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Got Lean? Six Sigma? 
HERE’S ANOTHER THEORY

Jack McGuinn, Senior Editor

How would you defi ne 
the theory of constraints ?

Theory of constraints 
(TOC) is a holistic 
management process that 
identifi es an organization’s 
system constraint, then 
systematically exploits 
and/or elevates it to reach 
a higher level of goal 
attainment. In a for-profi t 
business, the goal is to 
make more money now and 

in the future. The constraint (most businesses have only one 
at a time) is what’s limiting the business from making more 
money. One example is market restraint. You can have plenty 
of capacity internally, but you don’t have enough orders to 
use all or the majority of that capacity. 

TOC advocates strategically placing your constraint 
(instead of chasing it around) and then focusing management 
attention and company resources on leveraging it. Consider 
that before this recession (manufacturers) would know where 
their bottleneck was. But because most manufacturers followed 
conventional wisdom—which is to balance capacity—their 
constraint is constantly moving. If you have balanced capacity, 
meaning the same average capacity at each step, and then a 
big slug of work comes in, the constraint then moves from one 
step, to the next and to the next, depending on the mix of work 
and what just came in. By strategically placing the constraint 
and unbalancing capacity, you make it easier to leverage the 
thing that is limiting your ability to make money. You can’t 
leverage a moving target. If your constraint is constantly 
moving, it’s really diffi cult to leverage it. Most manufacturers 
are more accustomed to chasing the constraint in operations, 
but are less experienced when it comes to leveraging market 
or cash constraints. 

There are different ways to leverage, and the key is that the 
more the constraint stays in one place, the easier it’s going to 
be to leverage. A fi nancial example of leveraging a constraint 
is throughput per constraint unit—How many dollars will I 
generate for how much of my constraint time? We look at 
how much throughput will we generate with this job, and how 

much of my scarce resource constraint capacity will it take 
to do that. If the amount I can get out is dependent on my 
constraint, then what I want to do to maximize my profi ts is 
get the most throughput dollars per unit of constraint time.   

Why isn’t TOC as popular as lean?
Except for the CEO, most managers have limited spans 

of responsibility and control. Cost management and cost 
reduction are valid objectives for these managers. Lean 
has excellent tools to accomplish cost reductions and local 
process improvements; so does six sigma. This is something 
a manager can do within his or her own silo (e.g., operations, 
engineering, etc.) without the need for a lot of coordination 
with other silo managers.  

So if you don’t have involvement from the top, a manager 
within a silo can only go so far. Dr. Eliyahu Goldratt, the 
developer of TOC, wants TOC to be the main way of managing 
organizations. He has thought about your question for a long 
time. His answer is that TOC requires multiple paradigm 
shifts (e.g., cutting work in progress (WIP), a change in 
accounting practices [see below], etc.) from any person and 
organization that implements it. TOC has a solution for most 
every aspect of organization management, most of which are 
counterintuitive, and often require doing the opposite of what 
we were taught (common practice and conventional wisdom) 
and in coordination with other silo managers. Hence, there 
are multiple paradigm shifts required to fully implement, 
including: 

• Drum-Buffer-Rope—A scheduling system   
 for WIP operations and/or sales processes. 

 Drum: the rate at which the work moves through 
 is the constraint, and sets the rate at which work 
 can move through the system—like a drumbeat;  

 Buffers: protect the drum from running out of 
 work, protecting the constraint, and a shipping 
 buffer protects our due date commitments; Rope: 
 how new work is released into the process, 
 because what we want to do is release new work 
 into the process at the rate that the constraint/drum 
 can actually consume it.  
• Critical Chain Project Management—The   

 process of applying the drum-buffer-rope concepts to 

Most readers are at least familiar with continuous improvement programs such as lean and six sigma. Perhaps your shop or company 
is well along in the implementation of one or the other—if not both. But what about theory of constraints (TOC), introduced in Dr. Eliyahu 
Goldratt’s 1984 book, The Goal? Despite its rather negative-sounding name, this continuous improvement process has much to offer 
manufacturers of all stripes. And when combined with lean and six sigma, the results can be dramatic. Dr. Lisa Lang, a TOC consultant and 
speaker, explains why and how in the following Q&A session with Gear Technology.

Dr. Lisa Lang

continued
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 a project environment. 
• Throughput Accounting vs.Cost Accounting—Cost
  accounting is old technology. Throughput accounting  

 is what TOC uses instead of cost accounting. It is 
 used for fi nancial decision making—”Should I 
 take this order or not?” “Should I buy this piece 
 of equipment or not?” Throughput is the sales dollars 
 we generate minus what we had to pay for raw 
 materials or outside services (heat treating, e.g.) 
 and sales commissions. So when we talk 
 about throughput, we’re talking about dollars. 
• Mafi a Offer—For exploiting a marketing and/or  Mafi a Offer—For exploiting a marketing and/or  Mafi a Offer

 sales presentation constraint (See below and 
 Drewco sidebar for more on mafi a offer.)  
Can TOC work with lean and six sigma? 
Yes! TOC, lean and six sigma share an interest in defi ning 

and improving processes. TOC has no equivalent to the 
toolkits represented by lean and six sigma, and they have 
no equivalent to the focusing process provided by TOC. So, 
the initial steps are provided by TOC, meaning the defi nition 
of the organization’s goal and identifi cation of the system’s 
constraint. Lean and six sigma help with the next step, which 
is exploiting the constraint. In TOC, “buffer statistics” will 
highlight the weak part of the process. Buffer statistics are 
simply regular data that are applied to the buffers in front of 
the constraint and at shipping. The buffer, remember, is the 
mechanism that ensures that the drum—or work rate—is not 
interrupted, thus protecting the constraint. Buffers absorb 
variability and are the mechanism that ensures we don’t starve 
the constraint or miss our due dates.

Lean and six sigma usually have specifi c tools that will 
rapidly improve the weakness. Perhaps it is setup reduction on 
a key piece of equipment, or reduction of variability of a key 
step in the process. No organization has unlimited resources. 
Focusing where and when to apply lean and/or six sigma is 
high leverage. 

Recently, an analysis was conducted in a large company 
where some plants used lean in isolation, others six sigma in 
isolation, and others where TOC was combined with lean and/
or six sigma. The most signifi cant improvements were with the 
combination of all three. You can read that article here: http://
www.scienceofbusiness.com/Portals/0/2006MayTLSArticle.
pdfpdfpd .f.f

Your “mafi a offer boot camp,” what is that,
 and how does it work?

Initially, Dr. Goldratt defi ned a mafi a offer as “an offer 
so good that your customers can’t refuse it.” I extended the 
defi nition as follows: “An offer so good that your customers 
can’t refuse it and your competition can’t or won’t offer the 
same.” A mafi a offer typically requires that you do something 
different (make operational improvements) to actually deliver 
something (that can’t be refused) to your customers, and 
something that your competition can’t or won’t do because 
they are not willing—or don’t know how—to make the same 

improvements. Most companies offer solutions that solve 
their customers various problems or symptoms. With a mafi a 
offer, we are addressing our customers’ core problem.

When most of us are presented with a concept, particularly 
if it is not one we developed, we have this wonderful ability to 
think of all the reasons why it won’t work. So if you read about 
the process to create one (mafi a offer), you would simply do 
what we all do—come up with all the reasons why it won’t 
work for you. During the boot camp, you and your team build 
your mafi a offer. You know your company, your competitors 
and your customers best. We combine your knowledge with 
a solid process to facilitate and guide you to develop the offer 
that will not be refused by your customers, but something 
your competition can’t or won’t do. We usually know we 
are on track when your team is worried about being able to 
deliver the offer. During a mafi a offer boot camp, we start 
over with fresh eyes and a fresh look at your business—and 
this is something you can’t read about or someone can’t just 
tell you about.

One of the most diffi cult things about implementing 
lean is securing a complete buy-in from top management/
ownership. How do you go about doing that with TOC?

It must be led by the CEO. A CEO that wants to 
dramatically increase the bottom line of the company must 
have the collaboration of the top management team. To gain 
collaboration and to communicate what must be done, we use 
a strategy and tactics tree. What’s a strategy and tactics tree? It 
is a concise explanation of what needs to be done throughout 
the organization to meet the company’s goal. And while it is 
concise, it is also perfectly clear what needs to be done in each 
silo, at each level, which is very powerful. People don’t really 
resist change. They resist what they don’t understand or what 
they think will have a negative effect on them personally. We 
don’t see “resistance” to change when we use a strategy and 
tactics tree with strong leadership. This tool is how/why we 
can achieve results very quickly, even in large organizations.

Are there any start-up costs with implementing TOC? 
No. TOC is about leveraging the people and resources you 

already have. In The Goal, the elevate step (the step associated 
with spending money) is step No. 4, and in many cases we don’t 
need to elevate until we have substantially grown sales. TOC 
should be self-funding and self-resourcing if you implement 
it correctly. When we start working with somebody, one 
of the things we have them do is cut their WIP in half. As 
soon as they do that, there’s less stuff to deal with; (clients) 
resist it, but that’s the fi rst step. When you do that—i.e., self-
resourcing—you’ll free up some time. You’ll absolutely free 
up some cash—self-funding—and with this free time we go 
to the next step. And we organize the implementation in such 
a way that the fi rst actions produce huge results. Getting big 
results quickly also helps with the buy-in. So cut the WIP in 
half, just focus on what’s started (on the fl oor)—and all of 
a sudden you’re shipping more stuff, invoicing on a regular 
basis, getting more cash—with the same resources. 

continued
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Typical quote options:

Tombstones & Machine Center Fixtures
• Our typical standard delivery time on these fi xtures is 10 to 12 weeks. 
• Our delivery on these fi xtures is also guaranteed and backed by our “guaranteed on time rebate.” 
• Due to the varying nature and complexity of these type of fi xtures, please call us for delivery options and rebate percentages. 

An Offer 
a Godfather Would Love
As mentioned in the Q&A, Drewco, a Wisconsin-

based tooling company, began implementing TOC in 
2006. And, as also mentioned, they started with a mafi a 
offer to their customers. But aside from the benefi ts to 
buyers, the offer also served to focus Drewco’s attention 
internally on identifying their constraint and doing what 
was necessary in order to deliver on the offer. (For 
more information on how the mafi a offer served as an 
internal, process change agent at Drewco, please see the 
accompanying Q&A—Ed.)   

So what was the Drewco offer that promulgated 
change internally and was deemed by the company as 
unrefusable?

Everyone knows that in this crazy economy there is a 
razor-thin line that separates the winners from the also-
rans—everyone is looking for an advantage. Well, how 
about improved lead time? Drewco focused on that and 
implemented an on-time and rush delivery system backed 
up by meaningful rebates for noncompliance.
The highlights:
 • All delivery times are guaranteed, backed up   
  by a minimum 10 percent per day rebate for 
  late shipments.
 • Rush delivery is always available. Rush deliver-
  ies are backed with an even higher guaranteed
  on-time rebate.

In other words, if a standard order is submitted and the 
shipping date is one business day late, the customer then 
pays 90 percent of the originally quoted price. (See the 
accompanying charts for more information—Ed.)

That’s a pretty nervy offer, but it’s one that Drewco 
is comfortable in making as a result of their internal 
improvements via TOC implementation.

“We have found (TOC) to be a highly effective method 
to get fast results,” says Richard Pettibone, Drewco 
president. “It is a more-targeted and often-counterintuitive 
method that can quickly yield signifi cant benefi ts.”

Indeed, post TOC implementation, Pettibone says 
Drewco “improved from accepted industry performance 
of 40-50 percent on-time delivery, with an average of two 
or three days late, to being consistently over 95 percent 
on-time and zero days late. This new performance gave 
us greater manufacturing capacity to sell.”

Going forward, Pettibone says in addition to the 
guaranteed on-time delivery program, TOC has enabled 
Drewco to reduce its standard delivery lead time. It 
has also reduced production lead time from six to three 
weeks, “with the same guaranteed and rush delivery still 
available.”

For Drewco, at least, TOC is more than a theory. It 
works.
     Jack McGuinn

For more information:
Drewco 
3745 Nicholson Rd.
Franksville, WI  53126
Phone:  (262) 886-5050
Fax:  (262) 886-5872
www.drewco.com

   

Collets
Example: Collet Delivery Options

Standard Delivery Rush Delivery Express Delivery
Order Lead Time 3 Weeks 2 Weeks 1 Week
Selling Price Standard Rush Express
Rebate 10% / day of selling price 20% / day of selling price 30% / day of selling price

Arbors, Mandrels, & Chucks
Example: Fixture Delivery Options

Standard Delivery Rush Delivery Express Delivery
Order Lead Time 8 Weeks 5 Weeks 3 Weeks
Selling Price Standard Rush Express
Rebate 10% / day of selling price 15% / day of selling price 20% / day of selling price



00 GEARTECHNOLOGY March/April  2009  www.geartechnology.com36

HAVE YOU SEEN 
KISSSOFT LATELY?
NEW RELEASE 10/2008 INCLUDES:

NEW USER INTERFACE
NEW SHAFT DESIGN AND ANALYSIS
NEW BEARING DESIGN AND ANALYSIS
ENHANCED GEAR DESIGN AND ANALYSIS

DOWNLOAD YOUR FREE EVALUATION COPY
FROM WWW.KISSsoft.COM 

FREE
EVALUATION

COPY

KISSsoft USA, LLC
3719 N. SPRING GROVE ROAD
JOHNSBURG, ILLINOIS 60051
PHONE (815) 363 8823
DAN.KONDRITZ@KISSsoft.COM

What would you say to those who believe being lean is 
suffi cient without TOC?

Lean tells us to reduce waste—but where?—everywhere. 
And an 80/20 rule is used to decide the order of this 
improvement. Once you understand TOC, you realize that 
there is one place where you should focus management time, 
attention and your resources to have the biggest bottom line 
impact. Using TOC to focus these efforts is more like using 
the 99/1 rule, and you can get bottom line improvement (real 
ones) much faster. In addition, throughput accounting will 
help you to make decisions that will have an incremental 
bottom line improvement. This is much more diffi cult to do 
with cost accounting or lean accounting. So, we use TOC, 
lean and six sigma in combination.

What are some of the more common constraints that 
affect a manufacturing organization?

Dr. Goldratt recently declared that the most common 
organizational constraint worldwide is management attention. 
Keeping management focused on doing what needs to be 
done—and not doing what doesn’t need to be done—is a real 
problem. Beyond that, more than half of all manufacturing 
organizations are limited by sales. They could produce more, 
if only they could get the sales. So that’s a market constraint, 
which we overcome with the mafi a offer. The rest have some 
form of internal constraint which, when addressed, usually goes 
away quickly, and then the constraint is again lack of sales. 
Internal constraints are typically an overloaded department, 
where the demand placed on it is greater than its capacity. The 
challenge that many of your readers face is that they have a 
highly complex environment. An environment where the mix 
changes dramatically, and where the variability is high, usually 
results in a situation where the constraint moves day-to-day or 
week-to-week. And how do you leverage a moving target? 
We’ve worked with a number of highly custom, complex 
job shops and have created a TOC solution specifi c for these 
situations. We call it a velocity scheduling system (VSS). It is 
a system similar to drum-buffer-rope, but customized for the 
starting conditions of highly complex job shops. But, if you 
are not using VSS, it is most common for you to be chasing 
your ever-moving constraint around.

Please discuss your work for Drewco 
in implementing TOC.  

We started working with Drewco at the end of November 
2006. We started by creating a mafi a offer, even though they 
had an internal constraint at that time. Why? The offer will 
dictate the strategy and tactics, or another way to say it: The 
offer will indicate where we need to improve and by how much. 
And by starting with the offer, the operational improvements 
happened much faster because we had a reason to change, and 
everyone was excited about the offer. 

After creating the mafi a offer, we developed the full 
strategy and tactics tree. This was communicated throughout 
the organization. Within one month, Drewco had improved 
their due date performance from 39 percent (on fi rst date 

continued
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■ Find suppliers for 
the products you need

■ Latest news, 
Updated as it happens

■ Improved 
Buyers Guide format
(free listings now available)

powertransmission.com averages 
more than 80,000 

unique visits per month

www.powertransmission.com

What Can Handle a 
Crowd of 80,000 and is 

Still Asking for More?
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INDUSTRY NEWS

6 0  Y E A R S  O F  T O P  T E C H N O L O G Y

GEAR CUTTING TOOLS

ph: 011-41-32-344-0400 • fax: 011-41-32-344-0404 • www.schnyder.com • mail@schnyder.com

w w w . h a n i k c o r p . c o m
email: hanikcorp@aol.com

HANIK
CORPORATION
PHONE 630-595-7333
FAX  630-595-7343

U S  D i s t r i b u t o r

7606 Freedom Way   •   Fort Wayne, IN 46818
Tel: (260) 490-3238   •   Fax: (260) 490-4093

www.first-gear.com

“YOUR FIRST CHOICE”

Visit our website for more info
www.fi rst-gear.com

ISO 9001 : 2000  CERTIFIED

E N G I N E E R I N G  &  T E C H N O L O G Y

For Outsourcing 
Your Gear 

Manufacturing

From Prototypes 
to High Volume 

Production

given) to 100 percent for the collet part of their business. And given) to 100 percent for the collet part of their business. And 
velocity through the shop went from 19 days to 6 days—or velocity through the shop went from 19 days to 6 days—or 
217 percent. 217 percent. 

This improvement was accomplished by doing just the fi rst This improvement was accomplished by doing just the fi rst 
step from the strategy and tactics tree. So we accomplished step from the strategy and tactics tree. So we accomplished 
the “big results, fast” idea I mentioned earlier. From there, 
Drewco applied the concepts to the workholding side of their 
business with similar results, and then continued implementing. 
Their velocity board (the visual scheduling component of the 
velocity scheduling system) went up in 2007. This approach 
has enhanced communication in the shop and is the key to 
making this approach stick. They now have a process—the 
velocity scheduling system—and they get better and better 
at it all the time. The results?—due date performance up 
instantly (30 days) and dramatically (156 percent). Velocity 
through the shop increased about 68 percent, all while sales 
have been increasing and have remained consistently over 95 
percent since then. And the dramatic increase in velocity has 
led to increased profi ts and improved cash fl ow. Sales have 
become Drewco’s constraint, and Drewco’s mafi a offer is a 
competitive weapon. 

Lean is known as a journey that never ends. 
Does the same hold true for TOC? 

Yes. The subtitle of The Goal is “A Process of Ongoing 
Improvement.” That’s true of any TOC implementation, in 
any company. And it is also true of the development of the 
TOC body of knowledge, which has rapidly expanded in the 
last fi ve years, as truly holistic implementations have been 
initiated with some of the largest organizations in the world. 

For more information:
Science of Business
Denver, CO
Phone:  (303) 909-3343
Fax:  (303) 362-7353
DrLisa@ScienceofBusiness.com
www.ScienceofBusiness.com
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Your Source

New O.E.M. Machines
BOURN & KOCH Gear Hobbers & Gear Grinders
FELLOWS Gear Shapers
ROTO-CHECK Gear Inspection Systems
BOURN & KOCH Hob & Shaper Cutter
Inspection Systems

FELLOWS Lead & Involute Masters
ROTO-GRIND Precision Rotary Inspection TableTableT s

Remanufacturing / Retrofitting
BOURN & KOCH, FELLOWS, BARBER COLMAN,
GLEASON, LIEBHERR & PFAUTER
Gear Hobbers, Gear Shapers & Gear Grinders

M&M, KLINGELNBERG, HOEFLER, ROTO-
TECHNOLOGY & ITW Gear Inspection Systems
Recalibration of your Lead & Involute Masters

Attachments / 
Enhancements

Parts:
Bourn & Koch/Barber Colman 800/860-4013
Fellows 802/674-6500
Roto-Check/Roto-Grind 937/859-8503
Service: 800/860-4013

2500 Kishwaukee St.
tel 815/965-4013   fax 815/965-0019
www.bourn-koch.com   bournkoch@worldnet.att.net

Innovative Machine Tool Solutions

Sales Enterprise Partner  www.star-su.com

Machines proposed & sold through the Star SU direct selling group

Dr. Lisa Lang is the president of the Science of Business, a 
consulting fi rm. She has recently served as the global marketing 
director for Goldratt Consulting. She has a doctorate in engineering 
and is a TOCICO-certifi ed expert in Theory of Constraints. Lang is 
the author of two books—Maximizing Profi tability and Achieving a 
Viable Vision. In addition, she specializes in increasing profi ts of job 
shops and applying theory of constraints, lean and six sigma to sales 
and marketing. Before becoming a consultant, Lang was in operations, 
strategic planning, purchasing, R&D and quality while working 
for Clorox, Anheuser-Busch and Coors Brewing.  She also provides 
professional keynote speeches—most recently at the National Tooling 
and Machining Association’s annual convention—and at workshops. 


