do you know 
that it has to be repaired or replaced, you are working by the book. And the way you are working by the 
book, because you don’t want to find a quality problem, you are flying in tomache at who knows what 
height. You are not to find a quality problem.. Unfortunately the reality is so diverse that the books don’t 
cover every possible scenario. What happens when you have something that was not covered by the book. 
For that there are special engineers, a whole department of them.. Here I will quote numbers which are 



NOT exact. I simply don’t know if I am allowed to quote them or not - let’s say that it’s 70 engineers, the 
bypark is about of course. 

So, when there is a problem that is not covered by the book – let’s move to this department, engineers are 
assigned and this engineer has to say what should be done and he has to follow it in the jobshops, in the 
assembly line, up to the point when the missile is done, everything is fine. Only then his involvement is 
finished. 

Now, things which are not covered by the book per each airplane are hundreds. You can imagine how 
complex the whole situation is. This department is very loaded. Whenever the  problem arrives, it’s 
assigned to the engineer who  know what happens. The engineer works on it, then he has to go to one of 
the jobshops  of repair or to the line to see or to explain how it should be done and to supervise it. He 
comes to the line, right now the worker is busy doing something else So, what is he doing? He’s going back 
to work on another problem. And now, this stage when he goes to another problem and workshops to show
it and so on - are busy, what is he doing then back to work on another problem. And the time expands. 
Remember, when the time expands is when the new problems are coming. So, more and more problems 
are assigned – if he is doing new problems, he is doing multitasking.  If he is doing more multitasking, the 
lead time expands more and more. You see, the lead time expands even more, you expect even more 
problems 

01.15.16 Do you see the beautiful vicious circle? Now, reality is that on the table of each one of these 70 
engineers there is minimum 50 open problems . Fifty. And the lead time expands of course when you have 
to do multitasking. How much is it? This is was real number. The average time that each problem took – 
from the minutes that it was identified until it was closed – the average time was over 135 days. Which 
means you can imagine the airplanes that couldn’t return to the airforce because of the one or two 
problems which are still open. A huge problem. They have tried to solve it in an impossible way. For 
example this department of these 70 engineers was the only one that was allowed to go as many overtime 
hours as they wanted. No need for formalization apriori. But there is a limit how much overtime people can 
work, so […went down]. We are allowed to hire more engineers. But there is a limit how many engineers 
like that you’ll find. The best and most experienced engineers. We’ve tried [other thing] and that’s what 
happened. […]

Well, what do you think has to be done? How do you reverse the vicious circle? Let me repeat the vicious 
circle: No problem – no bad multitasking, more bad multitasking – more time until you solve the problem. 
More time until you solve the problem – more problems, and so on and so forth. 

01.18.00 The solution was very simple they said “No  engineer will be assigned more than three problems”. 
Period. Which means that once I am arriving to the department, but now I am not assigned to the 
engineers. Only 3 problems per engineer are assigned – are there new problems assigned  when the 
engineer has finished and checked – only then he gets a new problem. And what happened when he is 
stuck on the first problem and on the second and third – wait! What do you mean “Wait”? We don’t have 
any more engineers!” – “Wait!” totally counter intuitive, right?  Now, what is really happening in reality? 
First of all, you can understand how much lead time shranked,  let me show what is a mechanism now.  I 
work on the first problem, I came to you, you are busy, I work on the 2 problem, I came to you – you are too
busy, I work on the 3 problem – you are busy, I don’t have any more problems to work on What do I do 
now? I’m standing near you. Now, what happened? After an hour, you had time for me. / all laugh/  -After a 
while I could have come in two months. 

01.19.08 They have released the actual results to the public domain   Air Force on that thing  - and they 
showed , they released the average lead time  from the minute that the problem was identified until it was 
finished , not from the minutes it was assigned to the engineer , but form the minutes it was identified, 



because usually there is quite a lag until it was assigned to the engineer. And they released the results 
month by month – first month  - it’s about 135, a little bit over it, and goes down, down – in 5 months it was
less than 30 days on average. Less than 30 days. How much more engineers were needed? Zero. But some 
thing else  happened – overtime went to almost to zero. Why? You understand now first of all that every 
time you can shrink it drastically, we without changing the capacity, because we remember the thing that 
kills the lead time is not the time to actually work, but the time from beginning until the end – when we are 
doing multitasking this lead time expands to the sky. But actually the whole work was done not as the  
whole lead time will shrink,  there was needed less overtime because the setup was saved. Is it understood, 
yes or no? even though from time to time the engineer WAS waiting: “Ok, I understand that you are busy 
now, l’ll always  wait for you ” /laughs/ 

What is then, what can be learned from it, what is the solution for bad multi-tasking? We have to 
understand: what we want is not to save the time per the task, what we want is to save the time from the 
minute the task starts until somebody else can work on it. The lead time is unrelated to the actual time we 
work on the task – if we have bad multi-tasking . That’s the time that we want to shrink.  And in order to do 
that since remember, we are in multi-project environment we are dealing with the matrix – the only way is 
what? To reduce dramatically the number of tasks OPEN to be worked on by each resource. Even if you have
to do it by brutal force. 

01.21.33 Is it understood, yes or no? No it’s obvious, but how do you do it? You are not dealing with one 
department but with projects crossing so many, many departments. Where is the place to anchor the 
mechanism? What mechanism are we talking about? The mechanism of staggering the projects not 
enabling too many tasks per resource to be available - now that we have to stagger the projects. As a matter
of fact, intuitively we can understand that this will help. Have you ever seen 3 people trying to go through a 
relatively small door at the same time? They get stuck in the door and eventually they will come out, 
crippled /laughs/. If you allow them one by one to go, the last one will come out finish earlier, and they will 
come out, you know, civilized. We have to split, to stagger the projects. How do we do that? Where is an 
anchor? Let’s face it. From one hand side, we are talking about what? We don’t want to launch a project 
into operation just  so that it will be stuck there. We also don’t want that only one with get stuck in there by
the new factor is here - it’s increasing the bad multi-tasking, but on the other hand, if we stagger the project
too much, we will create starvation – there will not be enough work for these people, and these people are 
expensive and we don’t have too many of them. 

The way to stop the bad multitasking 
is by staggering the projects  

01.23.00 So, where can we look for the balancing point? How do we know if we stagger correctly, or too 
much, or too little? Where is it? Well, I think that to find the anchor for the staggering is relatively easy if we
just have the courage to ask the guide questions. The first one, the first question is “Where are the projects 
most likely to be stuck for the longest time?” 

The way to stop the bad multitasking is by 
staggering the projects  
1. Where are the projects most likely to be 
stuck for the longest time?

Where? Where? At the department that is the most loaded. Correct? Fine. Ok, let me ask another question. 
Where are the projects most likely to cause bad multi-tasking?

The way to stop the bad multitasking is by 
staggering the projects  



2. Where are the projects most likely to 
cause bad multi-tasking?

Where? At the department that is the most loaded. Correct? Third question. Where is it most important to 
exploit the resources? 

The way to stop the bad multitasking by 
staggering the projects  
3.  Where is it most important to exploit the
resources? 

Where is it most important not to waste the resources? It’s obvious, right? At the department, which is 
most loaded. Have you noticed something? It’s obvious now. Where should be the anchor? We should look 
on the department, which is most loaded. And that’s should be the place where we determine staggering – 
what’s the meaning of the staggering? This department, ok? – these people are working here on this project
– try that they finish as much as they can on this project – second project – third project and so on. Don’t 
allow these people of this department  to jump between projects just so that the person in charge of this 
department is ok with all the project managers. 

01.25.00 Is it understood? Here is actually where the biggest fight is taking place. Why? How many people I 
need in order to do your project? There’s many times there is not a deterministic number – three people – 
four people – six people, ok – eight is too much – six people. Now, usually what’s happening? I’m giving you 
six people. Here is a new project – give me two people back! Here is a new project – give me one more 
back! If we do that, what will happen immediately to bad multi-tasking? It’s not to be horrific! Which means
when we are talking about staggering a project, it means how many people are really the best for the 
project – six? ok , all six  of you! When the project … is nothing – good! Only when you finish, the other 
project goes in! 

Is it understood, yes or no? Do you think that this is so easy? No? Why not? Everybody agrees with the logic,
but you know what? My project is the first /laughs/ Yes, we understand that even he last project will be 
finished earlier than today, but you know what, I don’t want to be the last. I want to be the first! 

And here is the real fight. Especially the fight is, don’t spread the resources two thing, concentrate the effort
because otherwise you will get bad multitasking. That’s where the real fight is. It’s not the fight with the 
people, not the fight with the department – it’s the fight with the top bosses in charge of the projects – 
that’s where the fight is. Thank God that most of them are very sensible. More than that, they  are 
desperate today as well /laughs/. We can do it but that’s not enough. Look on the following: we have solved
the problem of bad multitasking on the most loaded department - this department by the way is not the 
bottleneck, there is so much safety there that as long as we work conventionally it’s far from being the 
bottleneck, so there’s an immense amount of safety.  Now we expose it, yes we’ve reduced the bad 
multitasking. What about the other resources? The bad multitasking that goes there is so big, that it will 
dwarf the problem, so we’ll do it everywhere, because if you do  it you every where -you are dead because 
of the string organization of the problem. What you must do is the following: if for example we have 
decided that the second project is not starting there, on this department, it’s after the first on, fine, but the 
following: look on the project as one thing and if we move one task of the project, the whole project moves 
with it. Don’t say “Ok, this task is going to be done in three months from now, but why won’t I start now all 
the other things? ” Because if we start now the other things, what will we create in terms of bad multi-
tasking in other department? So, if you staggered on the most loaded department, and you moved the 
projects there, you moved tasks of a project there, the  whole other task of the project moves with it! By 



doing so, what did we gain ? It’s not just that we’ve reduces bad multi-tasking by staggering in  the most 
loaded department, we have staggered on all departments , we reduced drastically the bad multi-tasking 
from everywhere!  

01:28:20 Is it understood, yes or no? How many departments do you have to do it? Take the most loaded 
department, do it,  now if you still have many projects that you still have to  this department choose 
another department. If all the projects or most of the projects go through that department – good enough, 
only one – but remember if we moved the task the whole project moves with it, all the other tasks move 
with it too. 

What is the result of doing such a thing? Well, reality shows that it’s working unbelievably well but if you 
want to get some quantifiable things, let’s see what happens on the simulator, the same projects we’ve 
done before. When we do only 1 thing, only 1 change – we just stagger the project that we did before. 
Remember what was the result before? We 3 projects that finished somewhere in 370 days – 50 percent 
chance and if we talking about 90 percent – the chance was about 470 days. If we simulate an exactly the 
same project with exactly the same resources, with exactly the same Murphy – we don’t have Murphy in 
the computer at all – we only chance that we’ve done staggering – remember what’s the meaning of 
staggering? I’m starting some of the project later than today. Any body thinks it crazy, if you are going to 
finish earlier – let’s start later /laughs/ – yes – let’s see what are the results. Look at that. The first project 
has 50 percent of finishing in 155 days. 370 – no wonder, because we are giving a priority. 

Simulated project results with the DRUM

Days until project 
completion

10% chance to 
complete

50% chance to 
complete

90% chance to 
complete

Project 1 130 155 195
Project 2 235 302 360
Project 3 305 370 425

01:30:00 The second project – 302, and third project also not worse than before.  It’s also good. Is it 
understood? Nobody was paying anything, some have gained tremendous. Of course the temptation now is 
to say “Wait a minute, it works so well, we still have one task at a time in so many departments. Let’s 
stagger on the other departments as well”. Don’t even dream to do it. Why? Because you’ve already taken 
the majority of the factor ready. If you start to do it in other department, and you will give the impression 
that the solution for q is by planning, replanning, replanning, now the q will pop up and down because of 
Murphy. If you do replanning all the time you will create such a chaos, such a chaotic environment when the
violence is spread everywhere, you have nothing, that nth will come out. 

01:31:10 Yes, we want to improve more, this is not enough for us. But not when doing the second DRUM 
and the third DRUM – doing this staggering we call still the DRUM. There is so much room for improvement 
– remember what we’ve talked before the break? We’ve shown that the problem is not just bad multi-
tasking, – bad multi-tasking is just huge – but the problem exist everywhere – remember what we’ve shown
in each product? Ok, each task is buffled, and because of it Student syndrome, because of it Parkinson law - 
we wasted the safety. That was for a single project. What should we do then?  We have to realize the 
following: we actually don’t care if a task will not finish on time, we care if the project will not finish on 
time. Which means, whom do we have to really protect? Not the individual task, but the project as a whole.
Today, when we are asking estimations and we are becoming judged whether or not we have done it, we 
are forcing the organization to protect each task individually. 

Is it understood? Why do we do it? Why don’t we take the power that we know that exists? It’s called 
statistical fluctuations, why don’t we take  discrete events, one after the other, do average out – in the line –



the two average out. Which means if we will try to protect the performance, not each individual task, but of
list of tasks, we need less protection to protect the completion of all of them together - less protection of 
what is needed to protect each of them separately. Provided that, provided that we succeed to eliminate –
the Steven syndrome and the Parkinson law. Provided we change human nature, that’s all /laughs/ It’s hard 
to change human nature, it’s about how to force people to behave. We force them to behave like that. 
Because show me one person in the project that doesn’t realize what’s really important is to protect the 
performance of the whole project as a whole rather than each task. Now, how do we do that? Here, I must 
warn you against the tendency of being super sophisticated, because  we don’t understand one thing. One 
thing is to take the safety to perform each task  - to put it at the end, because we have to protect the whole 
project not the project with task, now the question is how much safety can we take out? how much safety is
there? And what is usual tendency? Ok, let’s find out how much we are saying, if a person said to us 20 
days,  how much really safety exist in these 20 days? Let’s do a survey. Then go to a person. Say “You said 20
days. How much net time do you have there?” What do you think they will tell you? “twenty days” does not
tell you “Nine”or “Eighteen” - he himself doesn’t believe in nine! He thinks its about twenty  days. 
Extrapolating from his experience, and his experience was 20 days was not sufficient. So we cannot get an 
answer for him –do statistic remember what we said It’s not this beautiful graphs that we are getting, we 
are getting the result of Student  syndrome of cutting it low, we are getting the peak, we can not get this 
information, more than that, has to be fine, if we take the safety out of each of the tasks, how much safety 
do we need to put at the end? Yes, less than the summation of all of this, but how much? Now, God forbid 
that we talk with statisticians. And mathematics and so on. Why? Because the real answer depends on the 
shape of this statistics. Anybody knows this shape in the reality? No. I’ll be going by measuring the statistics.
Forget it. Because until we are accumulating enough information, we can change. What we have to 
understand is forget this accuracy, there is no need for accuracy here. Remember the problem came from 
what? Either way that we manage, we impact the behavior of the people. What was the killer? The killer 
was that we induce the symbol of the Student and we induce the work expand used to fill up the time.

01.36.10 So, what we have to ask ourselves is what safety should we take out of each task? And how much 
safety should we put at the end so that the Student syndrome and the Parkinson law will disappear? All of a
sudden I am asking questions in psychology, not in mathematics. Isn’t it interesting? How come? Because 
we are dealing with organization made of people, not of computers. Not as a big surprise. Well, let me ask 
you something. If we understand that as long as we complain that in projects we have a lot of uncertainty, it
must mean that we have a long tail in this distribution. Everybody agrees with that? What does it mean 
immediately? It means that the difference between 50 percent and 80 percent is very large, correct? Yes. 
What’s the difference between 50 percent and 80 percent? It’s safety. We know that in reality it’s much 
more than 50 percent. But that’s not the issue. The issue is that when I am coming and asking the person 
how much time can I cut, you are really collaborative if you agree to 10 percent. Why? Because he’s 
conditioned to survive. /laughs/

01.37.30 We want to eliminate the Student syndrome. If a person really believes that he doesn’t have 
sufficient time,  that maybe 10 percent safety but no more, and we will cut the time to one half, do you 
think that we will have Student syndrome? Do you think that people will be under the impression we have 
plenty of time? Not at all. So, cutting in half, even though it’s less safety there, it’s more than enough to 
eliminate the Student syndrome. But remember we can not do it unless people understand how to do it, 
and unless people are totally convinced that management is really involved. In what sense is the 
management involved? That management really understand that this time that we took does not mean that
we finish on this time. It means a vast in other cases we are not going to finish it on time and don’t come to 
me and complain then! 

Are you with me, yes or no? because people don’t believe in that if we think still that management will 
come and complain, they will never collaborate. So, if we talk before that the problem was to stagger 



because the top management went a much bigger problem, because if we talk with every person that is 
involved, convincing him “cut the time in half” don’t warn,  we don’t expect you to finish on that time we 
know that there is 50 percent of finishing on time, and we are not going to make a fuss about it, moreover, 
we are not going to take all this time and commit to the end client. We are going to take most of the time 
that we took and still work on the project, that’s end.  

01.39/20 Is it understood, yes or no? we are covering the performance of the whole project rather covering 
the performance of each task You try to do your best. But we don’t expect that you finish on time. As a 
matter of fact, we know that there is 50 percent chance that you blow it big. But we are covering with a lot 
of safety at the end. How much safety? All the time we are taking time from each task we are putting at the 
end. Do we need so much at the end? No. because the deviation now will eventually because when we are 
cutting the time in half, it’s not only that we took the Student syndrome, we took everything else out. 
What? The Parkinson law. Because now since you know that we don’t expect that, you don’t finish it on 
time, the time allotted, you don’t have to go out of your way to fill up the work. /laughs/

And when somebody finished at the time and its passed, the other person doesn’t think I’m all the time in 
the world and I don’t have to start right now. So, the advances are also moving along the path. Because of 
that we are getting the statistical deviations are eventual which means we don’t need to put so much at the 
end. 

Will you improve to put all this at the end? The answer is no. I’ll tell you why. Because the people in the 
project want to see that there is purpose you are doing. And what is one of the purpose? Shrink the limit. 
Which means that if want to be paranoid, at the same time to be doing thing and at the same time to give 
and to take the actions that will take out the Student syndrome and the Parkinson law, put at the end only 
half of the time that is left. 

01.40.58 Now that you took half of the time, don’t put all of that at the end, use only half of it, and the 
other half is shrink at the lead time. Not bad to start with. Wait wait wait wait.. how do we organize all of it?
Wait wait wait.  Now I have spaghetti in the head Let’s take it step by step. Let’s focus on what we’ve just 
said. There’s something that we’ve said in the previous sessions that tell about the focus... Remember the 
five focusing steps? Why don’t we go to that – it will give us some. 

What is the first step? – identify the system constraint. Look: what we want here is to finish the project in 
the given content, in the given budget, to finish it as quickly as possible. What prevents us from finishing it 
early? What is the constraint that prevent us from finishing it early? Well, it’s something called “Critical 
path”. Everybody knows it? No, it’s not “Critical Path” It is Critical Path, it’s not Critical Path. I’ll tell you why I
am confused. When Critical Path was invented, this was about in the 50-ies, the definition of critical Path 
was beautiful. Was do we think dictates the entire need of the project, it’s the longest chain of dependent 
tasks. And this was defined as the Critical Path. And this was perfect. Unfortunately, the first places that 
were used, the Polaris program, over there was no problem of resources.  This project was so important 
that as many resources as you needed you got. Because of that, the notion of Critical Path became in the 
literature and in reality the longest path. For example, if we take this project, what is the longest path? One,
two, three, four, five, or if you want, one, two, three, four, five, six – that’s the longest path. Six. Do you see 
it? Is it the longest pat of dependent tasks? This dependency – only design, the structure of dependency, 
there is other dependency which is resource dependency. 

01.43.25 I have to do that and I have to do that. But it’s the same resource, so one task has to wait for the 
other task, for the resource to get free. And if we are looking also on the fats that dependency also are due 
to resources, what is now the longest chain of dependent tasks? Look: one. two, three. Four – you see this 
and this one are done by the same resource – five, six, seven 



Is it understood, yes or no? so, if I am going according to the original definition of the constraint – the 
longest chain of dependent tasks – I’m not getting critical path, I’m getting something else, because look on 
that – jumping from one path to the other. As a matter of fact, every project manager learned it from reality
– if the project moves, the Critical Path jumps. And well, he blames Murphy – it’s incorrect, it’s not Murphy, 
it’s this dependency that are jumping from one place to the other. Due to that, I decided: “Fine, if I want to 
stick to the original definition, which I totally accept, I have to change the name”. and I don’t call it the 
critical path, I call it the Critical Chain. Critical Chain means the longest path of dependent tasks. But the 
dependency can be either structural dependency, or resource dependency. 

01.45.00 Is it understood, yes or no? so, here I have identified the constraint: this chain is the chain that 
dictates the minimum time I can finish the project. What was the second step? The second step was 
“Exploit the system constraint”. What is the meaning “exploit”? – Don’t waste it. What we’ve seen so far, is 
that we are wasting it. How do we waste it? We are wasting it by putting safety in each one of the tasks. 
Where did the safety came from? The original estimations. And that’s what caused us to waste it. What 
should we do? We jest said it. Lets take out part of the safety from each task which will enable us to put the 
safety at the end and still have spare. And the rule was what? “Cut the estimations by half ” -  explain to 
everybody: I don’t expect you to finish it, I know there is 50 percent chance that you will blow this 
estimation to the sky height. But I am taking it out and I am putting it to the end the buffer. / points to the 
diagram “Completion buffer”/. How much time? It’s not the total time that it took, it’s less.

And if you notice what happened, is: before I was head promised 40 days, now I take each task cut into half, 
but I put a very large buffer at the end. Still, I would promise now about 115 days. But I have huge safety at 
the end. While I have to convince all the people involved is that the top management will not trim the 
safety. And you can promise they will not believe /laughs/. But this must be edged. Don’t touch this  
completion buffer. You see, this is what is called the “Completion Buffer”. 

01.46.56 The rule is: “The completion buffer should be ONE-THIRD of the total time”, it’s not 2 percent, it’s 
not 5 percent of safety, it’s one-third of the total time. Why? Because these estimations don’t have high 
probability, each one of them, of not meeting it all lead time. Is it understood, yes? Fine. 

That would enable us not just to shrink the all lead time , not only exploit the constraint, but really having 
much more safety. The safety is not protecting each task, and those who needs a protection safety, it’s really
protecting the constraint. That was the meaning of “Exploit the constraint”. What was the third step? The 
next step was “Subordinate everything else”. Very important here, unbelievably important here. Why? Most
of the tasks are not on the Critical Chain. Most of the tasks are on the other paths. Which means most of 
Murphy is outside the Critical Chain. But if there’s a delay outside the Critical Chain , it will, because 
everything is integrated - it will impact the Critical Chain itself. This is not subordinate. What’s the meaning 
of subordination? Don’t allow delays. Due to Murphy, what occurs in other paths, impact the Critical Chain. 
Everywhere that something enters the Critical Chain, at the point of entry what must I see – buffer, the 
safety. 

Is it understood, yes or no/ where am I going to take the safety from? Oh, I know where from – from the 
safety of each individual task. What will be the rule? The same rule that we said before – cut the time in half
and put it at the end. Do you understand what’s the meaning of the end – it doesn’t mean the end of the 
project, the entry into the Critical Chain. 

01.49.15 For example, this new project, it will look like that, look: here I have tasks that enter this critical 
chain /shows on slide/ here the tasks that enter the critical chain – the buffer, all of these things are 
entering the Critical Chain – remember this is integration, there’s arrows here: we enter integration – buffer.
How much is the buffer? That same as before – good enough. And then we will say: “Why should we need 
such a buffer, lets start here! Don’t! What will happen if we started here? We’ll increase bad multitasking 



you have enough safety here, you are not paranoid, don’t be hysterical because everything will go down the
drain. 

01.50.05 This is the heart of it: concentrate the safety where it really protects. What we want to protect? 
Two places – one we want to exploit the constraint, to exploit the Critical Chain, create the completion 
buffer, the other one – in order to subordinate everything, not to allow Murphy to enter this sensitive area, 
create the feeding buffers. Is it understood? 

Now let’s see once again, in reality it wouldn’t have worked phenomenally well, if we want to gain some 
qualification, once again, let’s see the same simulator, the same Murphy, the same resources, the same 
project – the only difference is that even if we didn’t change the Murphy, though we didn’t change the 
random number generator, we just make the estimations to be different, you see we put the estimation to 
be half and we put half the buffer at the end. Exactly what we said here: we didn’t change the simulator 
what we be in the real times, that will be.. let’s look on the results. 

Simulated project results with the DRUM and BUFFER

Days until project 
completion

10% chance to 
complete

50% chance to 
complete

90% chance to 
complete

Project 1 81 3111 180
Project 2 160 200 235
Project 3 185 210 240

Project 1 now – 50 percent chance – 111, how much was it before? 155. Look on the last one – 50 percent 
chance – 210. How much was is before? /…/ Quite nice, right? But much more importantly, look on the last, 
on the 90 percent chance – if the last thing is shown to be 240 days. Relative to what we started with, it 
showed 430 whatever days – what is the meaning? Not only that we’ve shrinked drastically the projects, we 
have revealed capacity! We can put more projects now into the pipeline with the same people and we 
didn’t ask them to work differently or faster or to work more overtime! But more than that -   look what was
the original promise – the original project was for the first project 140 days. Now we have quite a good 
chance of making it. And if we see that we don’t – we have to jump through hoops because still that we 
miss it – so maybe we can do something more. Maybe we can do something more. Of course, we can. 

01.52.35 But now if we ask staggering the projects and at the same time each individual project, we are 
focusing, concentrating the buffer as we should – now, all of a sudden, we create something beautiful – we 
create the opportunity for separating planning for execution. Let me explain what I mean. Still Murphy hits 
us. Still we have a situation where the same person has two different tasks that he works on. Which task 
should he work on now? What’s the answer? Maybe I’ll tell it to you in a different way. Suppose that one 
task that I can work on now is half of the project buffer – completion buffer of one project. The other task 
equals only 10 percent of equal correspondent buffer. Which one should I work first? You don’t have to be a 
genius to answer that, right? What about the following – one task that I am working on have already 
created 20 percent of the completion buffer. By the way, not because of me, but because of people who 
worked on it before that. Ok? Doesn’t matter, right now already 20 percent of the completion buffer have 
gone. Another task is not going directly to the completion buffer, it’s going to the completion buffer, it’s 
going to the feeding buffer, now it was not a task on the critical chain. But this feeding buffer if eaten, 
already consumed 80 percent. On which task should I work first? On the one that creates 20 percent 
consumption from the completion buffer, on the task that creates.. that already consumed 80 percent of 
the feeding buffer? Which one? Think. Eighty percent? No. I’ll tell you why not. Only after we have 
exhausted the entire feeding buffer, we ate all of a hundred percent of the feeding buffer, only now this task



start to eat the completion buffer. Which means any consumption of the completion buffer is more 
important that any consumption of the feeding buffer. Now, what we are getting? I get something 
marvelous, I’m getting the priorities. 

How do we set priorities?

01.55.00. So me, as a resource, or managing resources, what do I need to know in order to decide you have 
to work here, you have to work here? What I need to know is how much exactly of each of the tasks that I 
have are eaten by the consumption buffer? Each task is eating, but feeding, only one buffer – either it feeds 
directly the completion buffer if it is on the Critical Chain or the feeding buffer, but no more than one. 
Correct or not? Look how beautiful this is. If you just give me all the time this information online, I know 
what to do, I can already decide, more than that if I see that I’ve eaten too much into the completion buffer,
50 percent , and the project is only half way. Now I can go and say “Fellas, I need resources ” will I have a 
problem to get it? No, if I am responsible now for the whole task which endangers now the whole project. 
Remember, nobody else is, it’s only me. It’s not that everybody comes and shouts, it’s only me that can 
shout. Do I get any more problems or any more help? No, it’s not anybody shouting any more. This must be 
life online so that everybody, the project manager must  get information which task is now responsible for 
the biggest consumption of the completion buffer. That’s the place that the project manager should 
concentrate on, that’s the one that can endanger the whole project. Each resource manager has to know 
each of the tasks that I now in my department, which one is endangering and to what extent its 
corresponding project. I daily I have it all the time, which is not the big deal in our day and age of 
computers. I can now make on the fly sensible decisions like when to move a person from one project to the
other. Because moving a person from one project to the other is not bad – it’s bad only in one sense if by 
moving it I didn’t help any project - this is bad multi-tasking. If by moving it I did save a project - this is 
perfect. Only when I concentrated the buffers at the right places, only then I am getting the mechanism that
enables me to separate multitasking, which is essential from bad multi-tasking which is devastating. 

01/57.35 What will then be the result if I have such a system in place? Do you want to see what’s the 
computer saying after  I tell you what reality think. 

Same resources, same Murphy, same project, exactly same Murphy, exactly same project, exactly same 
resources, the only thing now is that whenever we have two tasks open to the same resource it’s not 
arbitrary and it’s not “Let me continue what I’ve done before”. The decision is according do I endanger the 
completion buffer, ok? Because if I endanger, let’s switch. If not – stick! Even though the other is screaming, 
it’s screaming without any reason. Look on the results. 

Now, this is BUFFER. I want DRUM, BUFFER and BUFFER management. If I am looking not only on DRUM 
and BUFFER, but also on BUFFER management, look what’s happening. Look, 95 days, but 90 percent 
chance shows 115. When did I promise to the client? No, 140 was before I’ve done it. Then I promised 115, 
which is conquering my competitors for sure, but now I am delivering outjumping swirling hoops.

Simulated project results with the DRUM, BUFFERS and BUFFER MANAGEMENT

Days until project 
completion

10% chance to 
complete

50% chance to 
complete

90% chance to 
complete

Project 1 80 95 115
Project 2 140 160 180
Project 3 170 190 210



What about the last one – look, 90 percent chance to finish in 210. Do you understand now how much room
do I have to put more projects, and now each time I am promising dates that my competitors absolutely 
that I just gave a commitment because it’s impossible. Not only it is possible, it’s easy. Remember on top of 
that I said I’m jumping through hoops? Here, the simulator that I didn’t jump through hoops /laughs/. Is it 
understood, yes or no? 

But what you get is even more than that. You now that I can now have a sensible talk with many project 
managers together, because now I know how to judge the progress of the projects. You see, what 
measurements are coming now into the game?  Measurements that are derived from that. And remember 
what was the purpose of measurements? To induce the people to do what’s good for the company as  a 
whole. People at all levels, including the CEO.  

[02:00:00]

Judging the status of a project
 Percent of critical chain completion

Judging the status of the project. The first thing is where the project is, how much of the project is 
completed. We are going to do it by percent of the critical chain of completion. This is enormously 
important. Today when you say “We have finished 80 % of the project”. Do you know what usually do we 
mean by that? We finished 80% of the total work that was designed for the project. Whether or not it’s on the
critical chain or not is irrelevant and because of that what do we get? We get the two things. One is this 
phenomenon of “It took us ninety  per… it took us a whole year to finish ninety percent of the project and 
the remaining ten percent took us another year”. Do you know this phenomenon? Very well, of course. The 
second problem is the following “I have a problem now that creates me.. that has eaten already all the 
feeding buffer, now it creates me a problem in the completion buffer. I have really problems, technical 
problems somewhere of that and if I am under the pressure of the project manager to show that I’m moving 
with a project. And it does not matter what I’m doing it’s all considered to be I’m continuing on. Where do 
you think all my tension will be? On the other things that I can still do and because of it I will not meet the 
project on time. So, this is absolutely essential we are going to say how much of the critical chain have you 
completed?  60%? Your project is completed 60%. Ok? You’ve completed 90% of the critical chain - don’t 
tell me you’ve completed 99% of all the work. How much of the critical chain - that’s the meaning of percent
of completion of the project. This is essential. This is also a true picture. Because when we are saying 60% it 
means when really can I deliver it, how much I’m really moving. This is one. That’s not enough. 

Judging the status of a project
 Ratio between consumption of the completion buffer and critical chain already

complete 

We have also to look on the ratio between consumption of the completion buffer and critical chain already 
completed.  For example, I have completed 60% of the critical chain. I’ve already consumed 70% of the 
completion buffer. It means what? My situation is good, my situation is even better than my situation when 
I’ve started the project because the amount that I finished on the project of the critical chain is more than 
what I have already consumed from the completion buffer which means are more protected when I was 
originally when I started the project. My situation is very good. At the same time if I have comp… if I have 
completed 10 percent of the critical chain and I already consumed half of my completion buffer, my situation
is very bad. Better take some actions. Is it understood, yes or no? So this becomes essential in order to know 



should I take actions or not. If the projects are ok or not. By the way when we are talking with companies on 
project management TUC way you will hear from them all the time things like that: “ Ok, we’ve finished 
already 80% of the critical chain and we ate only 10% of the buffer”. They say it so proudly and so 
confidently that’s really finished on time and without any problem. But if you don’t understand the 
terminology you don’t understand where it’s coming from. But that’s not enough. Many times projects take a
year, two years, three years and you have to have more time lead indicator to know whether or not you are 
moving good or bad. These are average indicators. So my recommendation to you is also look on the rates of 
consumption of the completion buffer. Let me explain what I’m saying here. The completion buffer is one 
third of the total lead time. Look for example every month. For example this month there were twenty one 
days working. That month that there were twenty one days working, how many days have you consumed 
from the completion buffer? If you consumed less than seven days it means you are improving. You are 
creating safety. If you consumed more than seven days it means you are eating into your safety. Is it 
understood, yes or no? And this is an excellent indicator. Excellent so you will act much more before a 
catastrophe will happen. And you are totally focused. The thing which is so impressive when you see the 
company with dozens huge projects. And now the standard rule is the top dog, the top dog is sitting with all 
the project managers once a month. Depends of course on duration of the projects if the projects are between 
nine months and three years once a month. And they are having the review of all the projects. You know 
what is the meaning of review of all the projects. It’s fire fighting and it’s blaming and it takes for ever, not 
any more. Each project what does a report first of all how much of a critical chain is completed, second thing
is. What is the ratio between a completion of a critical chain and the consumption of the buffer? If the ratio is
excellent, fine. If the ratio is a little bit dubious, what is the rate that now you are eating into it.  If everything
is fine that’s the end, we don’t need to know anything more about the project. If it’s not here’s to give one 
more thing which is. What is the exact task that is now the biggest penetrator? And what action is taken to 
rectify the situation. Not telling hundred actions only one action on that particular task that because that’s the
one that really counts. And what is happening - something amazing the companies that have done dozens of 
major projects such a meeting takes less than two hours. Totally focused the whole picture is known to 
everybody which is very important because remember that are things that are connected between all the 
projects which are the resources. You do want to know what is the situation. Is it understood? Let me 
summarize what we are having here. 

Summary 
 It’s not important to complete each task on time. It is essential to 

complete the project on time.

Summary. First of all the thing to bear in mind all the time in you know like edged in your mind. It’s not 
important to complete each task on time. I repeat again, it’s not important to complete each task on time, it’s 
not important to complete each task on time. The only thing which is important is to complete the project on 
time! Please, yeah. Don’t confuse the two. This means that practically what you should do is the following. 
First of all take each project and rebuild the PERT diagram. 

Summary 
 Get consensus to rebuild each project PERT according to protected 

critical chain. 

Do you know what’s the PERT diagram, the daigram that allows you to see this task is here, this is here and 
what’s the time here.. Rebuild it from scratch, why? The diagram that exists now are worthless espessially in 
multiproject enviroinment. Because in a multiproject enviroinment due to the fact that there’s all the time the
fights and the bad miltitasking these diagrams reflect reality so little that the only time that we do it is to give
a report to the client. Which means the diagrams are wrong half of the connections are not there, a lot of 



things that could have been done [in parallel]  written there, CEO and whatever you want. We haven’t seen 
one case yet that PERT diagram made any sense. You know very well that there are traditional techniques 
how to write this PERT correctly, please use them. Why? Because it’s a first time that this PERT diagrams 
will become real working tool all the time. It’s not going to be variable one shot and last two weeks are 
worthless. They are becoming the real working tools all the time. So, please, you sit with them and work the 
PERT diagram again but do it with all the people involved because… Because you have to take the times 
estimate and to move part of the time to the end. You cannot do it for somebody else. If you gave an 
estimation and after that you will see that one nice cut your estimation in half you will tell me you do it. You 
will not collaborate at all. You have to be part of the team that does it. Yes, you will fight but then really you 
put the time where is to stand it. Is it understood, yes or no? This takes time. This is essential. And before 
you are causing people to do it will you please explain them what you are doing and everything that we 
talked about today has to be explained to everybody otherwise nobody will collaborate. Remember in 
multiproject environment there is not exactly full trusted people to the top managers. Don’t fool yourself for 
a second. You have to explain it in full and even then it’s a huge fight. And it’s ok but remember one thing. 
The buffer must be one third of the total lead time. If one is insisting not to cut the time, fine. As long as you 
put the buffer to be one third, don’t worry this person because of the social pressure will not have Student 
syndrome. And next time when he’s coming to give the time people are giving it by their experience of the 
past. Next time he will cut he time drastically, that’s what happening. It’s improving and improving, 
remember the rule is not to cut the estimation half the real rule is the completion buffer is one third of the 
total lead time. The completion buffer is one third of the path that fits it. Is it understood? Get the thing that 
always stays. Get a consensus to do that and remember there is a lot of work. The PERT networks that 
existed  are worthless. How to do it? The convention techniques are good. They are simply not used but they 
are really good, do it. Don’t fool yourself that you can take the PERT networks that are now, they are simply 
wrong. Unbelievably wrong. Then. 

Summary 
 Get consensus to stagger the projects according to a chosen DRUM. 

Get a consensus to stagger the projects according to a chosen DRUM. This is at the top level of the people in 
charge of all this area of multiprojects. It’s not involving many people. The fights are quite good, once again 
you will stand a chance of really agreement only if you explain everything in detail. Take your time 
otherwise nobody will agree that he will be the one at the end, nobody. Even though everybody benefits 
tremendously even though the one in the end will finish much-much earlier than he had before and he will 
not have to chase everybody nevertheless at this stage you know how people are saying. You know what? 
Yes, I agree the theory looks beautiful I’ll be the first. You’ll be the last. Then. 

Summary 
 Put the mechanism to enable smooth buffer management. 

Put the mechanism to enable smooth buffer management. That’s essential. In a multiproject environment if 
you don’t put the buffer management in place, nothing works. Buffer management means every project 
manager and every resource have to have online access to know exactly what’s happening in the buffers 
online. Don’t give me printed reports especially not the beginnings. I’m nervous and I what to check all the 
time and I know more on that if you told me to work rather on that than on that because of the penetration of 
the buffer may be there is a mistake on the PERT, I want to check it. Is it understood, yes or no? I will not 
change it but I want to check it and if I see that is wrong I’m going to talk with the project manager. But the 
nervousness is huge - online access to all of it. In large multiproject management it means that the software 



must be part of the system! Not a site application – part of the system! So I can reach this information all the 
time. Please listen to me if you really want to get the results and fast. Not that’s it absolutely mandatory to 
you, there were cases when people have done it without a computer simply because there was no computer 
system at that time that could have done it. One of them has beautifully released there results to the public 
the… It is the maintenance of white body aircrafts. Is there aircraft industry? But with that they are doing 
buffer management by hand an that means all the top guys everyone in charge of every part of the project, 
everyone in charge of every resource are meeting once a day. And that’s holy. Basically what’s they are doing
it’s they are doing the buffer management everybody means that it’s holy. But what’s they’ve said what they 
announced to the market you have to understand this market of passenger aircraft maintenance is throat 
cutting market, it’s not exactly flourishing market. They’ve said when they’ve published their results, they 
said that in April of the last year they already covered the entire operating expense and everything after April 
was gravy, was not profit. Can you say it on your company? How many companies can say it at all? And this 
is huge multi-project, well I know it’s huge because let’s face it people before you expect aircraft you don’t 
know how much work is there. Phenomenal uncertainty. And this is the result and yes, they’ve done it 
without a computer. But with an enormous management collaboration and daily meeting. Now we know that 
if we have a computer - but again on line not a separate application, online, part of the system that everyone 
can without any problem all the time check. Everyone for me means every project manager and every 
resource manager can check all the time what he wants. It works beautifully and you don’t need this daily 
meetings, as a matter of a fact one a week but once per month is more that sufficient. And even then the 
meeting is very-very short. The results are phenomenal. Project management is probably the most care taking
environment that exists today. Don’t confuse the fact that is drum. The once that you stagger it is not a 
bottleneck. It has enormous access capacity on it - it’s not a bottleneck but as it continue on and you move 
through three generation of projects it does become a bottleneck and then you have to provide another buffer 
to make sure that the bottleneck never stuff. Is it understood about? It doesn’t matter you have dozen and 
until you reach it you have three times through it and yes, they are improving and improving because people 
do give estimates according to their past experience and the environment improve the estimations become 
better shorter and so on and very quickly it becomes second nature. 

Guy Brill, it’s an old friend. Guy you can ask me…

G.B: Shalom, good evening.

Goldratt: Shalom, good evening. You can ask me always but I am in Israel. Go ahead, it’s means that you 
have probably a really tough question. Go ahead. 

G.B.:   … are successfully applying the TUC and the software for managing in the multi project 
environment. A key question that we are interesting the two level of detail but project network should be 
different how do our project match them four hundred tasks to the usual number two hundred existing. Some 
of us would like to see more details in project networks for better control. I’d like to ask what’s your opinion 
about this? 

Goldratt: I knew it. With such friends I don’t need enemies. Look, the first thing that I believe that everyone 
should know is the following. No matter how big is your project. And by the way big projects are huge. They
are talking about refurbrishing whole fleet of combat aircrafts with all the fancy and per strike again 
electronics this is and so on and huge complicated projects. Nevertheless never ever go into the project and 
describe the project more than four hundred activities. As a matter of a fact when you have four hundred 
activities you are already taking enormous risk. If you go to more details final details, the final detail the 
bigger uncertainty in the estimation. You cross the threshold where you start to deal with things which are 
definitely inside a noise. This will kill you. Every company that deals a lot with projects have define on their 
own this rule. For example when I worked with the oil company of Norway “State Oil” in the project put this
huge rigs in the North Sea. These are projects sometimes for billion dollars their rule was never to exceed 
three hundred boxes in their PERT because otherwise you lose totally visibility. This is correct up to a point. 
This is correct up to a point that you have excellent computer system that now enables you very-very good 



execution. Like what Albit has. Part of the system you are now really in control, there is no debate about 
what to do and where to concentrate and now comes the question which is under that environment I can go to
more details simply because I’ve reduced drastically the level of the noise. Now it does make sense to go to 
more details not at the project level but at the local supervision level, part of the project. Make more sense to 
make more details. And that’s probably Guy where your question is coming, am I right? 

G.B: Yes, you are. The measurement where we can actually have extra details by low level programs the 
subsystem or where your level where we could attach them to the higher level program. 

Goldratt: So you can do it, the question is can we manage it and how much benefit will come out of it. My 
answer is: I don’t know. So you know what, Guy? Try and tell me. 

G.B.: Thank you very much, Elli.

Goldratt: You are welcome. Armando, Armando from Mexico? Hello?

Armando: Hi, doctor Goldratt, this is Armando from Mexico. How are you?

Goldratt: I’m fine. How are you?

Armando: Fine, thank you…

Goldratt: As a matter of a fact I should put some caveat, I’m fine so far. Now let’s see what your question? 

Armando: Ok, doctor. How do you overcome the natural human resistance that we will say to convince the 
people that are involved in a project when you have to tell them that you have to trim their times by half? I’m
going to start the project which will stagger them because you will say some  resistance it for sure?

Goldratt: No, if you do it you will face some resistance you will face a rebellion. Your chance of success is 
zero. Now what we have to do is to take the time and to do exactly what I’ve done today. In other words you 
have to spend a lot of time of explaining exactly why we encounter reality is as we see it now. 

Armando: Ok.

Goldratt: If you noticed I’ve spent more time on explaining what is a [con…] that as explaining what is the 
solution. And you have to do the same. Only when you get a consensus from the people that that’s a reality 
and then you take much more time than I took in order to explain the solution. You don’t give the solution 
you cause them to develop it. 

Armando: Ok.

Goldratt: Which means do exactly what I’ve done but take about four times the amount of time that I took. 
You’ll be amazed people will come with the solutions. If they came with the solution they will cut the times. 
If you came with the solution he said good bye. Have I made myself clear? 

Armando: Yes, very clear. 

Goldratt: By the way it doesn’t take much time per a whole group of people and by the way do it with all 
people per project together. You can do it with all the top management first but than per each project take all 
the people involved and do it together because if you do it one by one every will tell you “I agree but he will 
never agree and as long as he will not agree if I cut he time he will kill me”. You have to do it in a group and 
then it works. And then it will work and the fact that it’s working is not because of speculation simply 
because now dozens and dozens of companies are doing it. Now what they are telling me is the following, 
that on average per each project it takes about four days. Two days – to get the consensus that what’s we are 
going to do all the people involved, and about the two days to rebuild the PERT diagram. Once again with 
the same people involved. So you have to spend about four days per project. This looks a lot but look on how
much time did you spend on a project when you don’t do it. 



Armando: Yeah.

Goldratt: It returns very quick, very-very quick.

Armando: Excellent. 

Goldratt: You are welcome. 

Armando : Thank you very much, doctor.

Goldratt: Thank you. Luis calling from Porto Alegre - that’s a beautiful town by the way. How is the weather 
by the way in Porto Alegre? 

Luis: Very nice, good weather, sunny and hot.

Goldratt: Good. What’s your question?

Luis: Yeah, I have two on our site and one person here, we make a question. And the question is. Nowadays 
few companies in Brazil are moving towards…

Goldratt: slowly, I don’t understand a word, slowly again.

Luis: Ok.

Goldratt: Nowadays

Luis: Nowadays there are few companies in Brazil which are using a concurrent engineering  simultaneous 
engineering

Goldratt: Yes. 

Luis: Yap, and the question is. How the critical chain approach can help these companies?

Goldratt: Look concurrent engineering is dealing with things which are very important  in project 
management but has nothing to do what I was talking about. These are two pieces that you have to put 
together. In other words the concurrent engineering is more in terms on how are we going to construct the 
project. What should we do to construct the PERT itself? What will be the content of each task? It’s not 
touching almost at all the scheduling and execution of the project. I when I’ve talked about it all the three 
hours I assumed that the conventional wisdom in project management is done. In other words that the 
techniques of how to build the PERT is correct. I know that people are not using it simply because you put so
much effort and then after week you don’t have anything but the techniques themselves are good. If you 
want concurrent engineering to work you must do what I’m done, what I’m telling you otherwise ninety 
percent of the efforts of concurrent engineering is wasted. Have I made myself clear?

Luis: Yes, I agree with you what I’m… we are wondering if there is synergy?

Goldratt: Yes, perfect synergy. More that synergy it’s one of the most necessary conditions of the other. 

Luis: yeah.

Goldratt:  TUC that I am now just lecturing the thing that we have to do differently than we have before. I 
am not lecturing on things what we have to do what we already know what to do concurrent engineering is 
good. I’m not trying to advocate it again. I take it for granted. At the same time I know that concurrent 
engineering is all… with all good efforts and all the good intensions is not used correctly simply because the 
chaos in the noise is so big that nobody has a time for it that everybody is running after fires all the time. 
This does not mean that concurrent engineering is wrong. It means that in order to enable to use correctly 
concurrent engineering as is told today you have to change the way we manage the projects. In other words 



we have to move into a critical chain. Then you really get the benefits of concurrent engineering. Perfect 
synergy. I’m sorry that I haven’t made it clear but I took it for granted.

Luis: Ok, thank you very much and I hope to see you back in Porto Alegre. 

Goldratt: Yes, one of these days.

Luis: Ok, bye-bye.

Goldratt: Jim - Phoenix, Arizona? 

Jim: Yes, doctor. Nice to talk with you again. My question today is. With respect to the next project where 
would the start time we put then for example page seventy-six of your book… 

Goldratt: As a matter of a fact I have it - wait, page seventy-six in my book, you are reading the note book 
right? 

Jim: Yes.

Goldratt: and one that you make on comments and by that you make it in the book. Yes, you are in page 
seventy-six, yes? 

Jim: What the start time of the next project be after the completion buffer plus ten days or would it be 
approximately in days sixty? Or somewhere in between? 

Goldratt: Let’s not confuse two things: page seventy-six is showing how to deal with one project your 
question relates to the staggering project which is how to put one project after the other.

Jim: Correct.

Goldratt: If you look on the project that I put you find something amazing. The DRUM is resource… if you 
look on the project as describing page sixty-four you see that the DRUM is actually recourse F, the red 
resource you see. 



The red resource paged project demand four different tasks. And there the four different tasks have equal 
time. Everybody else needs less than four which means the DRUM is on the red resource . The red resource 
is not on the critical chain at all. The way we stagger in other words the relation between the projects and the 
way that we are planning the semi-project are unrelated. One is going according to the DRUM which is 
dictated by the most loaded department or resource. The other one is according to what dictate the lead time 
per project which is a critical chain. This means what - that for example this project I will decide “fine I’ll do
this, this, this and this” which means the second project this operation for the second project have to start 
here in time. Think this one is going this point in time and the whole project moves with it. Have I made 
myself clear ? 

Jim: Yes, you have.

Goldratt: Thank you, but I think that you’ve highlighted very important point that may be I didn’t make clear
enough. Critical chain is per each project. The DRUM in the one that connects between the projects. The 
DRUM might not be involved or might be involved in the critical chain. 

Jim: Thank you, doctor.

Goldratt: You are welcome. Robert? Robert?

Robert: Good evening.

Goldratt: Good evening. You are from Washington? Yes, go ahead.

Robert: My question deals with establishing the time to complete a project when bidding for a project.

Goldratt: Aaaah…

Robert: The question is: should the critical chain one third time continuing the method be applied to a PERT  
or would it be better to take the individual continuincy cut each in half and apply for the bid? 



Goldratt: For heaven sake if you cut them each in half and then apply the PERT bid you will not meet the due
dates that you promised to your client. Moreover nobody internally will collaborate. Cut the time in half put 
the completion buffer so the completion buffer will be one third of the whole time that’s the time that you 
have apply to the bid. Don’t worry. If all your competitors are using about the same technologies that you are
using you will come out as a promise shortest lead time. And at the same time you are by far more protected. 
Protected in the sense that you have a very high chance of delivering what you promised. Never ever strip 
the completion buffer, never. You are exposing everything more that we will collapse the whole system. You 
will cause a total distrust of the people who have to do it. Is it understood? 

Robert: Yeah.

Goldratt: Sure?

Robert: Oh, yes. Thank you.

Goldratt: You are welcome. Let’s have the question from the audience here. Do you want to that? 

- Yeah.

Goldratt: But a nice one. 

- […].

Goldratt: Correct.

- …And how do I work in new environment of TUC is that lovely for them to work that way? 

Goldratt: Yes, even better.

- Even better? 

Goldratt: I explain to you why. Let’s look on the basic conflict. Can I have it on the screen? 

Because… because…
The original commitment is realistic the safety we are allowed is not enough to absorb 

all the glitches

Meet 
original 

Do whatever it takes 
to meet the 
endangered original 
commitments.

early mis-
estimations/mis-
consideration.

Don’t jeopardize any
other original 
commitment.

Don’t compensate for 
early mis-
estimations/mis-
consideration.



Look on the following. You have an assumption here, it’s a bottom. In order not to jeopardize any other 
original commitment we must not compensate for early mis-estimation of consideration. Why? Because we 
assume we can not find a trick of how to do it without money. These people that you are talking about are 
these   people that when their back is pushed to the wall always say wait a minute. Why do we do in this 
way? We can do it in that way and we can get the same thing even better with no money, ok? Unfortunately 
if you are trying to solve all the time the conflict by this inventions what you are getting is skills. More that 
many times people are so frustrated because they are saying it nobody is there to listen. Because people are 
so busy in the fire fighting and they don’t want to take more risk that they ignore what they are saying. If on 
the other hand you are putting what we said here and now this operation is consuming time in the buffer. It 
doesn’t mean that we are going to be late yet, right? We still have a lot of buffer but this is a one which is the 
most important to take care of. Now let’s hear these geniuses.. 

- But they can change means

Goldratt: Perfectly, why not? Why not? 

- But it’s changing the net order

Goldratt: So, what? So, what? Network is not holy. So, we change the network. So, what? You see such 
changes are afraid because these changes is crucial for the whole performance of everything. So, why not? 
This one something that I willing to change for it. I don’t want to change for every hiccup. I don’t want to 
change for every mismeeting the schedule but if I’m getting such an idea that not only helps tremendously 
but I don’t need to sacrifice for it anything – yes, I reschedule. So we reschedule once in two months – big 
deal. By the way as much as we love them they don’t come with better idea once in two months. Moreover 
that the mean effect that you have listen to them and now we have the time and we really look on them half 
of their ideas they themselves after looking on them much say as a matter of a fact it’s ok. This exactly where
we want them but we create for them this environment in which these people can flourish and been 
recognized. Today most of them are not recognized. 

- That’s correct. 

Goldratt: Did I answer your question?

- Thank you.

Goldratt: You are welcome. Jeffry? Jeffry?

Jeffry: Hi, how are you?

Goldratt:  I’m fine and how are you?

Jeffry: Good evening. The question from Mexico is this. According to project management which TUC rule 
is the best indicator to evaluate a person’s performance? 

Goldratt: That’s exactly what I’m working on right now. And I’m hesitating to give you any answer. Cause I 
haven’t checked it yet thoroughly. 

Jeffrey: This is our problem, we need an answer. 

Goldratt: This is one of your problem, this is one of your problems, come on… someone emailing about  a 
month from now and then I will have the answer or I will ask for another month.

Jeffrey: All right, ok.

Goldratt: Fifty/fifty percent chance.



Jeffrey: Ok.

Goldratt: But what you’ve asked is a one of the biggest problem. As a matter of a fact I’m working on it 
within the framework of how to evaluate individual performance in any environment in any function.

Jeffery: Yeah.

Goldratt: If you would have asked me two or three months ago I would have told you I don’t know at all.

Jeffrey: Ok.

Goldratt: If you ask me today I think I am asking for another month  I think I have the answer, but let me 
have to check it first. 

Jeffrey: Ok, because what we are looking for to a measurement of creativity, imagination and initiative. 

Goldratt: True I know that and more on that - and responsibility. 

Jeffrey: Right, I say unique elements.    

Goldratt: Yap, solemnly in a month I hope that I will have the answer or I will tell you forget it I don’t know. 

Jeffrey: All right, we keep in contact.

Goldratt: Please. 

Jeffrey: All right thank you very much. Bye-bye.

Goldratt: Thank you. Kramer from Barcelona? 

Kramer: Yes, good evening, doctor Goldratt. I’m speaking on behalf of George Toras. And the question is 
following. We are dealing with a customer value situation where a customer is responsible for the project and
the vendor is responsible to execute certain tasks. What can  the firm do improve the lead time performance 
of project?

Goldratt: That’s not enough of the question. Say, reverbalize your question in the following way. What can 
you do to induce the vendor to improve? How do you like that? 

Kramer: A good question. 

Goldratt: A lot. I didn’t cover it in these three hours and I don’t want to do a disservice to this question. Have
you read critical chain? 

Kramer: Not yet.

Goldratt: So, will you please read it. I have devoted two and a half chapters in that book exactly for this 
question. More than that everything that I wrote there about this issue is checked and working beautifully. 
Now you will not have any problems to understand this book. Pay close attention to these chapters that are 
talking about the situation where most of the resources that are doing the project are subcontracted they are 
not part of your organization. How do you do then the contract with a subcontractor so even though they are 
not even part of your organization nevertheless it’s working according to what we explained. Then my 
recommendation to you is get a videotape of - you can get it from The Goldratt Institute - of a testimonial of 
The Ridel Group. This is a group of car-dealers. What you have to do with project management? Since they 
are using TUC in all the other aspects of their business they are opening a new dealership every two months. 
Opening a dealership is to build the whole building and the garage inside and so on and so forth. These are 
projects of about 8 million dollars. They are working only with subcontractors, with vendors. And if you 
want to see what is written in Critical Chain but in more realistic terms, you know with names of vendors 
with details and so on. I believe that this videotape which is about an hour presentation given by the owners 



of Ridel Group is best videotape on this subject. You will learn a lot from it. The key is in the contract and 
the preliminary planning that you are doing for the vendor. So you don’t have to ask the vendor to change the
whole operation. Because remember you are not his only client. Am I right? 

Kramer: Yes, it’s correct. 

Goldratt: So, two things. One is read “The Critical Chain”, paying close attention to these half chapters if I’m
not mistaken it’s chapter 18 and 20 but I’m not totally sure about the numbers. Anyhow it’s a nice novel so 
you will enjoy it. Then get whole if you really have the major problem with your vendors, get whole of this 
tape of Ridel Group. 

Kramer: Thank you very much for answering so comprehensively, doctor Goldratt.

Goldratt: I hope I didn’t answer comprehensively I almost checking out of your question but yes you get all 
this information and these references. 

Kramer: Thank you very much. 

Goldratt: I think that this completes the program. At least we are running out of time. Let me tell you a little 
bit what we have talked about today. You see to what extend it’s a continuation of what we’ve said at the 
previous program and in the previous one before that. The next session will deal with some of things which 
is very important and this is distribution. Only then we complete the supply chain and because of it I will not 
just deal with the distribution next session I will go into completing the measurements for the supply chain. 
If you have noticed, each session I have to go back to measurements. I have done a lot in the previous 
session but I could not do just this project management when I talked in the previous session because it is 
really not there. So I am dealing with the problem of measurements in each session from now hour, it’s part 
of how to run a business. The next session I will complete the whole supply chain. So we will devote 
minimum half an hour to the problem of measurements and contracts within the supply chain. I believe that 
this is essential. Thank you very much I hope that you were not bored too much this session. Next session 
will be more interesting.  Thank you. 

[Applauses]         

                   


