
Hi! 

System approach.   There is a broad consensus that if we want to improve the performance of our 

company we have to take a system approach.  Holistic approach. We all agree about that. The only 

question is how you do it. Well, let’s try.   

The lesson is it is obvious that we cannot look on just one function in isolation or just one issue in 

isolation. So for example if you want to take a system approach to legalization you have to start 

with a broad base like for example to take into consideration logistics, and the markets and financial 

concerns and don’t forget that any organization is composed out of people.   

 

You must take into account people relationships as well. So far so good.  

 

But then what do you do. In order to demonstrate it I want to take an example. Oh it’s always when 

you are taking examples there is a feel of taking a too small example. And then the conclusions are 

worthless. Or too broad example and then it’s like you haven’t taken example at all. 

So what I will do is I will take as an example the entire steel industry in the world. System approach 

what would you say if I’ll take for example one aspect of logistic. What will it be in the steel 

industry? Something really bothering people about the existing logistics.  
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It will be something like finished goods inventories are much too high in that industry.  Let me tell a 

little bit about it so that you understand that when the steel industry is talking about problems of too 

much finished goods inventories it is even worse of what happens in your industry.  

You see amid range steel mill has about quarter of a million tons of finished steels on their yards. 

This is huge. Why does it bother them so much? Just let me remind you that steel not like wine is 

not improving with time. When I was really talking to them they confessed that they don’t know 

what they produce more steel or lost. This is the magnitude of the problem. It’s huge.  

Then we said: we should not take just logistic problem and deal with it in isolation. We have to look 

on other issues at the same time in order to have a system approach.  What was the other thing – the 

market? Now what we can do with the market? Something bad?  

 

Well in the steel industry it is very easy to see what is bad because that’s what you are getting 

though the phone all the time and that is customer complaints.   
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Not like the other industries there are something a little bit special about the steel industry which is 

over 95% of the complaints is about one single issue.  And that furious complaints.  And the issue is 

you promised to deliver and you did not deliver on time. First of all you can ask: “Why did you 

promise to deliver if there is so much finished goods on the inventory, how comes that you did not 

manage to deliver immediately?” Well, as it happens when you come to order something from the 

steel mill yes you do have a quarter of million tons of steel in their fields but not what you asking 

for. So if you are going to a Korean steel mill they will tell you and if you are asking for steel plates 

you get them in six weeks.  If you go to a European steel mill they will tell you – six weeks. If you 

go a US steel mill you get six weeks. It’s like a number that came to Moses on Mount Sinai.  You 

don’t have a choice you have to wait six weeks. Fine. And then it turns out that due day 

performance is sixty percent. In other words in 60% of the cases they do deliver before or at six 

weeks. In the remaining 40% they will deliver eventually.  And eventually can be as long as fifteen 

weeks. Now why is it such a problem there? It’s due to the nature of the clients of the steel mills. 

Suppose that you are a client of a steel mill. A big client. Suppose that you are doing steel bridges. 

In order to do one steel bridge you are using let’s say something like over two hundred different 

types of plates. Now what are the facts? The chance of getting one type of plate on time is about 

sixty percent, 0.6. If that’s a case, what is a chance of getting two plates of steel at the same time? 

0.6, then 0.6, in other words about thirty-six percent. What’s a chance of getting four plates on 

time? It’s 0.36, 0.36,  oo, it’s 10% now. That’s the chance of getting eight plates on time? One 

percent.  What’s the chance of getting two hundred plates on time? Less than the chance of winning 

the lottery. But if one plate is missing you cannot build the bridge to your client. You can imagine 

what furious complaints we are talking about. Unbelievable.  

Fine. So we are looking on the market, we are looking on logistics. What else? –Funds. What is the 

biggest problem on the steel mill?  The biggest problem in the steel mill is very long payback 

periods for investments. What I am talking about:  

 

You know when you want to buy a new piece of equipment and you belong to a corporate, you have 

to fill out an appropriation request for this piece of equipment, you have to justify why you want to 

buy it. The justification is financial. And basically you have to justify that due to this new piece of 

equipment within some period of time you will cover the whole investment. Now in most industries 

we’ll write - there is a magic number today which is two years. This means if your appropriation 

request shows that it will take to return the investments two and a half years most public corporate 

will send it back to you and not approve it. Then you will have to take it back to fudge the numbers 
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to show that it is below two years, to submit it again, we all know these number games. While in the 

steel mills they approve even when the appropriation request is up to seven years. They don’t like it, 

one bit. But  they know that if they put the substantiation of two years maximum they cannot buy 

any new equipment  and they know that they must move with the technology. This is a huge 

problem.  

What about union relationships? Over there there is no lack of problems. You see in a regular steel 

mill the internal politics is much much worse than in Washington. In mostly steel mills you will 

find out that there is at minimum three different chapters of the unions and they are fighting with 

each other. And even more they are fighting with management.  

 

It’s craziness.  Fine, so here we defined what are the things that we want to look on.  

What do we do know? How do we now continue according to the system approach? We don’t 

know. So what do we do? We do what the steel industry is doing which is to deal with each one of 

these items in isolation. For example, how do they try to rectify the situation with too much finished 

goods inventories? They put a new computer system. And if it does not work, they put the new 

computer system. And if this doesn’t work they put the newest computer system. And today with 

the efforts to implement it, is minimum ten million dollars. They still do it because the magnitude of 

the problem is huge.  

What about customer complaints?  Fine, we know what to do with it. We hire a consulting company 

that will go and do survey among the clients and submit their recommendation on how to rearrange 

the customers’ service department.  

And the last, the next one? Long payback periods. That’s a financial problem. We have to deal with 

it with the financial methods. And what they are doing is merging, downsizing. There are how all 

countries that have lost the entire steel mill industry due to that.  That’s the size of the problem.   

What about the other problems – that’s life. So we will try to hire some organizational psychologist 

and if this doesn’t help I know there are some that are now looking for an organizations psychiatrist. 

Nobody came forward yet.  

But look what is really happening. Fine, we understand system approach. We understand that in 

order to do it we have to start not with one issue, not with one function but with a broader scope. 

And then. and then we don’t know what to do. So we are diverting back to each issue in isolation. I 

think that we should not give up, I think that we should stick to the issue that has brought us to 

realize that we must use the system approach. Why do we claim that we must use the system 
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approach? Because intuitively we are aware that if we do something with one function it does have 

ramifications on the other functions and something that might look good locally might have very 

negative ramifications elsewhere. Which means we are aware of the fact that cause-effect 

relationships are crossing between functions, that the cause in one department can cause affects in 

another department? I that’s a case why won’t we try to build the cause-effect relationship before 

we decide what should we do? Is it so difficult?  

We are lucky to tell you: it’s very easy. More of that, Let me show you that such a cause-and-affect 

diagram, I call it a tree, a logical tree, is totally obvious to us, even though we might not be in this 

specific organization.  

 

Still the cause-and-effect relationships are totally generic. Let me show you an example of it. Since 

you are not going to be able to read from the screen, open your books on page #4 and let me read 

it….  I will read it from the cause to the effect.  In other words, I will read it in the long redirection 

of the arrows. Of course, I will start at the bottom,  I will start at the statement #500.  Well, the 

number itself does not have any meaning except when I am saying I am going to read statement 

#500, you know which statement I am about to read. For those of you who did not have it, it is at 

the bottom left.  

Statement 500. 

 

“For a long time ‘tone per hour’ has been the prime operational measurement in the steel industry”.    

That’s a fact about the steel industry. But let me explain to you about this fact. What we can hear is 

describing variety that in every steel mill for the last one hundred years the prime measurement was 
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tons per hour. Every work-center, every department, every plant is measured on how many tons per 

hour have produced last shift, last day, last week, last month, last quarter, last year. And that’s the 

prime measurement. What I remember, you have many other measurements, but if you didn’t meet 

your quota of ton per hour you can get your road as a murder. You did met – nothing else matters. 

That’s a meaning of a prime measurement. And that’s a fact.  

Now let’s combine it with another fact, 510. If you look at it you will see that not surprising at all, 

since we are dealing with an organization and organizations are built from people. 

 

 At the bottom of the cause-and-effect tree you will always find some generic statement about 

behavior of people. Now some people claim that you cannot make any generic statement about 

behavior of people. I don’t believe so. And you will be as a judge. Let’s read such statement and 

you will tell me whether or not you agree.  

510 reads: most people behave in line with the way they are measured. Do you agree? Absolutely. 

As a matter of fact we are most here. because some professors have told me that if they found a 

person five years ago that is mostly 99,99 point good enough. Now look what is happening. What is 

the meaning of cause-and-effect?  

 

I will rely on the fact that you are all human beings, that you have already learned how to live in 

society and because of it all the cause-and-effects governing an organization, no matter which one, 

you know. And in order to prove it what I will do I will use the traditional way in physics which is 

if that effect is based on the known cause-and-effect, this must be an unavoidable result. In other 

words I will do a prediction. Let’s do such a prediction. I other words I will look now at the 

triangle: if 500 exists, and 510 exists, then unavoidably, 515 must exist.  

Most people between in line with the way they are 
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Let’s read it and let’s see whether or not your intuition, your experience will confirm that logic. If 

we agree that for a long time ‘tons per hour’ have been prime operational measurement existing in 

the industry and we also agree that most people behave in line with the way they are measured, then 

unavoidably what we must find in the steel industry is that the department do try to maximize their 

performance as measured by tons per hour. Do you agree? Do you see, what’s the meaning of 

common sense? Common sense has nothing to do with whether or not it’s common, it has to do 

with whether or not the logic is rigorous and the cause-and-effect relationships are known. That’s a 

meaning of common sense. Now, let’s see where it will lead us. 

Now, let’s put some more facts about the steel industry. For example, fact #520.  

 

Which reads: In most departments in the steel industry some items require less time per ton than 

others. What I mean by that is the following. For example,  the molted white red hot steel is coming 

from the furnace. We want to make plates out of it. So, we will streamline this molted still into a 

department where there are huge rolls that are squeezed into a plate.  

Now imagine that we want to do two-inch plate then we have to squeeze the steel until it is two 

inch. On the other hand we might want one-inch plate. Then we have to squeeze it along. With a 

measuring of tons per hour, when do I get more tons per hour? When I am producing two-inch 

plates or when I am producing a half-inch plate? You don’t have to be a genius to do that, right?  

These are same things that happen in every department. And this is a base statement, an observation 

here about reality that in most departments some items take much less time than others. Now 

combine it with what we have agreed already. With 515 and I claim that  540 is unavoidable result.  

Now let’s see whether or not you agree with me. If in most departments some items require less 

time per ton than others as we said, and the fact that we have agreed on that departments do try to 

maximize their performance as measured by tons per hour then unavoidable result must be that in 

the steel industry to maximize their performance of tons per hour in the given measurement period, 
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departments tend to produce the fast items at the expense of the slow ones. So you agree? Yes or 

no? Absolutely.  

And what happens now to due date performance? What happens now to the right priorities? Let’s 

see. Suppose that you are the clients that I love. You are paying your bills before I send you the 

invoice. A really nice client. Suppose.. And you have ordered a half-inch plate. Now, for the sake of 

this program, let’s suppose that you are the client that is not exactly the best.  I have to chase you 

five times until you pay the bill. You have ordered the plate that is two-inch. Who do you think has 

a higher chance to get it first?  Nevertheless it does not help. It is not business, it is a formal look 

into maximizing ‘tons per hour’. I might be this president. It won’t help me.  You see total 

distortion in the priorities.  

And supposed that you have a computer system that tells you, you are a foreman, that you must do a 

half-inch plate. And you know that if you will do the half-an-inch plate your performance of ton per 

hour this week will be horrible. Will you do it? You will find thousands of excuses why it’s 

impossible and you still produce a two-inch. Am I right? Yes or no? That’s human nature.  

You see: poor performance, thousands of  drain, no matter what. But let’s not stop here. Let’s take 

another fact that exists. Fact 525.  

 

By the way, facts are easy to find and they are not usually in any controversial.  

For example, look at 525. Non-production results in zero ‘tons/hour’.  Anybody wants to argue 

about that – no matter what’s written here? What’s written here is actually when you do not produce 

you do not produce.  What a revelation! But when I connect it to what we have already agreed, look 

what an unavoidable conclusion is coming out. When 525 is connected with 515, I claim that 

unavoidable result is 545.  Look on that, listen to the logics, and see whether you agree. If non-

production results in zero tons/hour and as we said departments try ty maximize their performance 

as measured by ton/hour, then unavoidably in the steel industry we must find that to maximize their 

performance of ton per hour departments tend to produce for stock even when there is no market 

request for the short or  medium horizon! Am I right? What will unavoidably now  happen in the 

finished goods inventories? Unavoidably? Up!  

And if we have a computer software that we bought for who knows how much, now we will force a 

planner to activate this computer program according to forecast. Do you know the meaning of 

forecast? The meaning of planning to forecast means  ‘I do not have enough order for the short and 

medium  horizon!’ Am I right?    

Let’s take it one step further. Let’s look at another fact 530.  
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That’s an interesting one. What we see in 530, is: Every additional set-up reduces the measured 

ton/hour’.  Let me explain it a little bit more. Suppose that you are producing these plates and you 

are in charge of these huge rolls department. And right now the rolls are aimed to produce two-inch 

plate and you want to produce a one-inch plate.   Now you have to readjust all these rolls. This is 

not easy.  

With the best technology today it takes about four hours. Because if you don’t adjust them 

perfectly, you will not get the plate you will get the waffle.  You need four hours for adjusting these 

rolls. How many ton/hour do you produce? Zero!  

So, suppose this is what the reality is. And then if you look at all the orders of this type of steel, this 

type of thickness, for next week, this amounts to three hours work. Will you set up producing zero 

for four hours, then produce only for three hours and then set up it again? If you do that, you are not 

the foreman next week. Which means you produce nothing next week only. What about the two 

weeks? And if the total orders for two weeks are five hours, do you know what will you do? You 

will produce for grandchildren, why not?   

Now let’s wrap it up in more professional words.  It does not change reality. And let’s look what is 

an unavoidable result. Since we’ve agreed that the departments try to maximize the performance as 

measured by tons/hour, the mere fact that any additional set up reduces the measured tons/hour 

leads to unavoidably - to what? To maximize their performance of tons/hour, departments tend to 

pull ahead orders that are able to increase their bench size.  

What is an unavoidable result now in terms of finished goods inventories? Up. What about due day 

performance? If instead of working to hours for these plates I am working two shifts, what about the 

other plates I have to ship and have to produce? Now let’s wait. A problem. Unavoidably.  

But that’s not the end of a story. Only if you’ve had enough. Let’s take a one step further. We have 

to realize how the plant inherently is built. And 560 is telling it to us.  

 

V-plant, and the steel industry is a V-plant, V-plant produces items though a process having many 

divergent points. No, no, no, no, yes I know. What is a v-plant, what are divergent points? Let’s 

look at what I am talking about.  

Look, in the steel industry at the first stage we have center which is this huge furnaces we are doing 

relatively few types of steels. Let’s say two. But form the same type of steel we are going to the 

next department, the department that for example produces plates. From the same type of steel I can 

produce two-and-a-half-inch plate, or two-inch plate or one-and-thee-quarter-inch plate or one-and-

a-half-inch plate or one-inch-plate and so on.  Do you see now the divergency?   This is what is 

called divergent point. And usually what’s the meaning of divergence. Once you’ve done it you 

cannot book back. For example, we have produced two-inch plate next morning we say, “Aii, we 

should have produced one-inch!’. Too late. Why? The steel is cold. In order to molt it again I need a 

different type of furnace. That’s it. What is the thing that happens the next step? Usually the next 

step is surface treatment. The same type of steel with the same thickness I can just clean it, which is 

not just so simple at all, or I can template it, or I can galvanalate I, or I can galvanize it.  You see 
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again the divergency? The next step is after this is usually cutting the plates to size. The same type 

of steel at the same thickness, the same surface treatment I can cut it into let’s say at 70-inch-wide 

plate, or 65-inch-wide-plate, or 60-inch plate and so on. Now you understand why I call this 

structure “the v-plant”. As a matter of fact, many of you realize that your industry, even though it 

has nothing to do with the steel industry, is a v-plant. It turns out that there are only four structures: 

V, A, T, I.. But forget it now.. Let’s continue. 

 

Now let’s look at what is happening here and what is a problem. For this type of, one of them, let’s 

say the 70-inch plate I needed 10 tons and for the  65-inch I need let’s say five tons, and for the 60-

inch I need another 5 tons. In other words, the same type of steel, the same thickness, the same 

surface treatment, total orders that I have right now is ten tons in total for this type of weights, and 

five for the other and five for the other. And suppose that your material management has done a 

excellent job, they see the whole picture, so they note it’s ten and five and five and they have 

prepared enough material. How much is 10+5+5? It’s called 23. In reality it is called ‘guard your 

back’, it’s something like that or something more vivid like that.  

Now look: you are the foreman in charge of that department where you cut the plates to size. You 

have huge saws. Now remember, you don’t have to cut the paper or fabric, you are cutting thick 

plates of steel. The saws are huge, they are spinning with phenomenal speed. And to align such a 

saw is quite a job. Because if you did not align it perfectly, it’s not that you damage the plate, it’s 

much worse than that. You can break the saw.  And if the saw is broken when it is spinning so fast, 

someone will get hurt badly.  

With the best technology today it takes roughly like three hours to align it. So before you do an 

alignment, you go and check. What do you go and check? You go and check what the materials are 

over there. So for example you are the foreman and you find out “ok, I have to do this size, sixty 

inches, and I have to do five tons’, first think I do I go and check if there is the material. Yes, you 

find the material.  

Now my question is the following. Bear in mind that to cut five thousands of steel to size is 

something like two hours and the set-up is three hours.   How many tons in that case will you cut if 

you were the foreman? Will you cut only five tons? Ten tons? Is it enough? Twenty? Give me an 

exact number. Twenty three, perfect! Why twenty three? Because that’s what I have otherwise I 

will have cut the fifty, why not?  The more I cut the better I look. So I’ll cut all the twenty three. 

Five tons are shipped to the clients and the other fifteen tons are shipped also to finished goods 

inventory. Why not? And then?  

And I’ll continue on, probably tomorrow on my lists or at least the day after tomorrow, or three 

days I will arrive to this item. Same thickness, same surface treatment, different size. Fine, I’ll go to 

check if I have a material. Now what the chance that I see the material? Nothing, zero.  And then 

what will I do? I will pick up the phone and I will call the material management department and I 

will tell them what my opinion about them is. And they will tell me back what is their opinion about 

me. Beautiful human relationships are coming out.  
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And you know what I am talking about. Look what is the situation, unavoidably. If you go back to 

the tree you see what is really expiring. There are three different causes: 540, 545 and 550. Each 

one of them when we bear in mind that’s in terms of structure we planned that’s to exactly the same 

end result. Exactly to 570.   

 

Of course if there are three different causes, their main effect is huge. Let’s look at this effect. What 

is it? To maximize their performance of ‘tons/hour’ departments tend to take actions which result in 

“stealing”. No, no, no, we are not afraid the worker will take one ton of steel in his pocket home.  

Nobody is afraid of that. What we are talking about is it was launched for this purpose. Somewhere 

along the line, in one of the divergent points the foreman willing to improve his performance has 

diverted it of stalling for something else.  

And in such situation what will happen to inventories. Up! What will happen to due day 

performance?  Down! What will happen to payback period if so much is diverted? We’ll go forever. 

And what happens to human relationship? Try to imagine now  that you put yourself in the shoes 

of this material manager. And they now know that they have to go through the same thing again and 

again. They are also afraid that somebody will steal it even before them. Trust is not flourishing 

there. If you look at the entire picture, look what do you see again.  

Look what you see.  You see something obvious? If we want to deal in a system approach way if 

we want to be with all of that we understand now one thing: either we change the prime 

measurement in this case or we can continue to invest money and effort within the next one hundred 

years without improving the performance. Is it understood? Yes or no? Now it’s well to see that 

there is something in this system approach. But we also understand that what is required is to build 

this cause-and-affect reality tree which we all know.  But let’s not stop here because otherwise we’ll 

make a huge mistake. We are not finished yet.  

I’ll tell you why. There is one conclusion that is coming from this tree which is obviously wrong.  

Look at this tree again.  And remember: this is a situation for the last one hundred years if not more 

in the steel now. It is so obvious. So, what is your opinion now on all the management that worked 

the last one hundred years in the steel mills?  “They are not exactly bright”. Can’t be. They are.  

Which means what we see here is the partial picture. We see why we should not use ‘ton/hour’ as a 

primary measurement. What we don’t see is what forces these people to use it nevertheless. There 

must be a very good reason why in spite of the fact that they know all of that at least intuitively they 

have continued to use ton per hour. In other words when you see something so bad whenever you 

look at your organization and you see that there are undesirable affects, don’t look for the stupid 

guy or don’t look for a guy who doesn’t care or don’t look for the guy who was promoted even if he 

is an imbecile. Look for the fact that the people are locked between a rock and hell place. There 

must be a conflict the forces them to do it.  

What is this conflict?  Well, when we are going to continue on with this analysis we find something 

amazing.  The conflict that forces the managers in the steel mill to use ‘tons per hour’ and by that 

affecting all the operations is exactly the same conflict that affects every manager in every 
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operation no matter what is the organization.  No matter what it is? A totally generic conflict. The 

way it comes out is different.   

 

So forget now the steel industry. We are now coming into something much more generic. And when 

I am talking about operation, I don’t talk only about production. Operations exist in hospitals. 

Operations exist in banks, operations exists whenever you have more than one resource 

participating in order to satisfy your client. Is it understood? Yes or no?  

Now I am talking about the people who have to do work within the operations. Let’s look at the 

conflicts that they are facing.  

 

You see, the objective of a manager in operations, as a matter of fact, of any manager, is to manage 

well. I don’t know any manager who comes to work every morning and says how I can mess things 

up today.  Even though I know quite a few managers who come every morning and mess few things 

every day, but not intentionally.   

Now what is the meaning of being a good manager?  If you really look at that you find out that in 

order to be entitled to be called good manager you have to make sure that two things are happening 

at the same time. That you succeed to do two things. One of them is that in order to be a good 

manager you must constantly fight to reduce waste.  You stop this fight for two months and waste 

goes up. Everybody wants more. They want more machines they want more givings, they want 

more this they want more that.  

 

 

 

 

 

 

And waste goes out of your ears and you company will go bankrupt.  You have to constantly fight 

to reduce waste.   

But the question is to start with is what the biggest waste is.  And let me tell you what is in the most 

people’s eyes the biggest waste. It is not scrap.  The biggest waste is, for example: we have bought 

this machine for one million dollars and this machine is activated only one day a week.  That’s a 

waste.  Or we are paying all this salaries, all this money and plus fringe benefits to these people and 
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they are working only fifty percent of the time.  That’s a huge waste.  Am I right? That’s a 

connotation of the biggest waste that exists. Yes or no?  I am just checking if you are still in the 

line.    

 

Which means in order to constantly fight to reduce waste we must use efficiency as a prime 

measurement.  We must give the measurement that we will tell people, reduce people “Do not stay 

idle! Work!”  And those who do not work I want it to be flagged out so I know what to do with it.  

Why is it a must? Because a vessel standing idle is a major waste. So this is what caused me to do it 

– to use an efficiency measurement.  

Now if you still ask me in a steel industry: what is the most common efficiency measurement that 

exists? Tons per hour.  So it’s not stupidity.  At the same time let’s understand something else. 

There is another requirement that you must follow that you must satisfy in order to be a good 

manager. In order to be a good manager you must constantly fight to increase flow.  



 

The competition in the market becomes more and more fierce; our clients become more and more 

spoiled.  We have to deliver what they want faster and faster. Am I right? Fifteen years ago we have 

delivered seventy percent on time and everything was fine.  Today we deliver ninety percent on 

time and you still must find ways to do it faster and faster and faster. That’s a must.   

But in order to constantly fight to increase flow what has this diagram taught us just now?  

 



Don’t even think of using efficiency as a measurement.  It ruins the flow.  Do you understand what 

is happening? Do you understand the magnitude of the conflict?   

From the one hand side, we must use efficiencies as a prime measurement.  From the other hand 

side, God forbid if we use them.  

 

 

So what is the reality? Reality is that whenever we have got a conflict, do you know what we do?  

We compromise.  And what we see in reality is not pure tons per hour at least not in the still mills. 

We see a compromise.  What is the compromise? Tons per hour, tons per hour, tons per hour until 

an important client calls on phone.  And then all of a sudden that triggers another mechanism called 

the priority system.  Do you know about this priority system, it’s called “HOT! RED HOT! and 

DROP EVERYTHING!  DO IT NOW!” Am I right? Yes or now?  

The important thing is to realize that people in organizations are superb, much better than any 

computer.  The compromise is that you see in reality are probably the best dynamic compromise is 

that you can imagine. Doing it perfectly adjusting it all the time to so many data that you don’t even 

have time to punch it to the computer.   

For example, the level of the tone of the voice of the client and what you have done to him last 

week.  Let me adjust it very nicely.  We are doing the best compromises.  People and organizations 

are about forbid on giving credit. The problem is when we find ourselves in the situation that with 

the best compromise we still have some major undesirable effects.  Like the inventories are much 

too high and the due day performance is far from being satisfactory and payback periods are 

horrible and the human relationship – let’s not talk about it.   

What is the way out? We have to realize that the way out is not to by trying do a little bit better 

compromise. That won’t help.  We are doing it already.  And even if there was something a little bit 



better.  What we are looking for is not 1% improvements.  The scope of the problems is by far 

bigger than one percent improvement can help us.   

Which means the only way out is to find a way to eliminate the conflict.  Some call it “to evaporate 

the cloud”.  And yes, there are ways to eliminate conflicts.  And you know how it is? How it’s 

going? Let’s understand something.   

Every logical diagram, and this is a logical diagram like this is a must for that, is based on some 

assumptions.  Assumptions about reality.  Many times very solid assumptions like ‘a vessel 

standing idle is a major waste’.   That’s a solid assumption.  The amazing thing is that whenever 

you find yourself in a conflict especially when an organization finds itself in a conflict, it means that 

one of these assumptions, no matter how many people believe in it, may be the whole world 

believes in it, it is still wrong.  And if you just recognize in what way it’s wrong, only then the ways 

are open for a solution. For something that can give us a quantum jump in performance.  In order to 

demonstrate it let me show you that this assumption “a vessel standing idle is a major waste’ – 

assumption that the whole world believes in, is totally, utterly wrong.  So wrong, that what I have to 

prove to you that a company that will succeed in making sure the all its resources are not standing 

idle will be bankrupt very quickly.   

That in order to be profitable and ought to be successful you have to take active actions to stop most 

of your resources for piece of time from producing. And let I prove it to you and I believe that 

prove is easy simply because you have true members amount of an intuition in experience. That was 

not realizable that’s all so now to prove it now. Let me take the most generic case. In the most 

generic case of operation is the product or the service that we are giving is not supplied by one 

single resource. It is few different resources have to define as in some sequence in order to provide 

the service of the product. These are the different resources, if I talk more distinctly, this is the  

furnace and these are the big rollers that are squeezing the material into plates and this is the 

machines and people that are dealing with the surface templating, for example and this is the 

resources that are cutting it to size and these are the resources that probably are putting  packing 

each putting it on the train and so on. Let’s suppose that the flow is here. This is the most generic 

case, am I right, yes or no? Now let’s understand something. Let’s talk about service industry. 

Hospitals, we have a lot of internshipal  hospitals because we have a raw material there. How many 

different people are dealing with you and kill you go out of the other side hopefully alive. A 

terminology is different, for example, if you are in hospital, they don’t talk about scrap. Are there 

the terminology for it? Sometimes it takes a lot of translation like for example when they say this 

person is lost. It doesn’t mean that he is roaming around the corridors and so on and so forth, and I 

talk about any operation. It might be that this is a bank and you have applied for mortgage. There is 

the one person dealing with your mortgage. Think again, OK?  Let’s go so as to see all things. Now 

let’s be modest. Let’s try to found out what in reality is required in order to make sure that one 

single resource is working all the time, 100%.I don’t care which one.  

 

 



Let’s suppose this is the one, so we want to make sure is it in reality we want to understand what it 

will take to make this resources to work 100% all the time. First of all, let me explain to you what I 

mean in reality. Reality means: Murphy exists. If you assume Murphy does not exist – fine,  but talk 

to somebody else and let me understand what means Murphy for me. Murphy is smart. Do you 

know maybe I shouldn’t talk in this way. What is the chance for a piece of bread falling the butter 

falling down, facing down? No, no, no 50 % you are not realistic. By the way, there was a beautiful 

article at the beginning of this year in Scientific America, that proves that it is much more than 50 

%, simply because the average distance that you holding the piece of bread from the floor is about 

one meter and the usual case is about facing up and it successfully half in turn, but the reality, do 

you know what is the chance of a piece of bread falling with butter facing down? Not 100%, you 

are optimistic. It is directly proportional to the price of the carpet. It’s what I say Murphy is 

dubious. It’s just for you have: you took precautions – it’s ok, you didn’t -  boom. Now look what I 

mean by that now. Look on the following. If you accepted Murphy does exist in reality, yes you can 

minimize it, you can reduce it and you have to do it, but don’t fool yourself that you can eliminate it 

to 1%. This means that from time to time one of these resources will go down for a period of time. 

Do you agree, yes or no? Yes, absolutely. If that is happening what does it mean that during the 

time that one of these resources is down, the flow of work is stopped. If the flow of work would 

stop that means that our dear resource will not be able to produce for that time, but we do want to 

use it for 1%. We can still make it but now we have to pay a price.  

[45:05] 

What we have to do is to build some bank of work in front of it. If we have done it than it means 

that one of these resources is down for the period of time this resource can continue to work. What 

it is paid is quite dearly. Now in production we paid is integrally in service we’ve paid for 

something by far bigger and that’s why I claim that operations in service is more difficult to manage 

than in production. You know what is the big difference: in service usually they cannot start work 

before the client came. If you are looking in hospital they cannot start working before you came to 

hospital. Am I right? If you are applying to a bank they cannot start to approve your mortgage 

before you came and ask for it. If you are talking about the garage, they cannot start to fix your car 

before you came with your car. It means that the customers’ service, the lead time of the how much 

you have to wait is directly tied up with this bank. How would you like to be…, to come to a dentist 

and to wait for 8 hours, to be the bank of work of dentist - you won’t like it one bit. Am I right? But 

that’s the price to be paid which means all what we are talking about is by far more important and 

by far more crucial to the service industry because they paid for that are paying whether or not 

using the right logic is by far bigger, they are paying by irritating the clients and losing them due to 

that for that, unless of course everybody else is irritating them for this same extent then we don’t 

have a choice, am I right? Now look what’s happening. That’s not the end of the story. We build 

this bank of work, fine, but look what is happening now. Murphy hits one of them. It stops to 

produce, this resource continues to produce. What must happen to the bank now? Gets down, which 

means once Murphy’s impact is corrected, once all of them happen to be running. What must they 

do? Not only to work at the pace of this one, not only to supply the same amount of work that this 

can do, at the same time they have to rebuild this bank of work. Do they have infinite time for that? 

No. They have to rebuild the bank before Murphy strikes again which means they have to have not 

just equivalent of low capacity of this one, they have to have much more capacity so much more 

that they can rebuild the bank before Murphy hits again, otherwise nobody will utilize this 1%. Is it 

understood, yes or no? What do we just prove if you want to utilize this resource to 1%, all of rest 

must have much more capacity. And if you will try to use, that capacity all the time try to imagine 



that we activate this resources not only to rebuild the bank and then we are doing it according to the 

same speed but work all the time for 100% no matter if the bank is full. What will happen to this 

bank? We will go up and up and up we will go up enough you are bankrupt. Are you with me, yes 

or no? Which means what we have just proved? As long as we are dealing in reality as long as 

Murphy exists maximum that we can utilize is one resource to 1% everybody else, if we want to 

make money, if we want to give good service, a reasonable service, everybody else must have 

protective capacity. The capacity this needed in order to rebuild the bank before Murphy hits again 

because if you won’t you will not get the things out of the door all time. Is it understood, yes or no? 

How lovely. Everybody believed that resource standing idle  is waste what we just proved if you 

really want to make money if you really want to give good service you yourself have to force  most 

of your resources to be idle from time to time. Am I right? How lovely. Which already - one thing 

you have to understand: real things are between your ears. The main fact is if the whole world 

believes in something is not to excuse that not yet, not to think but now look what’s happening:   

[50:00] 

now we found the way out, now we found how, probably, to remove the conflict because if this 

assumption is wrong.  

 

It means, maybe, in order to reduce waste we don’t have to use inefficiency management as the 

prime measurement. Maybe we can get everything without compromises. Which means the door 

now is open to find a solution. What I want to emphasize is the following: if we are serious about 

the system approach, if we are serious about going back to common sense The real question that we 

have to answer first is: what is the problem? What to change? And don’t tell me that the problem is 

too much inventories or bad human relationship or customer complaints. These are the bad 

symptoms. What is the real problem? Where we have the choice? For example if you are looking 

operation now you can choose between two things you can say the real problem is the facts that we 

are using efficiency as a prime measurement. Or you may say the real problem is the existence of 

these conflict. Or you may say the real problem is our belief that this assumption that a resource 

standing idle is a major waste, the real problem is our belief that this assumption is correct. Choose 



whatever you want - it’s just semantic which one you choose. That’s the meaning of a real problem 

and if you notice it, it takes more time to find out what is a real problem then to find out the next 

answer. The next question is what. Once we know exactly what’s the problem. What is the next 

question? The next question is not “What should we do?”  

 

The next question is “How to solve it? What is the solution?” And once you know exactly the 

problem and you know exactly the solution you haven’t finished yet what is the mandatory question 

that we have to answer yet? We have to answer “How to implement the solution?” If we dealing 

with the computers, with the machines, once you have the solution, what is the big deal to 

implement it? If you are dealing with human people… “Did you ever hear about resistance to 

change?” Which means from now if I’m talking about operations, I will have to continue on first of 

all to develop what is the solution and then to develop how are we going to implement it. What I’m 

trying to tell you is that the most crucial one, the one that takes the most brain power is to find out 

the lots of problem. Do you know why? Because we have impression that we know it when we 

don’t. That’s why it takes so long. Oh, what’s the big deal, too much inventory? Fire this person, do 

that! Of course it doesn’t help but if you have an impression that you are dealing with the problem 

when you are not, you are dealing with the symptom. Is it understood? Yes or no? What we’ve 

learnt I will use more and more through the other sessions because we’ve learned, and we’ve got the 

first example of something that I am going to prove rigorously, is the problem of running the 

company,  the organization. What you notice, what you have seen here is the following: if I am 

looking on what should I do, all my actions and all my decisions are actually local. It’s local actions 

I have to take, most of my decisions are local decisions at the same time what do I care about the 

local performance or the performance of the organization as a whole? Of course I care about this 

organization the performance of this organization as a whole and less of course you measure by 

wrong measurement and then who cares about the organization? I want to.. I care about surviving. 

We all understand that we really want to improve is the performance of the organization as a whole. 

The approach that guides all of us in all organizations is that the local impact of the local action is 

an excellent indicator to know whether the local impact is good on the performance of the 

organization as a whole. What you have seen here is the first example to what extent this 

assumption is false. For example, your standing idle must be wrong. The local impact of looking on 

a worker standing idle is what? It’s bad. You know it, you know what happens when the top 

manager goes into operations, he is a wave of activity around him or her everybody looks busy 

whether or not what they are doing is relevant  material, they look busy, am I right?! Yes or no? 

[55:04] 

Because assumption is if see anybody is standing idle, this is bad it also will say that it is bad for 

company and the next thing that I will lose my job! OK, in other words the local impact is taken as 

an indicator for the impact on the performance of the company at a whole. What are we seeing 

here? The fact of a worker standing  idle or not is not even an indicator of whether or not the 

company’s performance is improving by that or not. There is no connection whatsoever of course 

now we have to rebuild the connection because let’s face it we want to know which local 

connection and local decision to do so that the organization as a whole will improve. Is it 

What is the solution? 

What to change to? 



understood, yes or no? Fine. And at this stage, I believe that I damped on you so much that…you 

have some questions. So, why won’t we take a few minutes’ break and then we continue to cover 

two more questions and try to answer them. The first one is: you found the problem, what is the 

solution? The second one is: OK, we found the answer and the solution, how we are going to 

implement it? 

So, what is left now to do is to construct the solution. Big deal, oh yes it is. The first thing that we 

have to do is to adjust to a new picture of reality. Remember what we said all of us believed that a 

resource standing analysis is a major waste, all of us have already seen that it’s not the case and we 

have to learn how to adjust to not to this fact but to modifications so let’s take it in straights. First of 

all let’s remind our source. This is a generic picture of operation.  

 

Remember there can be many, many resources. Each resource can jump back and forth between 

many, many, many products everything set up and so on. It’s not a simplistic picture, not at all. All 

the complexity is still there hiding behind it, that’s all. Now look what happens, suppose that this 

resource is the one that we succeeded to activate one percent of the time in order to get what you 

want, not in order to build in finish good inventories. This is the meaning of the bottle neck. 

Immediately what should we understand - suppose that this bottle neck is a machine activated by 

worker and suppose that if it takes an appreciation of the machine and the salary of your worker and 

so on. This comes out to be one hundred dollars an hour and suppose that we have lost an hour of 

the bottle neck. Have we lost one hundred dollars? No. Because now we understand if we have lost 

an hour of bottle neck, we have lost an hour of entire operation and this notable question can be of 5 

thousand people. This one hour can be easily depends on the size of the company can be easily 

something like 100 thousand dollars so let’s start to understand a real thing something that now 

comes out into our mind. An hour lost is the bottle neck is our loss of the entire system. The 

importance of this hour has nothing to do with the local expense of how much it costs for this 

machine or how much this worker has taken home as salary. Nothing to do. OK. It is the entire 

company. At the same time let’s understand that the opposite exist at the same time. For example, 

suppose that this resource is now idle for an hour and yes the bank of bank of work is full. 

Everything is fine. This resource is producing to make sure that it is in line of this rate but since it 

has more capacity which it should, it’s not idle for an hour. What is the damage? What’s the 

damage? Nothing. But if you will say, “Wait a minute it’s standing idle let’s make sure that it is 

working”. Did we help the company? No, we didn’t help the company. OK. Striving to ensure that 

no resource will be idled is the biggest generator of waste and I want you to understand it fully it’s 

not just at the work is going up not just the lead time becomes longer it’s something much, much 

worse. This person is so busy doing something, now what is the chance that it is working now 

because it is looking locally, on something that he doesn’t need? 

[01:00:03] 



Quite high. Which means due to the effort to make the non-bottle neck work all the time most 

probably you are not flowing the right thing to the bottle neck, so then the end result is: we are 

killing this report, the total products coming out of the company. Now this is done in reality 

/01:00:22-01:00:24 impossible to hear/ … major skill, for example, just as last week  I am talking 

about these 15 years we still have this problem /01:00:34 impossible to hear/ just last week I’ve 

got a survey on two major bottle necks in one very large company in the airspace. Huge bottle 

necks - machines are unbelievably expensive and they are really bottle necks. It turns out that 50% 

of the time these bottle necks are not working. Do you know why? Because of two reasons. One is 

they don’t have the works that they should work on. How come? Because non-bottle necks are very 

busy doing who the tells know what. The other reason is even more surprising: they will not 

working because they will not mend whether the people busy on other non bottle neck resources. 

50% of the time and this company is under huge stress by the clients: Why don’t you deliver what 

we’ve ordered. Let me give you another startling example: hospitals. In about half hospitals in the 

world the bottle neck real bottle neck is operation room. In most hospitals when you really look on 

the utilization of this bottle neck it’s less than 60%. 40% minimum of the time of the operating 

room - it’s standing idle. You find out why and you find thousand policies - all of them has one 

thing in common. Somebody else has to be utilized. In the last hospital that I’ve looked on it turned 

out that number one reason for not using the operating rooms even though it is huge bottle neck, 

even though they’ve already proved to build four more operating rooms which is enormous 

investment, number one was that the people were bringing the patients from the other buildings of 

the hospitals have arranged the work to be efficient so as a batching the clients. The operating 

rooms are standing idle. Who thinks that I am joking? Who thinks that they are stupid? How many 

cases like that you have in your company? Two things now remember - a bottle neck and our loss of 

the bottle neck is our loss of the entire plant trying to make everybody work is not good is not 

impartial. It’s bad. Is it understood, yes or no? The goal of your companies is to… Depends if you 

are for perfect company it’s to make money if you are the hospital the goal of your company, I 

hope, is to increase health. The goal of your company none of you is to make your employees sweat 

all the time. Am I right, yes or no? And don’t lose sight of it. But that’s not enough for me I want to 

take it a little bit more. Let’s understand more what we’ve just understood what let us understand 

more for the modifications for example we all over the world believe that in order to minimize cost, 

tasks should be done by the most efficient resources. This is like truth everywhere. Now when we 

are bearing in mind the flow bygones that we just analyzed, think again do you think that this is 

correct that in order to minimize cost, task should be done by the most efficient resources. For 

example, suppose that this is the most efficient resource. Oh, the same part of the job can be done 

by this resource, but this resource is less efficient and it will take one an half more time to do it, 

same quality. What happens when we offload this work from this resource to this resource as long 

as we don’t turn this one into a bottle neck? What will be the impact on total cost of the company? 

What will be impact? The impact is that cost goes down. What is impact on how much more we can 

sell and provide to the market – it goes up. To minimize cost, task should be done by the most 

efficient resource – wrong! Now, ask yourself how many times are we trying to save cost and by 

that not off-loading from the bottle neck. How many times does it happen in your company? For 

example, you have a machine which is a huge bottle neck. And this machine can be also in service 

machine is not only in production. OK.  

[01:05:17] 

We understand that workers and employees have to take lunch breaks. Does the machine have to 

take a lunch break? I didn’t hear about that, nevertheless in almost all places the workers have lunch 



breaks even if they are machines. Or, how much time is lost when shifts are changing? Let me give 

an example of it. That was the company in Israel and they are producing the things which are good 

for life you know like bomblets. You know these bomblets that are going to the big bombs so it’s 

even more effective, sometimes we are doing crazy things, and the army wanted minimum 

bomblets. The bottleneck was clear in that line as they produce expo-day and when it turns out as 

the workers re-shift every time the shift is changing, they are losing the whole hour. Why? Because 

people are coming from all of the place in buses it’s organized transportation and then they have to 

change clothes and the people which are working have to take a shower first and to change clothes 

and talk a little bit. The whole hour is lost. This bottle neck is made by two people. So of course the 

question was why do these two people have to go with this transportation why won’t you give them 

a cab, a taxi just for these two people to go to the home so that they leave the machine on the way, 

the others are ready to take it. You will save an hour per shift. Well, the answer was “Do you know 

how much a cab cost?!” So if done the calculation how much not having a co a cab cost it turns out 

that each day they could have bought the cab. Each day? Each day. Each day. And by the way the 

cab - I don’t mean just a vehicle - I am talking about the license of the cab that is much more 

expensive than the vehicle. That’s about the quarter of maintenance a day. How many of you are 

doing the same mistake? A lot. And I ask you some another question. What is the damage in doing 

additional set-up on a non-bottleneck? What is the damage as long as the amount of set-ups that you 

are doing did not reach all the protective capacity, what is the damage? None.  

 

More of that if we are looking back on the flow, look what’s happening. If this resource will do 

more set-ups what happens to the ability to rebuild the bank with the right staff! Rises up – because  

up not down is a metal fact this batches are the one that kills the lead time other ones that kills our 

ability to response and because of it they are the one who requires us to build huge banks. Do you 

know where we see batches? Everywhere. We don’t just batch in order to set up on a machine. Let 

me give you an idea of what I mean by batches. These people who are supposed to be the patients 

from the various buildings to the operating rooms were batching in order to fill up the ambulances. 

They were batching and because of it the flow to the operating room was so bad that the operating 

room end down. Is it understood? How many times when you are looking on that and this is paper 

work, one of these resources is a committee that has to improve things don’t you realize how many 

times have committee batches because “Haven’t you put a few people together?!” - all of that has 

been done then and then meeting once  in two weeks which means what happens to the lead time? 

Boom two weeks more. Is it understood yes or no? How many times a secretary batches the work – 



“I am typing letters only from 8 to 9 in the morning!” Did you hear about such a thing? What 

happens to the lead, what happen to the reaction to the market? Batching is everywhere. What have 

we understand is one thing batching on a non bottleneck really saves anything and usually kills cost 

flow in the total amount of products out the door. Is it understood - yes or no?    

 [01:10:04]         

So let’s rethink about this totally. Fine, did you get it just a little bit to this new world probably not 

but nevertheless let’s continue on. And let’s start to attack the real thing. The work ethic remember 

who are these people what is the work ethic that we had so far. Work ethic was: look busy. Am I 

right yes or no? Come on tell me? Yes, that is the work ethic: look busy. Now we say that is good 

enough, but we have to replace it with another work ethic. And here we have to find something 

which is simple clearly understood and not sophisticated. You will try to put a work ethics and I 

have to attend  to drills and finding out it when  - forget it. I don’t have to work at it I have chaos  

What is simple work ethic that can substitute the simple work ethic that we have heard before which 

is wrong but still was simple which is look busy. Everyone knows that it is a bad way to be busy but 

look busy you know why I am saying it. Well, if we are looking on the resources after the 

bottleneck, it’s quite obvious what should busy work ethic is and I call it The Roadrunner Rule.  

 

 

Do you know the Roadrunner, this American cartoon of the Roadrunner? Yes only two modes of 

operation. Either move like a rocket or stand still. Let’s have this as the work ethic: when you have 

work, work as fast as you can, you don’t have work – stay, don’t even shout, stay. How do you like 

that? That’s simple. Of course, we have a little bit of problem of how to implement it because when 

is the last time when we said to our workers, “Don’t have to work, stay, don’t shout, it’s OK, it’s 

fine”. Do you know when it was? 5 minutes before the layoffs.  So we have to do extensive  

education here in order not to give the wrong impression. But this belongs to how to cause the 

change, here we still talk about what is the solution. And look this simple rule is excellent for those. 

It’s even excellent for the bottle neck. You if work, work as fast as you can, you don’t - maximum 

shout but stay put, don’t go anywhere, because we know what Murphy is - that means if you go 

then work a new life. So, stay there. What about all these resources? What about them? If they will 

work according to the Roadrunner as long as he is raw material what will happen - they mend the 



banks will go to the roof. Definitely not good enough, so we should have two different work ethics 

in the company? It’s the recipe for confusion. Maybe what we should do is to take a step further and 

think a little bit and maybe we can put a procedure in place. A procedure of how to plan, of how to 

operate, that will enable us to have only one work ethic throughout the whole company. OK? What 

type of procedure?  The procedure is called “Drum-buffer rope”.  

 

 

Let me try to derive it with you. Let’s go back to the diagram and let’s think about it. What dictates 

the total amount of products, of services that we can put on the market? What dictates it? What 

dictates it? Come on, we know that’s the bottle neck. That’s why we say that the loss of our bottle 

neck is the loss of our company.  

 

Which means if I want to set priorities of which service or which product do I have to provide to the 

market first, which second, which third, where should I put it? Where should I put this list of 

priorities, where should I put the schedule? On the bottleneck, on the constraint itself. Because 

that’s the one that dictates it anyhow. I call it “the drum” another words it’s not enough to put this 

list it’s announced to everybody else the bottle neck is the one that dictates the pace of the whole 

organization whether or not we like it. So it’s about the time to acknowledge it and it’s about the 

time if we ever argument it with this client is more important than this one that the discussion will 

be exactly that counts, not everywhere but exactly in the point where the trade-off really exists on 

the bottle neck itself, that’s what dictates the priority. Once we put the drum and now what is the 

drum is the list of “this is first - so much”, “this is second - so much”, “this is third - so much” - 

that’s the drum.  

[01:15:00] 

OK. That’s the drum that everybody should hear. We have to make sure that the bottle neck will not 

starve we have to make sure that the bottle neck can really follow it, and remember we know that 

Murphy exists, which means we have to buffer the constraint against Murphy hitting everywhere 

How should you buffer it? Not by providing the work to the bottle neck a second before he needs it,  

because if we plan to provide the work to bottle neck a second before he needs it, Murphy will 

strike. The butter will fall facing down which means we have to release the work much earlier. How 

much earlier depends on how active Murphy is. OK. Now remember: be paranoid. That’s the first 

rule of management: be paranoid. Second rule is: be paranoid. The third rule is: don’t be hysterical, 

which means prevent psyche so much, OK,  which means for example let’s release the work some 

time before it’s due to be worked on the constraint. This time difference where we are releasing the 

work before time is what we call “the buffer”. The buffer is not the bank of the work which is right 
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now here. The buffer is all the time that we released before. Now we expect that the majority of the 

work will accumulate here, why do expect it because all this other resources not being bottle neck 

usually will speed up and bring it to this place. Is it understood, yes or no? Good. Now that’s not 

enough. Now we have to do the real thing. Once we’ve released this material and this work so that 

it has capacity, what should we do? Should we release more material? We’ve released enough! 

Should we release more material? No. When should we release more material? Only when the 

bottleneck under  constraint has already done something, only then we should release more!  Is it 

understood? /01:17:11-01:17:12 impossible to hear/  we have to choke the release of material 

according to the drum bit of the constraint moved by this buffer time. We have the schedule on the 

constraint, we are shifting it by the amount of buffer, how much time it depends whether or not you 

are dealing with patients to the dentist when moving maybe by half an hour because if you moved 

more, I am the patient not going to come to you, OK, if you are doing if you are boing and you are 

dealing with jumbo jets that buffers probably year OK it depends on your operation. It can be half 

an hour, it can be year, OK, it depends on your type of operation and on Murphy. And then you 

choke to release to be in line with the drum and if this works emphasize, “I don’t have work” then 

what should we told them. We should tell them, “Fellows, you have to follow the Roadrunner ethic: 

you have work, work as fast as you can; you don’t – that’s fine”. And now you notice  what is 

happening throughout all the operation:  Everybody is now at the same simple work ethic: you have 

work – work, fast, the fastest you are, the better the results; you don’t - that’s fine, we know. Is it 

understood, yes or no? Chose already that we have a little bit of problems in terms of how to 

implement the change, OK, because here we are dealing with the changing the work ethic to that 

extent. This looks all nice and then about some of you, depends on your type of organization, are 

saying “That’s very nice, but in our company the bottle necks are moving all the time”. Well, it 

might be that the bottle necks are moving all the time in your company but that makes some 

statements, based on enormous of experience in the last 20 years based on well over 5 thousand 

different organizations. Very rarely the bottle neck is moved due to changes in product mix in the 

mix of orders. Very rarely even in job shops where don’t do the same thing identical twice the 

major content of what they are offer to the market is roughly the same and even there what you find 

out let it might be the changing mix will change the bottle neck once it’s real for months but 

definitely not every day and those companies that are complaining about what they call the 

wandering “bottle neck phenomena”.    

1:20:01 

… that it might be that the changing mix switch in the bottleneck once, I’m sure, for month, but 

definitely not every day. And those companies that are complaining about what is called the 

wandering bottleneck phenomena are talking about what the bottleneck depends: Monday it's not 

existing part, when Tuesday is there, Wednesday - who knows, let's wait and see. But it's definitely 

going to move every day. This is not due to product mix, for sure. It's due to two other things. The 

two other things that can move the bottlenecks easily. One is the tendency to make everybody work 

all the time. Why then this moves the bottleneck? Because now you didn’t  have enough work, so, 

what was it? Immediate emergency. “The whole department is out of work, let's find them 

something to do. Am I right? Yes or no? Yeah. So you are starting to work on things that actually 

nobody needs it now. You every release them to the next department. The next department does not 

know anymore what work is important, what is not. She is working now on this staff. Why? 

Because they can click more pieces per hour of whatever. And the third department is now starving. 

After a while it will arrive to them. But now the panicking they have so much work, and now that 

the bottlenecks have shifted it. We have shifted it due to our efforts that everybody will work all the 



time. This is very famous phenomena because one of the results of putting just in time, you know, 

this just in time, the “can been” approach? What is the can-been approach? There is the work 

center, expensive work center, manned by probably the most expensive worker be in the world, the 

Japanese worker. Japanese worker is about forty percent more expensive than the American worker, 

and it takes vacation almost like the German worker. Which means annexing the real most 

expensive worker in the world and under just in time, under can been. If this worker does not have a 

can been card, what is he supposed to do? Whatever he wants except for one thing: don't put this, 

stand idle. Okay? Very famous at under that scenario: the bottlenecks are constant. Things are not 

shifting every two hours, far from it. Something happens here. Simply this is much more efficient 

because here we are protecting a smurfy much more.  We are protecting not by the can beens 

everywhere, but we are loving all the work, took the bank of work to accumulate exactly where it 

counts, the bottleneck. What we have to understand is that there is something else that causes 

bottlenecks to shift. Even more than this one. You know what it is? Batching. Trying to save set up 

calls the company, the organization, to look like a snake that is swallowing cow at a time. And you 

can see how the cow is moving inside the snake. Remember the following, what the meaning of a 

large batch?  I've  now a set up for three hours and now put you see one thousand parts in order to 

make it efficient. A bottleneck is another story. Look what is happening now. When I’m working in 

one part what is the other nine hundred ninety-nine parts doing? Yawning. And then you need, it’s 

released as boom ...huge.. you didn’t have any work. Now you have all the work. Committees in 

paper work environments are the biggest reason for batching and because of it the biggest reason for 

travelling bottlenecks all the time. And everybody that works in any paper work environment, 

knows it. By the way, when we are talking about paper work environments we are not talking just 

about service industry. There is no production industry that does not have a paperwork side. Okay? 

You know there’s production, and you have delays.  How many times the money that your 

customers are supposed to pay you did not come to you because the amount of time untill you really 

collect them. And it was. I'm not talking about until you pay. This is many times deliberate. But 

then if you collect shrink the time, this paperwork part, and once again we are talking here about 

real operations. Something that is very complicated one. Fine. Now that we understand that the 

wandering bottleneck phenomena is not that we have the bottleneck moving, but it's the unavailable 

result of the previous part line, we understand one thing: Bottlenecks, if they exist at all, are not 

moving. So the solutions that we said, holds. The question is to be now how do we implement it? 

 

 

 

 

How are we going about implementing it? Let's take it step by step. Let me show you how to do it. 

Because the mistake here can throw everything through the window. How to cause the change? 

First thing to realize is the following. People in your organizations are not dumb. People in your 

organization have immense amount of experience. People in your organization, if you will not try to 

fool them but say it as it is, with the explaining all the cause and effect, will understand you. No 

matter what is the level of their formal education. Is it understood? Yes or no? You know all of it if 

you have a problem on a machine, who is the best person to fix it? The worker that acted at this 

machine for ten years or the engineer that just came out of college? You give it to the engineer and 

you'll have four month-project. To give it to the worker these two strings and two hours and it's 
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fixed. As a matter of fact if you need something, is some technical knowledge from the engineer. 

But the worker… don't underestimate how much he knows. Something about that. If you come and 

explain it to the workers and there's first one to understand it, by the way, if they are claiming one 

thing. You are going to tell me that management is making sense? Can’t be/ But you know to do it 

you have to know exactly what you are going to do. So, let me tell you now how not to flounder. 

How not to use sophistication in order to procrastinate. Somehow we come to believe, may be 

because of our education system that the more complicated the problem, the more complicate the 

solution should be. But that's not the case. Every physicist will tell you for more complicated the 

problem, the simplier the solution must be, otherwise it will never work. Is it understood? Yes or 

no? The whole deal is how to save yourself away from super sophistication as if we go to impress 

somebody into what is the solution that "we work, now". And we’ll be robust enough to sustain 

nervously because if there is a person that is active in our company – it's Murphy. I don't know how 

about the workers. And now I have to tell you about what Ben Gurion have said? When... You 

know Ben Gurion? That's a father of my country. And they came to him, it’s late fifty, he was still 

the prime minister and try to persuade him to go from six days work or five and a half as a matter of 

fact as we have into five days work. His reaction was you want him to look what five days a week. 

First of all, let's see that I’m working one day a week. Forget this joke. Let's come back to the real 

issue. How do implement it without confusing ourselves with super sophistication. Well, there is the 

first question. 

 

 

 

 

 

The first question is how do identify the drum? How do identify the constraint? Okay? Identifying 

the constraint. 

Now,  

 

 

 

 

My suggestion to you is don't make surveys and don't take the data from your computers in order 

that your computer will tell you what is the bottleneck because the data that you ever knew on 

computer is rough. It's not accurate enough and no matter what you've done. You have to waste a 

lot of time trying to do it in this way. You want to really do it fast – go and ask. But you have to 

know whom to ask and what to ask. You see, if you will go to a foreman and ask him "Does 

everybody is working in your department?" He cannot answer you. Not under the count  culture. 

You just put him between a rock and a hell place. What do you want him to answer you? To admit 

that he has a bottleneck and that the count culture he admits that he is a trouble-maker. How can he 

admit it?  To say "no, I don't have the bottleneck" under the count culture he just admitted that he 
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has excess capacity. And under the count culture if he has actually asked you to trim some of his 

people. So, what do you want him to answer? He will dance between the drops and any answer you 

will not get. Okay? So, even if he himself knows the answer, he cannot admit it. Whom do we have 

to go to have an answer, to ask? Somebody, who sees only one side of the picture. That is not 

between the rock and the hell place. And this person is the expeditor.  You know, when you have a 

problem shipping on time, somebody is now running to find out where the job is stuck in order to 

expedite it. This is the person to ask. Now ask him the following question: which department you 

are afraid to go in because the foreman is about to kill you? And nevertheless, you have to visit this 

foreman twice a day. If he gives you an answer "that's where the bottleneck is for sure". Why? 

Because people know. You see, the bottleneck sometimes is causing this part to miss or that part to 

miss. Every time another part. But it's always the same bottleneck, if there is the bottleneck. So he 

has to go to that department. And that department the foreman knows very well, that this is about 

clinic, where happens every time that the expeditor comes to their department. What is the 

expeditor saying? “Stop that doing, do that”, which means using time of set-up on the bottleneck. 

And the foreman knows very well that’s it is a place where he shouldn't lose the time. And that's 

why he wants to kill the expeditor which also helps a little bit for human relationship, you know. If 

the expeditor tells you that's a department, talk to him, ask is right. That's where the bottle case. By 

the way, ask him: only last week or in the last three months, yeah? If he told you it depends on 

which day of the week, it means that you are the wandering bottleneck phenomena. If you have  the 

wandering bottleneck phenomena, it means that you don't have any bottleneck whatsoever. On 

average everyone of your resources has more capacity. This means that the problem is in the 

policies. The policies that are going to be eliminated by implementing drum-buffer-rope, which 

means assume no bottleneck. If you assume no bottleneck, you are in that situation. Look at that. 

The drum, the constraints and the market, if you had more orders, you could make more money. Is 

it understood? That's a meaning of  bottleneck. What is then the drum - the orders were have you 

committed to believe that the quantities and the dates you already ready made drum. Is it 

understood? Yes or no?  Then you avoid this drum. Nothing is the bottleneck. It might be that you 

get an answer, if you get the answer it means what? It means the drum in internal.  

Let's see there the diagram.  

 

 

 

 

 

The drum is internal. This does not mean yet that this is not a constraint. This is still a constraint. 

You know why? Because you were ready giving the commitment to deliver specific product or 

service in specific quantity to specific client. You must meet it. Is it understood? Yes or no? Which 

means we have here the orders and we have here the bottleneck. Between them is very important 

the drum. You put the purpose here, not with ignoring the orders, but according to  the orders. Is it 

understood? Yes or no? This is where if you have problems to fight, that's where the discussion will 

be.  If I don't have capacity, which client am I going to pick up the phone and say "Sorry". Better 

not in the last minute, but before. Of course, what you will find out that  even if you're a bottleneck, 

and you have to pick up the phoning call a client and say "Sorry". Allof a sudden you’ll see what an 
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invention is coming. Actually we can gain another hour if you do that, and that, and that.  And you 

will meet all those …. Is it understood? Yes or no? This is one of the two scenarios. Fifty percent of 

organizations have that scenario, the other fifty percent - that  scenario. Is it understood? Yes or no? 

No problem, in which one of them to find the bottleneck. 

Or to find the constraint. Remember, if the expeditor tells you "I don't know", it means he doesn't 

have anything. Just decide that the market is the only constraint. If there is the consensus and the 

expeditor is telling you that - bingo. If you have a debate, stop to debate on the spot. And then you 

can do one of two things: either you can decide “no bottleneck” or you can decide “there are three 

candidates” and you are fighting all the time these are turning this bottleneck, these are claiming 

this about this bottleneck, these are claiming this bottleneck. Choose it so it will be noticeable to 

everybody that your choice was talking actually arbitrary. There will be no doubts that you choose 

it arbitrary.  Why? Because no matter what you've chosen. If you've chosen wrong, and there is the 

real bottleneck inside, and the bottleneck is not the one that you said, but another one. Let's suppose 

that this is the bottleneck. What will be the unavailable results that you'll see immediately? The 

bank is not filled up. And when you are looking to see what is missing, where are you going to find 

it? At the bottleneck itself. In other words rather wasting three months of debate what is the 

bottleneck, decide “no bottleneck” or decide on whatevery you want is the bottleneck, within we 

could two the bottleneck will come out with no debates whatsoever who is the real bottleneck. 

That's the fastest way. Is it understood? Yes or no? Don't waste time on doing seven hundred 

surveys in order to find the bottleneck. Do it! Is it understood? Fine. This is about finding the 

constraint. No less procrastination under the umbrella if we all do bidding the best number is when 

we are coming to choose the buffer. 

What is the size of the buffer? 

 

 

 

 

Remember what was the buffer? The buffer was how much time ahead of when the bottleneck is 

supposed to do it. How much time ahead are we going to release the material? Is it understood? 

That's the buffer. How do we choose it? Not by doing any measurements. And not by doing any 

surveys. And not by using the computer. You're doing it very simply. The thing how much today is 

a lead time for this pallet line or of this type of parts. How much is it? “About!” About is excellent, 

you know? About how much time is it? Six weeks? In other words, how much time we feel 

comfortable to release to the floor in order to ship it on time? Six weeks? Fine. Take the buffer to be 

half. Should I repeat again? If they say about, if at least about six weeks, say three. Why? Was the 

majority of the lead time right now? The majority of the lead time is wasted in the chaos due to, due 

to a fact that you've at least too much material than everybody should be busy. And the other thing 

is because of the batch sizing. Both of them are going to be reduced. Believe them is going to be 

reduced dramatically. Taking half the compact so the lead time is enormously safe. Okay? 

Enormously safe because you know that the weight and q-time is by far more than fifty percent. 

Everybody that have ever been in operation, knows it. By the way, depends where, because in 

hospital the last time that I was hospitalized I know that the doctors visited me ten minutes in a day 

which means they actually work to me ten minutes out of twenty four hours. Curing weight was a 
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long time. The matter of facts is not so correct because the bodies continue to heal itself. Which 

means take half of this lead time now. If you have one parts, one family of parts, it takes about four 

weeks. And the other family of parts it takes about three weeks. Don't try to be super sophisticated 

saying that the buffer will be for then will be two weeks and the buffer of them will be one and half 

week. Don't try to be more accurate than the noise, than they are known. So, it's about the same two 

weeks. Fine. If some part is two months and some other part is one week, then it makes sense that 

for this part we'll take a buffer of one month and for this part we'll take a buffer of two days. Is it 

understood? Yes or no?  

Don't worry. I'll tell you why. Because the situation and you can see it if you really want to waste 

all your time in doing some mathematical calculations and to write equations, the connection 

between the amount of chaos, if this one is the amount of chaos, or the amount of running like 

chicken without head, and this is the buffer of the amount of inventory that we are holding, you are 

getting such a graph. In other words if you don't, if you stuck the whole thing and you don't have 

enough inventory, you start to expedite like crazy. Everything is missing. And the amount of chaos 

goes to the sky. If you have too much inventory the same amount of expediting start. Who knows 

where things are? Okay? In the middle there is a very broad range, the off-pacing quite. 

Unfortunately, we aren't here under convention, or here on the wall under just in time. Okay? It says 

"let's be here". And if you take the regular time as it is now and cut it in half, you are safely within 

this range. Is it understood? Yes or no? Later we'll talk about how to do the adjustments.  To find it 

even more and also to do them just because the situation can change. Is it understood? Fine. So, 

how do you do the buffer? You are looking on your things and say Okay. The lead might now for 

all of these parts, all of these services is about so much time we feel comfortable with it, without 

any hesitation - half! For that so much time without any hesitation - half of the buffer. Now what 

you get is immediately the following. You are here more hysterical than paranoid even but even the 

first attempts are immediately reducing the inventory lead time in to one half not bad for starting, 

right? And that’s what happening in reality, not bad at all. Don’t waste few months in order to do 

mathematical surveys or data analyses to find exactly what is the most best buffer for each part. It’s 

idiotic. Do it. These rough rules are good simply because of this type of graph - in the middle of this 

graph it’s really doesn’t matter.  

 

 

 

 

Next, how do you do the rope?  The rope means tying the release of the products in accordance with 

a drum moved backwards in time by the buffer. In other words if I have to ship it in six weeks and 

the buffer is three weeks it means three weeks before the date of shipment I have to release, is it 

understood? Yes or no? Here are the two issues. One is the system. The other one is union behavior. 

As for the system let me tell you the following. It depends on the complexity of your organization. 

If all operation is under one roof and the products that you are doing - if look on the bill of material 

and the routing. In other words, how you describe it is relatively small, let’s say under thousand 

different parts and under less than let’s say five different operation per part, you can do it with 

signals. You don’t need any computer. Just signals will be sufficient. If your bill of material is very 

large and there is number of parts and there’re the number of supple samples two  supple samples 

and so on  is very large well over thousand and the number of routing how many operations you 
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have to do per part until you finish it as well over five - it’s forty or fifty. Sorry, you will need a 

computer. There are the computer software that are doing exactly what I’m saying here. If you are 

really big, they are not exactly cheap. If you are medium, they’re relatively nothing. Relatively 

nothing means the inventory reduction that you will achieve in the first weeks will be much more 

than the whole investment of the system. It’s not a real big deal. The real thing is about people. As 

is said before tying the rope without explaining to everybody what you are doing will create panic 

on the floor. When is the last time that we said to worker don’t work or when is the last time that 

you didn’t give workers enough work. It was under really distressing situation when we really 

didn’t have anything to do. Don’t start panic. How do you do it - you have to explain. You have to 

explain it to people. You have to tell exactly what you are going to do. And the explanation goes in 

two stages. One is the conception explanation to explain what are we doing in terms what makes 

sense. The second one is in explanation terms and what are we going to do tomorrow. This is the 

bottleneck, that’s how we build the drum, that’s what we are going to do. And explain it to 

everybody. Now, how much time it takes? Not much. If you don’t do it, then it’s awful, for 

example, about two years ago when we were struggling with that there were places that we 

recommended put newspaper stands on the shop floor in order to symbolize if you don’t have work 

nobody want to do it: “Here’re newspapers!” Well, it didn’t help. Workers and foremen were still 

immature from the warehouses in order to be busy. And you cannot imagine how genius they are in 

getting the work. We put lockers on the warehouses. It didn’t help. Instead explain. For example 

how many of you read the book ago. This book is for whom - CEO or workers? For both. 

Unfortunately, you cannot rely on a fact that if you say to every person in the world “read a book” 

he reads a book because most people do not read books. They read sport illustrating may be. The 

goal came out as a movie. 45 minutes. Get a hold of a copy of a movie. Get your people. Show it for 

45 minutes. Then and now discussion, you’ll be amazed what level of discussion will come from 

the workers. And then announce: “Ok, fellows, we’ve decided to do it. It makes sense, this is the 

bottleneck, this is the drum, Monday morning we start to work according to it, you’ll get the list and 

so on.” Bingo. It starts. Is it understood? Yes or no? But if you don’t spend the time to explain the 

whole logic it never goes on. It never goes on because the workers don’t believe that all of a some 

you change from the last one hundred years of tradition. That’s what is entailed in tying the rope. 

But that’s not enough for me. I tell you why. To put a system in place even if it makes perfect sense 

is doing half the job, the other half is to know how should we handle Murphy? Anybody that fools 

themselves that plan goes perfect, means they’ve never been a soldier. Plan is starting point, a good 

plan is a good starting point but if you fool yourself that reality will go exactly according to the 

plan, you simply don’t know what you are talking about. So, you we have to answer a whole bunch 

of other questions that are coming from the fact that there is Murphy. Let’s look on these questions 

some of them are operational, some of them are tactical. Let’s see. Let’s see one of operation issues 

how do we set priorities at the non-bottleneck?  

 

 

 

 

First of all, is there any need? Yes, there is. Why? Because due to Murphy or due to a product mix 

that is not perfect all the time. And never, it is perfect all the time.  Queues real can be generated 

from time to time in non-bottlenecks not permanently but for period of time there’re be a queue. 

Operational issues 

How do we set priorities at a non-bottleneck? 

 

 



What meaning of a queue? More than one job is waiting. What will the foreman do if there’re two 

jobs which are waiting? Which one should we worked on? You can say who cares. Whatever you 

want, you can say it and still it will work. But there is a much better answer. If we want to reduce 

the lead time and reduce the buffer. Let me ask you. Suppose that you are here and you have two 

jobs right now in front of you. Which one you should do first? What information should I give you 

in order for you to be able to answer which one should I do first?  Exactly. The first one that is 

required here is the one that I should do first. Ok, so if you just tell me which jobs have not arrived 

yet to the bank I know that my jobs are between them because if it arrives to the constraint it’s not 

in my department unless I’m the bottleneck. And if I’m the bottleneck I have the full list exactly 

what to do first what to do second. Just tell me what is the priorities? What is first? And what is 

second according to what is needed here. And if I’m here according to what is needed here. Is it 

understood? But tell me that please then I know exactly what to do. And if I’ll do that even though I 

have a big bank right now I will work on the right things. So it will arrive in a right sequence to you 

because if I work in a wrong sequence I might starve you no matter how big is the bank. Is it 

understood? Yes or no? Lovely. We know now what to do. Another question how do we set 

priorities at a supporting function. Unfortunately we are looking only on the people who are 

working directly on the product or the service. These people are backed by some other people 

which are the supporting functions. Should we ignore them? If we ignore them, we know that the 

result will be it that the people are working directly will be disrupted. And let me give you an 

example of what it is. I’m not part of the operation, I’m just fixing the machines when they are 

broken. Fine. And now one foreman came to me and said: “You must come my machine is down”. 

Before I went to you he’s coming and says: “You must come my machine is down.” How do I 

choose where to go? Do you know how do I choose today? According to the level of the scream 

which is excellent priority system, right? Or according to who is more nicer to me. Do I have a 

better way? If for example I will have the information of this machine that you want me to fix, 

which is a job that this machine is supposed to do now, which is the one which is the most urgent to 

arrive to the bank and which is the job the machine that you want that is the most urgent and if I 

find out that the job that is stuck round your machine the one which is the most urgent is due in 

three days and the job that is stuck in front of your machine is due in two weeks. Do I have a 

question where to go and fix? Absolutely not. In other words this information taken from what is a 

drum and what is situation here if we give it to all other departments including the supporting 

departments. We’ve given them what? We’ve given them the most current priority that makes sense 

already updated full by Murphy. Is it understood? Yes or no? So we don’t have to reschedule, we 

know how to react to Murphy because why do we have the excuse because of murphy. Not because 

of the panic. Let’s carry on. Another operational issue: when should we expedite? Well, the idea is 

not zero expediting. Because remember Murphy has a very long tail. What is the meaning of 

Murphy as long tail? It’s always awkward situations, the chance is very small but it still exists. If 

we want that this bank will cover even for very awkward situation we need huge bank - remember 

the bank means lead time - not just inventory. Is it understood? Yes or no? So we should use 

expediting. But when should we expedite? Let’s look on the following. We said whatever the 

constraint needs I will release three weeks before it needs it if I’ve chosen the buffer to be for 

example three weeks. Well, a minute after I release the real material here do I expect it to be already 

here? No. But what I do expect that’s about a week before its due I want to see most of it already 

here. Because otherwise it means I’m selling much to close to the wind. Is it understood? Yes or 

no? So look on what we should do. Let’s look on this buffer supposed to be three weeks. If the parts 

are not in the bank, released but not in the bank but are going to be used by the drum in full buffer 

head in three weeks from now - who cares why to expedite. That’s usual way. But if it is closed to 



be used and we find closed to be used let’s say one third of the buffer and the buffer is three weeks I 

want that the week before already it will be there, ok? Then and only then I will expedite. And what 

I need to know? I have to know what things are supposed to be here come to the drum and they are 

not there and how close are they to be needed. And then where the hell are they stuck? Ok? Because 

that will give me when to expedite. And the rule is the following. You want to expedite about 5 

percent of the tasks. 5 percent of the tasks if you expedite - that’s excellent. It means you haven’t 

inflated the bank. Just because of hysteria, ok? Much more than 5 percent for example if it’s 10 

percent that’s you expedite, what does it mean on the spot? The buffer is too small. Enlarge it. If 

you expedite only two percent, what does it mean? The buffer is too big, reduce it. You can give 

better service. Is it understood? Yes or no? That’s why for what this information. Is there any 

problem to get this information? It’s very easy because remember where the information is. It’s here 

in the shipping duck or here in front of the bottleneck. That’s all. Is it understood? It’s as simple as 

that. Let’s talk about some tactical issues. The first one we’ve already dealt with which is how 

should we adjust the size of the buffer? Remember we’ve started the size of the buffer by how much 

it is about right now six weeks, let’s do it three. This was not like that because the six weeks based 

on enormous amount of intuition and experience and it didn’t come from thin air, ok? And the 

cutting half didn’t come from very good logic. So it was not out of the blue. Still what we have to 

be in mind is that the size of the buffer we might need to change as we succeed. For example 

suppose that your work center that is not the bottleneck you have 20 percent protective capacity, 

ok? And due to that let’s say the buffer is two weeks you can react and rebuild the bank within two 

weeks, no problem, regarding  the amount of direction and Murphy and so on. But now since our 

lead time went down our customers service went up. Customers wanted more and we added 

capacity at the bottleneck. So now let’s suppose that we are offering the market 10 percent more. 

You have enough capacity, correct? You have 20 percent protective but if we are now supplying 10 

percent more to the market how much protective capacity you have now? Only 10 percent which 

means your ability to rebuild the buffer is reduced, ok? Which means if I don’t want to buy more 

capacity for you, what I have to do on the spot? To enlarge the buffer. The buffer is dynamic. Must 

be dynamic. But the only thing that can tell me that is if I have the information of how much do I 

expedite and I expedite only when it’s really needed according to what we said before. Is it 

understood? Yes or no? Only then I know to adjust the buffer and I’m adjusting it before the 

disaster happens, before I’m ran out of products or services that I’ve already committed to. Is it 

understood? Fine. Let’s take another thing. How should we best focus TQM and LEAN 

improvement projects? This is for me of utmost importance. We’ve started about ten years ago 

worldwide huge campaign of TQM. Enormous efforts went into it. Now ten years later 

unfortunately most of it turned out to be lip service and TQM is correct. It’s absolutely right. How 

come that in spite of the sincere efforts it deteriorated to lip service? Movement. Now in The States 

move in more and more other companies the whole thing starts again. We are putting the best 

practices of TQM and adjusting time under the title of a lean and I’m afraid that the same thing will 

happen again these excellent techniques will die and deteriorate to a lip service again. Why? 

Because if you are a worker and they tell you do these charts, improve the quality and you do all 

these charts and you don’t see any impact for how long do you think these things will go before you 

say who cares? In other words what we have to do is we have to focus the LEAN and TQM efforts 

exactly where it counts in such a way that it’s only focus but when we are using these phenomenally 

good techniques. The impact is shown on the spot. So people know that we are doing it for nothing. 

Yes we did help the improvement of the performance of the whole company. Now where do  we  

focus them - its efforts of TQM and LEAN on the bottleneck, of course. But that’s not enough. 

Look when I have this buffer. Why is the buffer now three weeks? Why am I to reduce it? Because 



I’m expediting 5 percent. When do I expedite? Only when they are fixed, supposed to be on the 

bank in the drum and they are not there. Why they are not there because they are stuck somewhere 

else. If I will assemble the statistic about where they are stuck, I will find something amazing. The 

Paretto principle does work. 80 percent are stuck because of this work centre and this specific 

vendor  - where  should I now focus the TQM and LEAN efforts? Exactly in these work centers that 

cause the deep penetration in to the buffer because the shortages, the biggest shortages into these 

banks of work. That’s where I should focus it. It means that I’m correcting. Now I can shrink the all 

the time. Everybody knows what I’ve done make sense what I’ve done really brought value again 

what is the next one? Give it to me. And that’s how to do it. This is the only way to save these 

phenomenal techniques these techniques of reducing set ups. These techniques of alternative 

routings, these techniques of how you know when to adjust the line of machine and when they are 

worth their weight in gold but as long as a worker that we are asking him to do it doesn’t see that it 

has an impact he will not continue to do it for long. And then it will be wasted. And if he sees that it 

has an impact if he sees that he’s doing it because there is a problem if he sees that the meaning that 

he’s doing it and it solves the problem really everything is corrected. Then he will continue and he 

will ask for more. That’s the way to do it. Remember what I’m talking about ten years ago we 

fought the TQM is against the adjusting time and the both of them are against TQR and both of 

them are against the same habits, now we know. No. It’s all pieces of the same puzzle because we 

start only how we put them together. So they fit each other. There is no clash between them. 

Whatsoever they are all pieces of the same puzzle. Here is the most important thing to make LEAN 

work rather than deteriorating quickly into lip service. Let’s see another tactical issue. How can we 

fix the bottleneck in an expanding market? This is the very important issue. Listen to me.     

 

 

 

 

 

 

 

(Dr. Goldratt): Let’s see another tactical issue. How do we fix the bottleneck in the expanding 

market? This is a very important issue. Listen to me. Changing the bottleneck. When the bottleneck 

is changing, in other words, we have such level of services to give, so much sales, and now we open 

the bottleneck. We bought another machine, of course, the bottleneck is now something else, but 

we’ve increased sales by 30%. Very nice. But at the same time let’s understand something. The 

bottleneck is the place where all the attention is focused on. The bottleneck is changing. It’s like 

you have to take the whole shape and move it sideways. OK. Do you think that it is very good for 

everybody to move boom...and now boom. It’s not good at all. The trick is how to constantly 

increase sales without letting the bottleneck move. How to do with that? That means if we know 

before we open the bottleneck who the other work centers are that will become the bottleneck, then 

we can open their capacity even more before we open the capacity of the bottleneck so that when 

we open the capacity of the bottleneck it does not move. Is it understood? Yes or no? How do we 

know where are the things, the other work centers, that will become the bottleneck once we open 

the capacity of the bottleneck? Do you know who gives us this indication? Those things that will 

become the bottlenecks are right now the ones that cause the biggest penetration into the buffers. 

So, if we just all the time assemble the statistics of where were the things when we expedite them, 

we’ll get: he is number one candidate, he is number two, he is number three. You want to open to 

sell more without moving the bottleneck, - open the three. Is it understood? Now, there are 
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How do we fix the bottleneck in the expending market? 

 



companies that are reported that they succeeded to increase sales by over 40% a year, by the way, in 

the steady market, for the last 12 years without moving the bottleneck by using this technique. Now, 

there is some more to listen. 12 years, 40% a year, not bad, right? 40% a year is not in people, by 

the way, - in sales, without moving the bottleneck. Why? They put this, the overtime tracking it, and 

before they open the bottleneck, they open the other ones, because, they say, if, God forbid, the 

bottleneck moves, the whole orientation of the plant moves. We don’t have, when we are going 40% 

a year, we don’t have the time to do the reorientations all the time. This means that all this 

mechanism together has to be provided, all these mechanisms that I am just describing, are now to 

answer these 6 questions. The three operational questions, and the three tactical issues. 

 

 

 

 

 

 

 

 

And the three tactical issues are called buffer management. What are the essence of the buffer 

management? If you are a small company, write you an Excel program. Otherwise, get you a 

software, if you are a big company, for that. The essence is the following: you are monitoring all the 

time what is in the bank in front of the constraint relative to the drum that you have decided on. 

This information is made online visible to all other departments. At the same time, whenever the 

things move from one department to the other, it has to be reported, so that when we need to 

expedite, we know exactly where it is. We don’t have to go and search for it, because, remember, 

we want to correct the situation before the buffer is totally depleted, which means we don’t have 

then to pay any penalty. Moreover, this statistics is assembled all the time, so that we know now 

where to focus the TQM and lean local improvement efforts and immediately to take back the 

benefits. It’s all the time the learning of you’ve increased now so much that either you open this 

capacity or increase these buffers. Otherwise, you will deteriorate in your duly performance. Now 

remember, at that stage you cannot, you cannot afford to deteriorate on performance. If you are 70% 

on the time delivering, the clients not gonna like you so much, but they are used to it, they’ve 

protected themselves with the raw materials. If you are at 99.9% on the time for some part 

sometime, then the clients learn to trust you. They are not protected anymore. So, if you deteriorate 

then to 90%, they will kill you, and rightfully so. You cannot afford a glitch. The buffer 

management is the thing that will prevent you from any glitches. Is it understood? The buffer 

management is the execution, in other words, we plan by drum buffer rope, we execute what you 

should do now by the buffer management. This information where are the things now relative to 

where they should have been. It’s not only the execution, - it’s a control: should we enlarge this, 

should we concentrate the effort to improve here or here, if we did improve, what changes. If we 

want now to increase total sales, because the market has opened to us, how do we do this without 

causing the whole reorientation? All of this is coming from the buffer management. From my 

experience, the effort to put the drum buffer rope is not so easy. Why? because you have to be 

courageous. And that’s a little effort. But once you put drum buffer rope through buffer 

management, it’s a triviality. Half the benefits are coming from buffer management. Half the 

benefits. So please do it. 
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Fine, so what’s left for me to do now is to try to summarize. So, let’s go into that. The thing that we 

have to take out from this session, the most important thing if you just take that - it’s already good - 

is what counts is not the local impact of the action or the decision. What counts is only the impact 

on the performance of the organization as a whole. The local impact has nothing to do. It’s not even 

an indication to what is the real impact on the performance of the organization. It’s not even an 

indication, for heaven sake, remember that now in real actions, or tomorrow practically, what 

prevents you from utilizing the bottleneck tomorrow? Tomorrow. Nothing. So, do it. What prevents 

you from cutting the batch sizes tomorrow? By the way, don’t go overboard because otherwise you 

may turn a non-bottleneck into a bottleneck, if you cut it too much, but modestly, just to half. What 

prevents you from doing it? Tomorrow. Because if you do it, the performance improves 

instantaneously, within a week you get the real results, in terms of bottom line. One week. So, why 

won’t you do it? And the other thing, which is so important: Will you please sit between you and get 

the consensus to implement drum-buffer-rope and buffer management. For that you cannot do as a 

single foreman, for that you need the consensus. So why won’t do it? OK. You get it. Decide, O.K., 

this will be the bottleneck, or at least in the beginning we decide no bottleneck, these will be the 

buffers for this product, these will be the buffers for this product or that product. Here is how we are 

going to choke the release, here is how we are going to call all people together and we are going to 

tell them this and then once you have the consensus, move, because if you do that, the cage is open. 

Because then you can prove to yourself that huge improvement can be done without almost any 

investment, easily, and fast, because if you do not convince yourself, that might waste the power of 

the next sessions, and what we’ve heard so far  is not even the tip of the iceberg. Go ahead. 

(A man from the audience): Yes. I would like to ask you. Actually, in a lot of your stories it seems 

like finished goods inventory may be a problem, but I have a feeling for the companies that I’ve 

seen that in some cases it’s just a reality and is something to work at and it’s the only way to realize 

the short lead time. What is your judgment based on your 5,000 companies? 

(Dr. Goldratt): Look. There is something called production end time, which is how much time from 

the decision to produce something until it will be available and there is something else that is called 

“the client tolerance time”, which is how much time goes between when the client wants something 

from you until he will tell you “Bye-bye. Good-bye”. And this is called “tolerance time”. Now, in 

our environments where the tolerance time is much, much smaller than the production lead time. 

For example, if I am coming to a supermarket and am looking for a piece of soup, can of soup, 

whatever you say it, my tolerance time is roughly 4 seconds. If I don’t find that, I take that one 

instead. 4 seconds - you cannot produce it, and you definitely cannot ship it, which means the only 

way to do it is through finished goods. How much finished goods you should hold? It depends on 

the difference between how much time it takes you from decision to do until you bring it to me 

minus my tolerance time. You may find out that these things exist, also usually whenever we are 

talking about the distribution. It means that if my tolerance time is relatively small, that means that I 

will not come to you, I want to find it near me. So, the whole thing becomes enormously relevant 

when you are dealing with the companies that are feeding also distribution systems. Have you 

noticed the title of the first session of this program? 

(Man from the audience): I am aware of it. Thank you. 

(Dr. Goldratt): So, why don’t we wait for that, and we’ll get the full answer, hopefully. 

(A card is handed. Jim Sanders is calling from Phoenix, AZ, USA.) 

(Dr. Goldratt): Yes. Good. Jim Sanders. You see, I am old. 

(Jim): Yes, Dr. Goldratt. We have built stock company with inventory pressures and customers lying 

shorter and shorter lead times. How does one compensate or adjust for a very inaccurate 

forecasting? 

(Dr. Goldratt): Jim, I understand that you are from Phoenix, Arizona. 

(Jim): That is correct. 

(Dr. Goldratt): You think that only in AZ they have a problem of unreliable forecast? 

(Jim): Haha, I doubt that. 

(Dr. Goldratt): Me, too (laughing). As a matter of fact, Jim, once we thought that if we have enough 

information, and we understand much better the equation that governs the situation, then we can 

improve the reliability of the forecast. For example, forecast of the weather. Even 20 years ago, we 



thought that if bring enough census everywhere in the world and if we have huge computers, with 

the proper equations, we can forecast the weather accurately a month down the road, two months 

down the road, and that’s what we believed in, until it came to our attention that there’s something 

called “chaos theory”. In chaos theory, if brought to our attention, that even though the rules that 

govern the situation are very simple, they are not linear rules. We have something that is called “the 

butterfly effect”. And do you know what is the meaning of the “butterfly effect”? One butterfly in 

China one time it moves its wings like that (is showing as if moving wings) or like that, then three 

weeks later it is a cause for a typhoon in Florida, which means, they showed, that chaos theory has 

proven beyond the shadow of a doubt that even though the whole situation is governed by three 

equations, no matter how accurate the data, you cannot predict accurately down the road. Today we 

know that theoretically it is possible to predict the weather more than a week, unless you are talking 

about very broad predictions, like it is hotter in summer than in winter, and even then you might be 

wrong for a particular year. This is exactly the same thing in your markets. The notion that we can 

forecast accurately on the product level is crazy. At the same time, we still all of us have a problem  

of how to prepare the right product, in the right quantity, at the right location. Is this your problem, 

Jim? 

(Jim): Yeah 

(Dr. Goldratt): We lost him. Jim, hello? Arizona! 

(Jim): Yes, this is our problem, trying to forecast to the product level. 

(Dr. Goldratt): No, it’s not your problem. Your problem is that you are trying to forecast to the 

product level. Your real thing should be how do I deliver what the client wants within the tolerance 

time of the client without wasting too much time and effort, and money. Am I right? 

(Jim): Correct. 

(Dr. Goldratt): Your illusion is that you can do it by a more accurate forecast. Now, the question 

starts that if we do not have the more accurate forecast even on theoretical level, how do we still 

bring to the client what we need fast and with a minimum effort. Now, let me ask you something. If 

you had this program, would it help if you cut your production lead time to one quarter of what it is 

now? Will it help? 

(Jim): Yeah. 

(Dr. Goldratt): Yes. That’s a nice little step, correct? 

(Jim): Yes. 

(Dr. Goldratt): It might not be enough. Might be that you will have to do the equivalent magnitude 

of improvement both in engineering, and in distribution, correct or not? Jim, are you with me? 

(Jim): Yes, I am. 

(Dr. Goldratt): If you will cut the lead time in engineering, in other words, the time to know from 

the minute that the client wants something until you know what he really wants until the end of 

production, and then till distribution you can cut all of it to one quarter, you think that the client will 

wait? 

(Jim): Yeah, he would be happy with it, yes. 

(Dr. Goldratt): So, that should have been your question. We’ve got one set of the answer today, the 

question is whether you are going to implement it or whether it is worthless. But let’s assume that it 

is. Two sessions from now I am going to show you how to cut the lead time in engineering to less 

than one third, and the session after that how to cut the distribution to less than one eighth of what it 

is now. And then you have your answer. If you do it, and your competitors do not do it, prepare for 

having huge bottlenecks internally. (Laughing). Did you get your answer? 

(Jim): Yeah, thank you, Doctor. 

(Dr. Goldratt): Okay, again, let me summarize the mistake we used to think that we can get the 

answer by better forecast. It is theoretically impossible at the product level. More questions. Okay, 

here we have Mark Fried from Fairfield, Connecticut, USA. 

(Mark): Hello, Doctor Goldratt. 

(Dr. Goldratt): Hello, Mark. 

(Mark): Yes. I am thinking about putting DBR into my plant. How do I know whether or not I need 

a software, and if I do need a software, is there any that you can recommend? 



(Dr. Goldratt): Let’s put it this way. You know your plant, you know your people, you know how 

complicated it is. If it can be done with some simple signaling system, you would have not asked 

your question. But probably your plant is much more complicated, that’s why you are asking the 

question. Now the question that you are probably asking, out of all the software that you’re offered, 

computer software for scheduling and control, which one to choose, because today it is not enough 

anymore to ask them :”Do you consider bottlenecks and do you come to TOC”, because everybody 

claims that he does, most of them. 

(Mark): Go ahead. 

(Dr. Goldratt): But they do not. So, how do you decide then? And let me give you the acid test. The 

real acid test. I am looking for the right words, so I am not going to offend too many software 

vendors. Ask the software vendor the following question: “Suppose that I’ve planned that the 

vendor would give me the twenty units, and then the vendor is calling me saying that I have given 

you only ten units, what should I do? If the software vendor is telling you: “No problem. Our 

software is so powerful, you can reschedule the whole thing within five minutes, don’t touch this 

vendor with a ten foot pole! He is too adamant. He will lead you directly into the ditch, because to 

do rescheduling when you are hit by mercy is against what we’ve learned, that I am trying damn so 

hard to teach the whole world. You do not realign the whole machine because of one fluke, because 

by that you spread the total virus everywhere. That’s exactly why we have the buffer management. 

So if a software vendor that is trying to impress you to buy a software with its ability to reschedule 

very quickly, that’s the one you don’t touch. If he answers::”I don’t know, let me ask somebody who 

understands in my company”, that’s already an excellent step. If the answer comes back, and the 

answer is “through buffer management”, that’s your vendor, and there’s more than one today in the 

market today that can provide you with a very beautiful software, doing that. 

(Mark): How do I know that he is not just using the terms “buffer management”? 

 Mm. Good question. Let me ask you a little more like, for example, let me tell you how do I 

valuate protective capacity or how do I valuate what is the proper level to expedite. And look at his  

body language. If he is feeling very uncomfortable, he is cheating. (Laughing). 

(Mark): Thank you, Doctor Goldratt. 

(Dr. Goldratt): You’re welcome. 

(Dr. Goldratt): More. Bologna, Italy. Mr. Lucca, or is it Mrs. Lucca? Hello. (Dr. Goldratt addresses 

the auditorium if anyone wants to ask a question). Yes, give me somebody. Go head, you have the 

right to ask a question until the line comes back on. Nobody has a question! Everything is crystal 

clear. Okay, let me give you the temptation. I enter this program to ask me a question and to get you 

an answer is twenty five thousand dollars. So, do you have a question now for free? (Laughs). 

Remember, there are no stupid questions. Yes. (Someone from the auditorium intends to ask a 

question.) Go ahead. 

(Man from the auditorium): Do you have examples of companies of how it works? It always a flow 

process: from here to there, and then to the next one, and to the end. But the process also has the 

feedback. So, there is an example you gave about two customers, one is a good customer, one is the 

bad customer, you are going to sell to the customer who gives you the most production. 

(Dr. Goldratt): As the matter of fact, first of all, remember when we are talking about operation, this 

rhythm does not exist anymore. Because in sales you are committed, and if you have committed 

wrong, that’s it, - you have to supply, when you really don’t have it, and we are talking about the 

good customer and the small customer, you have to supply to them both what they’ve asked. You’ve 

already committed. 

(Man from the auditorium): When it is good customer, bad customer, maybe you want to give it to 

the bad customer, but your finance department tells you: “No way!” 

(Dr. Goldratt): But you see, this is not an operation decision. This is a financial decision, this is a 

marketing decision, this is sales decision, which means I will answer this question, but not under 

operation. But we have to understand one thing. Remember, in the operation we have to supply 

whatever the other departments already committed us to supply. We can bitch a moment, why the 

hell did you give these commitments, but we still have to stick to them and make them. Do you 

understand? 

(Man from the auditorium): Yes. 



(Dr. Goldratt): So, the time to ask when to give commitment and how is not an operation. It is 

outside operation, and we will discuss it. 

(Man from the auditorium): Thank you. 

(Dr. Goldratt): You are welcome. 

(Another call is coming in.) Washington State University, Robert Barr. 

(Dr. Goldratt): Robert, are you on the line? 

(Robert): Yeah. 

(Dr. Goldratt): Go ahead, ask. 

(Robert): In this era of the business in computers, there are many indicators that are trapped. How 

do you find out if this is the prime indicator, or if there can be more than one prime indicator? 

(Dr. Goldratt): Wow, what a question. Now you really want to make me totally hated by software 

companies. I think that the biggest problem is that the clients that are buying these software 

packages, don’t know what they want. How many companies, do you think, in your opinion, say: 

“Fine, before I buy it, tell me and prove to me what should I expect in terms of bottom line results 

in a year, two years, three years, four years and exactly why.” Howe many companies are 

demanding this from an EIP vendor? Hello? 

(Robert): Yes. 

(Dr. Goldratt): Hello what? 

(Robert): Probably none. 

(Dr. Goldratt): Probably none. You see, all of a sudden, when we are buying something, not on the 

merit of what we are going to gain from it, but on the merit that it is new technology. Of course, 

now, all of the distortions of the world can go in. I think, the problem is not so much the software 

vendors, as much as the market. If we buy a computer system, we have to understand that the goal 

of our company is not to impress the world that we have a high technology. It is to do what the goal 

of the company is calling for. And this means if we are talking about the company, which is for 

profit, if I buy the software, I want to know what impact it is going to have on the bottom line, in 

what way and when. If we will demand that, I think that enough software companies will be able to 

answer it, and all implementation plan will not fonder forever, and the we look at how much time it 

takes to implement that and in most places it’s more than four years. I claim that the reason is that 

the client didn’t demand it what would be the bottom line of these EIP costs, and I want to know 

when I am going to get it with each module, because if that is the charter that is given for the EIP 

vendor to get what you are asking for. Some of them will say: “Sorry”, but many of them will raise 

to the challenge, and let me tell you something, you see, if you look at the first example that I’ve 

used, I was trying to show through the cause and effect that if you put the computer system in place, 

nothing will change because the cause and effect are not changing. In other words, because the 

computers are phenomenal tool to foster procedures, but they do not have the power to change the 

procedure. If you foster the same procedure as you had before, why do you expect to get major 

benefits? Maybe you can cut a little bit the operating expenses so that with executing the procedure, 

maybe you can make sure that data is flowing a little bit faster, but if for example you look at the 

questions that we’ve asked before, like how do I deal with the better forecast, and if you noticed, 

here if the data would have gone electronically, may we can cut out of seven weeks, 3 days, big 

deal. OK. This will not make the difference. Whereas what we have to understand is the following: 

most of our procedures, and we are going to sit more and more as we go through the sessions, are 

based on the assumption that the local impact is an excellent indicator for the impact on the whole 

company. This is wrong. Due to that we have to change quite a few procedures. The computer 

systems are phenomenal tool to help us to put in place much, much faster cast in iron much more 

faster than new procedures. And in that sense, if we use it in that way, the payback of using the 

computer is enormous. It’s huge. But that means that you as the clients have to demand from the 

vendor to show me how I am getting the bottom line. Why do I get the bottom line if I buy your 

software and in what way, and then show me that the implementation really goes according to that, 

not according to this module that we put first because it is easier, but show me which module to put 

first to get faster to the bottom line result. Then we will see how the whole thing is changing. I hope 

that one of the results of the satellite program is that the clients will learn, the market will learn 

much more what to demand from the software vendors. The situation that exists now is not helping 



the market and is not helping the software companies. If you noticed what happened is that in this 

EIP field the obvious benefits are when the company is really large because of not multiplying the 

data and streamlining the data fast from one place to the other, if the company is big and is located 

in many, many locations of the same place, the benefits are even more than what it cost to 

implement the EIP. So the bottom line value does exist even if we have to wait years for it to come. 

But as we are coming to smaller and smaller companies, in my eyes about when we cross the border 

line line of 500 million dollars sales a year, the benefits that are coming from just moving the data 

faster do not justify the bottom line and the investment. But at the same time if we do use the 

computer in order to more faster and vigorously change the procedures, then even the company of 2 

mln. dollars could have afforded these systems. It would have paid for itself within weeks. Since 

now the market of the large companies is quite saturated and in order to maintain the gross rate we 

really have to go outside the market to bring these benefits and to see what happened to these EIP 

companies. They started to tremble. Almost all of them, and it’s not a fluke. Did I answer your 

question? 

(Robert): Yes. Thank you very much. 

(Dr. Goldratt): You’re welcome. 

(Gianlucca Mattidi is calling from Bologna, Italy.) 

(Dr. Goldratt): Gianlucca, are you on the line? 

(Gianlucca): Yes. I am. 

(Dr. Goldratt): Well, hello, Italy! How are you? You are from the Mediterranean? You are like me. 

Let’s talk a little bit with our hands. 

(Gianlucca): We are now in training, and I would like to put a question to you from my audience. 

We’ve understood that some of the sources have to be utilized less than the others, but then how can 

we estimate the necessary capacity of resources in a plant to be built anew. Can we choose in 

advance our bottlenecks? 

(Dr. Goldratt): This is beautiful! At last. Somebody really takes it to the next step. 

Beautiful!Congratulate the person, who’ve asked this question. He really took it to the next step. If 

we are talking not about just a new plant, but a crucially new plant, where do I want a bottleneck to 

be. That’s the real question. Let’s understand something. Every organization really must have a 

constraint. Because if it doesn’t have any constraint, it means that it achieved its goal to the infinite. 

For example, if you are a for profit organization and you don’t have any constraint, it means that 

you are making infinite net profit. Do you ever believe in it? Which means you always have a 

constraint. The question starts where do I want the constraint to be. And the first question is do I 

want to have the constraint of my organization under my control, or outside of my control. Outside 

of my control means that the market is the constraint. Do you really want the constraint of your 

company to be outside of your control? No. So, obviously that you want the constraint that is under 

your control, which means one of your resources is in the bottleneck. The question is that if it starts 

to be, where the constraint should be. And that’s the real question that you’re asking. And that’s so 

important when you are designing a new plant, because then the location of the bottleneck will also 

dictate the layout, because where the banks should be, is the space. Since you are so smart and so 

nice, and since this question deserves a real answer, I will do a deal with you. You write what you 

think is the answer, send it to me by email, and I will write you what I think is the answer. Very 

good, thank you! I really like it! 

(Gianlucca): Thank you. 

(Dr. Goldratt): You are welcome. Ah, to get such a question means that people really listen and do 

understand. 

(Fiona calling from Ede, Netherlands). Fiona from the Netherlands. Good evening! 

(Fiona): Good evening, Dr. Goldratt! 

(Dr. Goldratt): I am working with the Brazenautomacciano. And suppose that after this lecture we 

will get a good idea of what a bottleneck is in our organization. And suppose we manage to put in a 

drum to tie a rope and to put in the buffer. 

(Dr. Goldratt): Well, suppose, as if you don’t believe that it can be done, by the way, let me tell you 

one thing. This was done by at least five thousand companies by now. 



(Fiona): OK. We’ll do it. And then the bottleneck will be up to full capacity, 100%, right? Does this 

mean that our problems are over? 

(Dr. Goldratt): Ha, ha, they have just started. 

(Fiona): That’s bad news. 

(Dr. Goldratt): Oh, no, it’s good news. Not having any problems means also that you don’t have any 

room to continue to improve. 

(Fiona): That’s true. So, what will the new problem be? 

(Dr. Goldratt): What would happen is the following: you will become more greedy, for sure. In 

other words, you will start to realize that you do have the ability to open the market, and you do 

have the ability to open the bottleneck. Because, remember, the bottleneck, where it is now is not 

because you cannot get another person to manage it, or you cannot buy another machine. The 

question starts when to do it so that the bottleneck will not move. But it’s definitely when I cannot 

guarantee that I will have more market, I will not deteriorate in the service of my clients and so on, 

and then I do want to do it, and the real challenge starts how to do it. In other words, once you reach 

this level, and usually it doesn’t go like that, it goes the following: you have a huge bottleneck in 

production, you start using jump buffer rope, very quickly you find out you don’t have any 

bottleneck, as a matter of fact, you have more hidden capacities that you would have imagined. The 

usual number, and this is based on way over thousands of companies, 40% of capacities is revealed, 

40% more capacity of people and machines, machines much more than that, and then immediately 

the constraint is moving to the market. Then it takes time until you open the constraint of the 

market. In other words, you have to construct an offer, which is so beautiful to the market that the 

market wants to buy from you more. We call it “mafia” offer or in more acceptable terms, - 

unrefusable offer. I will cover it in depth of how you go about systematically building such things in 

Session No. 5. And then the bottleneck moves back, not necessarily to production, many times into 

engineering, or to distribution. And then you learn how to do that. Eventually it will come back to 

production. And then you’ll know that you can do whatever you want, and the real question starts: 

“Where do I want to take the company, where do I want the bottleneck to be, in what type of 

business I can be. You start to understand that you are a 300 kg gorilla. Where does 300 kg gorilla 

sleep? Wherever it wants. And the real question is where do you want to sleep? And this is not a 

simple question. There are over 300 companies. We call them a TOC companies. In other words, 

these are companies that have implemented all facets of the business, and now they know that it’s 

up to them. It’s not anymore complaints about competition and currency changes, and any of these 

excuses. The real question starts what you want to do. It’s almost like an identity crisis, but on an 

organizational level. It’s not an easy thing. I will cover it in depth in the eighth session. Fiona, can 

you wait until the eighth session? 

(Fiona): I guess I will have to. 

(Dr. Goldratt): Yes, you will. 

(Fiona): Thank you very much. 

(Dr. Goldratt): You are welcome. 

(Fiona): Bye-bye. 

(Dr. Goldratt): Bye. 

(Voice from the auditorium: We have one more from Mexico. Rolando Estinassa from Canacintra, 

Mexico.) 

(Dr. Goldratt): Did I pronounce your name quite correctly? Go ahead. 

(Rolando): How do you qualify or measure the right property capacity? 

(Dr. could not understand the pronunciation). 

(Dr. Goldratt): I could not understand. Could you please repeat? Broken American is not my 

language. I just pretend. Say it slowly again. 

(Rolando): Excuse me. How do you qualify or your measure your right property capacity? 

(Dr. Goldratt): Let’s put it this way. You are not starting from zero. You are starting already with 

existing machines and existing labor force. Am I right? 

(Rolando): Yes. 

(Dr. Goldratt): Now, do you think to adjust this labor force, you can adjust it downwards? In other 

words, do you think that you can adjust this labor force by laying off people? Do you think that it is 



possible? Well, my answer is that it’s not. Why? The whole idea here is based on that you are 

coming to your people and you are telling them “let’s improve, because it’s good for the company 

as a whole”. And then, the results will come when they agree with you, and they will help the 

improvement. And then you come to these people and you say: “Thank you very much for helping 

me improve the company. I am laying you off, the 10% of you now, and the rest keep helping 

improve and then you lay off even more. That doesn’t work. When you are talking about the 

process of an ongoing improvement, the option of laying off people to help the improvement, does 

not exist. Everybody understands it? 

(Audience): Yes. Ok. 

(Dr. Goldratt): So, when we are talking about adjustment, we are talking about adjustment only 

upwards, not downwards. So, first of all, you are not starting from scratch. You are starting from an 

existing company, with existing resources, existing people. The question is how do we do much 

more now than before. That’s the first question. If you do that with what we’ve done here, if the 

constraint is in production, you will find out that the sales are going up, not to infinity. Up to the 

point when they are restricted by another constraint. If the constraint is still in production, the 

question will start to be how do we add more to capacity in order to get more sales in production 

and then, I told you earlier the rule, you get this information through buffer management. Don’t 

expect to get an answer like: On this machine we have to add 27.61% capacity. This is never the 

answer, because the data contains enormous noise. You don’t know exactly what will be the orders, 

you know approximately, you don’t know exactly how much time it takes, because if it does exist, 

it’s about. In other words, you’ll get an answer like: “You have to hire two more people here, and 

get one more of these machines. That’s good enough. And, also on this work center, and on this 

work center”. Let’s remember one thing, maybe you don’t have to remember it, maybe you know it. 

I’ve learned it from my father, and he hatched it in my brain. He told me: “Always remember, Ally, 

it’s by far better to be approximately right than precisely wrong”. (Audience chuckling). And that’s 

what you want. Remember, every time that you open a bottleneck, the amount of the net profit that 

you are getting to the bottom line drops the investment on the bottleneck, simply because you are 

utilizing the entire infrastructure, and you are adding only in one place. Here you only have one 

problem. If you know the buffer management, you know how to do it. If the constraint is moving 

into engineering, into distribution, or into sales, but for that will you please give me few more 

weeks so I could cover each of these topics, and then I will see the answer, because, otherwise what 

you really want me to do is in 5 minutes to give you 2 hours. Even if I can do it, how much of it are 

you going to understand? So, basically, adjusting down the capacity is not an option when we are 

talking about the process of an ongoing improvement. Remember, we are not dealing here with 

machines. We are dealing here with people. You cannot ask people to collaborate in improvement 

when you have the sword above their heads. Just improve, so I can cut you off. It doesn’t work at 

all. So, if you decide to undergo a real process of improvement, you cannot lay off. This is not an 

option. So, whenever you are talking about knowing the capacity is upwards, and upwards is 

enough to know that in these and in these points I have to have about that increment. It’s good 

enough. Is it understood, yes or no? 

(Rolando); Yes. 

(Dr. Goldratt): Hello? 

(Rolando): Yes. 

(Dr. Goldratt): Good. 

(Rolando): Thank you. 

(Dr. Goldratt): I hope so. Thank you. 

(Another call is coming in). Juan Mogia from Irapuata, Mexico. 

(Juan): When we are talking about measurements, how do we know which part is good or bad? 

(Dr. Goldratt): Excellent question. Do you want the real answer, or do you want the cynical answer? 

(Juan): Well, both. 
((Dr. Goldratt laughs): Ok. Let me start with the cynical answer. The cynical answer is: If you are working 

on changing a measurement, most likely, you are not making something wrong, because most measurements 

that are existing today are wrong. This is the cynical answer. But now let me make it really cynical. Most 

measurements that you are putting in place are also wrong as well. Now the real answer. The whole issue of 



measurement is huge, and you have to deal with it extremely carefully because of two things. One is 

something that we all know, which is tell me how you measure, and I will tell you how you will behave. 

Measurement is not something on paper. Measurement is the factor that change or direct actions of people. 

This also means that if you are measuring in illogical way, don’t come and complain about illogical 

behavior. But this is only part of the picture. The other part of the picture is - change my measurements to 

mulons that I do not fully comprehend, and nobody knows how I will behave, not even me, which means 

that, coming to the issue of measurements, you have to do it extremely careful and with really knowing what 

you are doing.  It’s like two co-occupants making love, do you know how they do it - extremely carefully. 

Therefore, I am not going to answer it with a cough. Since measurements are   and impact all functions. 

That’s exactly why I’ve done this Session as an example. The next Session will be devoted to the existing 

pressures. Measurements, or some people are calling it finance. The heart of finance is actually the 

measurement. They are the scope of the next session. 
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You are not making something wrong because most measurements that existing today are wrong. 

Eee… This is cynical answer but now let me make it really cynical and most probably the 

measurements that you are putting in place are also wrong as well, now the real answer. The whole 

issue of measurement is usage and you have to deal with it extremely carefully because of two 

things. One is something that we all know. Which is tell me how you measure me and I will tell you 

how I will behave. Which means measurement is not something on paper; measurements are the 

facto, the change or direct actions of people. This is also means that if you cha... you measure me 

illogical way don’t come and complain about illogical behavior. But this is only part of the picture. 

The other part of the picture is change my measurements to new ones that I do not fully 

comprehend and nobody knows how I will behand behave. Nobody knows how I will behave not 

even me. Which means when you’re coming to dash of changing of measurements we have to do it 

extremely carefully and with really knowing what you are doing. It’s like two porcupines making 

love. Do you know how they do it? Extremely carefully. That’s why I’m not going answer it of the 

cough. Since measurements are the one that connects through out all functions and impacts all 

functions. That’s exactly why after I’ve done this session as an example, the next session will be 

devoted to the existing question – measurements  or as some people like calling it “finance”, the 

heart of finance is actually the measurement, the other score keepers. Whole of the next session will 

be devoted to that, some of it will relate to operation most of it will relate to the other functions and 

the direction between them. But for heaven’s sake either we understand it perfectly or don’t touch. 

You don’t play with measurements. It is like playing with an atomic bomb. You have to know 

exactly what you’re doing. So, for the next session come alert, really alert. It’s not going to be easy 

but it’s going to be fun. So, see you next session. Applause… 

 

 

 


