The Theory of Constraints
In the Eighties and Nineties, Eliyahu Goldratt got quite a bit of attention by arguing that a
good way to think of the process of change is by means of an approach that he termed
the Theory of Constraints (TOC). The term “Theory of Constraints” was advocated by
Goldratt in two books, The Goal in 1984 and Theory of Constraints in 1990, which are
still popular, so we decided to provide everyone with a high level overview and a quick
evaluation.
In essence, the TOC holds that any given process is limited in what it can achieve by
one or at least a very small number of constraints. For the moment, think of a constraint
as a bottleneck. You examine a manufacturing environment and see that everything
being processed eventually ends up in front of a punching machine and that that
punching machine limits the total number of units that can be processes in a given
period of time.
Like Lean’s concern with waste, TOC is a technique that is focused on improving the
internal flow within a given process, and, as such, is just one of the techniques that a
process redesign team might use during the Analysis Phase of a BPTA redesign effort.
Imagine a process like the one shown in Figure 1. If you keep track of where units are
waiting to be processed, it’s obvious that activity B is the constraint on this particular
process. If you could increase the number of units going through activity B, you might
be able increase the overall output of the process.
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Figure 1. A simple process with a constraint or bottleneck

Once you identify the constraint on a process, TOC recommends you take steps to
assure that the specific activity is working as well as it can. If the activity is going slow
because of bad policies (unnecessary double checking, for example), because of
awkward internal flow, or lack of enough equipment or properly trained people, then
these can be adjusted. If the constrained activity is as efficient as possible, then TOC
recommends ways to adjust the flow between activities (with buffers) to make the entire
system as stable as possible. In other words, there’s no need to pile up excess
inventory if activity B and only process 2 per hour: We might as well slow activity A down
a bit, perhaps reducing our workforce.
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TOC started out in manufacturing and is still primarily used there, but as some have
extended it to other domains, it has added the idea that a constraint can be internal
(within the major process) or external (as when customers don’t buy enough product).
TOC offers some interesting measurement ideas, but comparing three measures: unit
throughput rate, cost of inventory, and operational expenses (which are all the costs the
process spends to turn inventory into output units).
TOC gets very technical when it begins to consider plant types – in effect offering a
classification of manufacturing processes and buffering solutions appropriate for each
type of problem. For example, one plant type is termed the I-plant. In this case material
flows straight through a sequence of activities. The constraint is the slowest activity.
In A-plants, on the other hand, sub-assemblies converge for a final assembly and the
constraint usually involves how one coordinates the converging lines so everything
arrives at the right time.
For those with a background in BPM, focusing on a single problem, like a constraint,
may seem a narrow approach. Why not focus on the consistency of the outputs of the
process, as Six Sigma does, or on wasted steps or activities throughout the process, as
Lean does, or on decision process, as the business rule people do. More to the point,
why not have a tool kit with all these techniques and use the appropriate one at the
appropriate time. In other words, although TOC has gotten a lot of attention from some
quarters, most BPM practitioners will probably think of it as a good tool rather than a
major management theory.
On the other hand, if one is engaged in maximizing the efficiency of a process flow, and
must choose between linear programming, PERT or TOC, then TOC has a lot to offer.
It’s a straightforward approach and provides lots of suggestions for identifying problems
and improving them.
Similarly, if you are trying to improve a process and don’t have a lot of time or have a
limited budget, then its useful to have a tool in your tool kit that will help you focus on
THE problem that will likely give you the biggest improvement for the effort. If you try
TOC, however, and identify the constraint and can’t identify any way to improve the flow
through the constraint, however, you will find yourself wishing you had a second tool –
like, say, Lean, or Human Performance Improvement Theory with its ideas on how to
analyze and improve the motivation of human performers.
Notes
[1] Earlier, Wolfgang Mewes in Germany had published a book Energo-Kybernetic
System in 1971 which spoke of a theory of bottlenecks. In a similar way Goldratt’s ideas
draw from earlier operations management ideas, including PERT and critical path
analysis, Just In Time theory, linear logistics models, simulation modeling, and Pareto’s
80/20 analysis. It isn’t so much unique as its well named and supported by two well
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written books.
(See Goldratt’s video Standing on the Shoulders of Giants
(www.youtube.com/watch?v=C3RPFUh3ePQ )
[2] TOC shouldn’t be confused with work in the AI or business rules community – or in
new product development -- on the “propagation of constraints.” In the business rules
community, one often starts by specifying the constraints on an outcome or a product:
the object has to be less than 3 foot tall and cost less than $500, and then apply rules to
help design a product that will comply with those constraints.
Eliyahu M. Goldratt. The Goal. 408 pg. (1984). A “novel” that presents TOC in the
context of an actual problem to be solved.
Eliyahu M. Goldratt. Theory of Constraints. 100 pg. (1990). A straight forward
introduction to the theory and its techniques.
www.tocico.org An organization devoted to teaching about and offering certification for
practitioners of the Theory of Constraints.
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