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“Anyone who has never nade a m stake has never tried
anyt hi ng new.”
--Albert Einstein (1879-1955)

“Di scovery consists in seeing what everyone el se has seen
and thi nki ng what no one el se has thought.”

--Al bert Szent-Gyorgi, 1937 Nobel Prize in Physiol ogy and
Medi ci ne

The Lean Methodology may be applied in order to reduce waste in a system. Sometimes
this waste may take the form of nonrvaue added operations present in a sysem. The
goplication of a process map, vaue stream map or a flow-diagran may be used to help
identify those nonvaue added operations. This process, dthough a times may be
difficult, is usudly academic. The difficulties arise when an atempt to diminae the non
va ue added operation from the system takes place.

Figure 1. Examples of a Value Stream and Process M ap from Strategos, Inc.
(www.strategosinc.com)

Fregquently, the non-val ue added operation in question provides some type of indirect
benefit to the system—which is the reason it was added in the first place. The negative
effect may be greater than the positive and therefore the operation becomes a target for
elimination, the question becomes, how do we keep the benefit of the operation onceit is
removed? The Theory of Inventive Problem Solving can help in this area. Thefirgt step
would be to create a Function Modd of the system. The Function Modd is created based
on cause and effect rel ationships between the e ements of the system. The primary ussful
function of the system is an excdlent sarting point for the creation of the Function

Modd. Severa questions are asked, in turn, and the answers to these questions provide
the balance of the modd generation. The questions are called control questions and they
are asfollows:

Does the sdlected function produce any other functions?



Does the sdlected function counteract any other functions?
Is the sdlected function produced by another function?
Is the selected function counteracted upon by another function?

As these questions are answered, the other eements of the modd are added as well as
links between the d ements. The links are established as either being beneficid or
harmful. It is aso possible for an dement in the modd to provide benefit aswell as harm.
Thisis apossble example of a non-value added operation that provides some indirect
benefit to the system. It is al'so possible that an element does nothing but counteract a
benefit or create harm. In this case, the eement should be eiminated and thereis no
useful function to preserve. The dimination of this type of dement is accomplished with
little difficulty. In the first case, the dement is causing harm but aso providing some
benefit. In this case the benefit should be preserved without the harmful effect. This
complicates the eimination of a nonvaue added operation. In the TRIZ methodology
this operation is caled “trimming”. Trimming is utilized to remove the dement causng
harmful effects or counteracting useful effects. In this case the dement should be
trimmed in order to remove harm but there is a useful feature thet will be diminated as
wall. In this ingtance, a contradiction has been identified. The contradiction takes the
following form:

“1 would like to diminate X but | can't because benefit Y should be
preserved.”

This congruction follows the form of a Technicad Contradiction. The Technica
Contradiction is resolved usng the smple four-step agorithm shown in Figure 2.
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Figure 2: Algorithm for the Resolution of a Technical Contradiction.



The contradiction form is the entry point for the dgorithm at stepl. The contradiction
identified must then be characterized using the 39 Parameters from Contradiction Matrix
Theory. The parametric contradiction then becomesinput criteriafor the Contradiction
Matrix.! The output of the matrix is a subset of the 40 Innovative Principles. These
principles are then utilized by the practitioner to generate specific solutions to the origina
problem using abgtraction. This empirically-based approach to contradiction resolution
can greatly asss in the dimination of anonvaued added operation that provides some
indirect benefit. This enables the operation to be removed without losing the reason for it
origindly being added—for these cases where there was a reason to begin with.
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Figure 3: Function Model of an Atomic Oxygen Resistance System for use with the
Inter national Space Station. Each element isrepresented by a rectangleor a
hexagon. Thebeneficial linkages arer epresented by solid lines, har mful linkages by
doublelines, and insufficient linkages by dotted lines. The primary useful function is
“O2 Resistance”.

If the Function Model in Figure 3 is decomposed, we can discuss the impact of each
element from a Lean perspective as wdl asidentify contradictions for resolution. Please
refer to Table 1 for the decomposition.

1 Seethe TRIZ Journa a wwwi.triz-journal.com, July 1997 issue.




Eement Effect Element Andyss
Positive Mate Ussful Substrate Primer Usful
Marker (PMM)
Usful PMM Primer
Subgtrate Primer Ussful Postive Mate Usful
Marker
Usful Substrate
Substrate Ussful Substrate Primer Usful
PMM Primer Ussful Pogitive Mate Usgful
Marker
Useful Silicone Coating
Silicone Coating Useful PMM Primer Useful but could be
Usful but O, Resgtance enhanced
insufficient
Diatomic Oxygen Harmful Substrate Harmful—but cannot
Harmful PMM be diminated as
Harmful Silicone Coating diatomic oxygen is
an atifact of alow-
Earth orbit
Elevated Harmful Substrate Primer Ussful and
Temperature Harmful PMM Primer Harmful—source of
Harmful Silicone Coating aphyscd and
Ussful Ambient Air varioustechnica
contradictions
Ambient Air Ussful PMM Ussful
PMM Primer
Silicone Coating
Substrate

Table 1: Decomposition with Basic Analysis of the Function M odel from Figure 3.

The andysswoud indicate that the operation “Elevated Temperature’ should be
eliminated from the system asiit produces harmful effects on the Subgtrate, Primer, and
Silicone Coating; but cannot be eiminated because of the beneficid interaction of the
“Elevated Temperature’” and “ Ambient Air”. In fact, without “Elevated Temperature’ as
part of the operation, there would be no resistance to diatomic oxygen. Therefore, the
element needs to be trimmed but this poses a difficulty. Application of the Lean
methodology aone would not shed any light on how this dement could be removed from
the system. An application of Contradiction Theory alowed the team to identify the
limited-value condition and then characterize the contradiction associated with its

removd. The following congtruction was used: “We would like to diminate the use of
elevated temperature but we can't because it hel ps the compounds to cure properly.” This
became our input for the resolution of the contradiction usng TRIZ according to the
dgorithm indicated in Figure 2.




Hopefully, the integration of Lean and TRIZ will be seen as the combination of two
complementary methodologies. Each may be used to increase the benefit of usng the
other. For these reasons, | would strongly encourage their combined use.
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