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It is from feedback systems that we can get a number of insights, principles of selecting information and 
principles of organizing that information into structure. Coming up with a model. Now system dynamics 
does not impose models on you for the first time. All your actions, every action you take is a 
consequence of you using a model. 

One does not have a family or a university or a city or a country in one's head. One has assumptions 
about those systems and one manipulates, those assumptions. And in, so doing, you're using a model. 
The question then is where are the strengths and weaknesses in those models? The strengths lie in the 
tremendous amount of information available. 

The weakness arises from our inability to manipulate high order non-linear dynamic systems in our 
heads. And so we very often take the information that's quite valid and produce with it results that are 
inconsistent with the assumptions that we are making. 

I want the stress, the feedback viewpoint in some ways it's very simple. And in other ways it's extremely 
subtle and difficult to grasp. Most of our conversations in cocktail parties and, Congress and boards of 
directors meetings, I think have the characteristic of saying, here's our problem. We will take a certain 
action and we'll get a result and we'll cure the problem. 

And open-ended system problem action result, period, you through, but it doesn't usually work. 

And it doesn't work, partly because that's the wrong image of the world. The far more appropriate 
image is to see the world as a circular, ongoing process in which there's no beginning and no end. 
Information about a problem leads to action. The action produces a result, which is the information 
about the next state of affairs. 

And one is continuously acting in a system that is continuously reacting and continuously presenting one 
with a new state of affairs, to which one reacts. And this ongoing system is the real environment in 
which we live. And it is a very dynamic environment. It is a very complex environment. And it's one that 
on the whole, we have not historically had the means to understand and cope with. That situation, I 
think is now changing. 

Let me dwell on this matter of the simplicity of such systems a bit more. If I were to ask you casually, 
what happens when you get a drink of water, you would probably say, well, the water flows out of the 
faucet and fills the glass. That is half right. It would be just as correct to say that what goes on in filling a 
water glass is that the rising water shuts off the faucet. 

That would be the other half. That it is a circular control process with a goal, reaching a certain water 
level and a controlled system that observes where we are, where we want to be. And provides the 
necessary control to achieve the desired results. If we were to stylize that we would have a diagram of 
this sort 

represented by a first order differential equation. If you want to look at it that way, there are some very 
general characteristics of systems. Which are illustrated, even in this high degree of simplicity, every 
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system has in it, two concepts and only two. Now that may strike you as surprising. You may not believe 
it even after these lectures are over, but when you come to believe it, it is a powerful concept. 

As you look at the world around you in all its complexity and realize that everything you're looking at is 
one or the other of these two classes. It is a powerful simplifying idea. And these two classes are the 
system state, the integrations, the accumulations that go on in our systems, information about the 
system state or accumulations and a policy. 

Or what we often call a rate equation, a policy that states how one, how one or how nature or how 
technological system reacts to the state of affairs to control an action stream, which in turn changes the 
system level. Another characteristic, all systems have this circular loop structure very much more 
complicated in the practical systems, but always this structure in which 

there is a rate, a level. They alternate with each other as you go move through the system, a goal 
sometimes implicit, sometimes a little hard to identify, but a goal that the system is trying to achieve 
where the state of affairs is compared with a goal, that goal may be dynamic itself and changing to 
govern action. 

Now, if you go just a little more complicated and only five times more complicated, which is not very 
much, you will get a system that looks like this. I suggest you not try to read it.  The interaction of 
population, industrialization, resources, agriculture, 

and pollution in some studies that we did in the early 1970s. But I put this up to show how quickly the 
apparent complexity can mount as you add 1, 2, 3, 4, 5 levels, because each level is potentially an input 
to every rate of flow and the rates of flow in turn control the levels. And so, one rapidly builds up a high 
degree of complexity. 

Now, when you appoint a person to be head of a corporation or elect someone to be president or to 
Congress, you are in effect, patting that person on the back and saying, I'd like to have you go in there 
and by intuition and guesswork and compromise solve for me a 30th order non-linear differential 
equation. 

I doubt that there are many in this room that would venture. If I put a simple third or fourth order, linear 
differential equation on the board, I doubt that there are very many that would venture to come up and 
sketch by inspection the behavior of that particular equation.  We have, in other words, assigned our 
leaders, what are technically impossible tasks, and it's no wonder that we're unhappy with the usual 
results. 

************* 

I hope you find this perspective useful. 
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