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‘The HOW MUCHs therefore provide specific objectives which guide the subsequent design

and afford ameans of objectively assessing progress, minimising "opinion-erring”. The HOW MUCHs
should be measurable as much as possible, because measurable items provide more opportunity for
analysis and optimisation than do non-measurable items. This aspect provides another cross check on our
thinking. Ifmore of the HOW MUCHSs are not measurable then we have not been detailed enough in our
definition of the HOWs.

These four key elements (WHAT, HOW, RELATIONSHIPS, HOW MUCH) from the foundation of
QFD.

Correlation Matrix: There are several useful extensions to the basic QFD charts which greatly enhance
their usefulness. These are used as required, according to the content and purpose of each particular
project.

The CORRELATION MATRIX is a triangular table often attached to the HOWs, establishing the
correlation between each HOW item. The purpose of this roof-like structure is to identify areas where
trade-off decisions and research and development may be required. As in the ELAIONSHIP MATRIX,
symbols are used to describe the strength of the relationship.

‘We are then able to identify which of the HOWs support one another, and which are in conflict, Positive
correlations are those in which one HOW supports another HOW. These are important because we may
gain some resource efficiencies by not duplicating efforts to attain the same result. I we take action
‘which adversely affects one HOW, it will have a degrading affect on the other. Negative correlations arc
those in which one HOW adversely affects the achievement of another how. Thesc conflicts are
extremely important, they represent conditions in which trade-ofTs are suggested. If there are no negative
correlations there is probably an error. A well optimised product will almost always be the result of some
level of trade-off, which will be expressed by a negative correlation.
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CORRELATION MATRIX:

WHAT

HOW MUCH

Trade-off resolution is accomplished by adjusting the values of the HOW MUCHS. These decisions will
be based on all the information normally available: business and engineering judgement as well as
various analysis techniques. If trade-offs are to be made, they should be made in favour of the customer
and not what is easiest for the company to perform.

Competitive Assessment: The COMPETITITIVE ASSESSMENT is a pair of graphs which depict how
competitive products compare with current company products. This is done for the WHAT as well as for
the HOWs.

The COMPETITIVE ASSESSMENT of the WHAT:s is often called a Customer Competitive
Assessment, and should utilise customer oriented information. The COMPETITIVE ASSESSMENT of
the HOWs is often called a Technical Competitive Assessment, and should utilise the best engineering
talent. The COMPETITIVE ASSESSMENT can be useful in establishing the values of the objectives
(HOW MUCHs) to be achieved. This is done by selecting values which are competitive for each of the
most important issucs. The COMPETITIVE ASSESSMENT provides yet another way to cross check
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our thinking and uncover gaps in engineering judgement. If the HOWs have been properly evolved from
the WHATS, the COMPETITIVE ASSESSMENTS should be rcasonably consistent. WHAT and HOW

items which are strongly related should also exhibit a relationship in the COMPETITIVE
ASSESSMENT.
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Important Ratings: The IMPORTANCE RATING is useful for prioritising efforts and making trade-off
decisions. Numerical tables or graphs will depict the relative importance of WHAT or HOW o the
desired result. The WHAT IMPORTANCE RATING is established based on customer assessment,
typically 1-10. Since we can only act from the HOWS, importance rating for these HOWs are needed.
This is a calculated IMPORTANCE RATING. Weights are assigned to the RELATIONSHIP symbols:
Strong =9, Medium = 3, Weak = I. The 9-3-1 weighting achieves a good variance between important and
less important items, other weighting systems may be used.
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For each column (HOW), the WHAT importance value is multiplied by the symbol weight, producing a
value for each RELA TI ONSHIP. Summing these values vertically defines the HOW importance value.
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IMPORTANCE RATINGS

The IMPORTANCE RATING for the HOWs provides a relative importance for how each how is
achieving the collective WHATS. These values have no direct meaning, but rather must be interpreted by
comparing the magnitudes to cach other. Ifa trade-off decision is necessary between the HOWS with the
89 and 9 IMPORTANCE RATINGs, greater emphasis should be placed on the HOW with the 89 rating,

Itis important that we are not blindly driven by these numbers. The numbers are intended to help us, not
o constrain us. We should look upon the numbers as further opportunitics to cross check our thinking,
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QUALITY FUNCTION DEPLOYMENT

‘The word quality in QFD has led to much misunderstanding. In most organisations, the introduction
to QFD has been through the quality departments. While the quality professionals are important
participant~) in the QFD process, the marketing, engincering and manufacturing professionals are
also vital participants.

Contrary to what the name implies, QFD is not just a quallity tool. QFD was developed in Japan,
growing out of the need to simultancously achieve ~ competitive advantage in quality, cost and
timing. This is where the definition of quality can be described as a conformance to requirements
or the fitness for use of a product. In this context QFD becomes a planning tool for implementing
objectives.

Hence, QFD can be used as an analytical process in the management of the introduction of a
product. This has been taken further by employing QFD not only in the engineering atmosphere,
but also in the service industry and education.

There is no single definition for Quality Function Deployment, but the one below captures the
essential meaning of QFD.

QFD is a system for translating customer requirements into appropriate company requirements at

each stage from research and product development to engineering and manufacturing to

‘marketing/sales and distribution.

‘This can be seen in three areas :

(1)  Focuses available resources on achieving defined target objectives throughout the
development process.

(2)  Adds structure to major elements of product quality

(3)  Provides a framework for the use of improvements tools and methods

‘The Benefits of Quality Function Deployment
QFD is aelatively simple but highly detailed system. Upon initial evaluation it may appear to be

" 100 detailed -perhaps not worth the effort. In  recent survey all but one company in Wales have

found QFD to be worth the effort (the other company has only just been introduced to QFD).

‘The major advantage of QFD is that is promotes preventive rather than reactive development of
products, hence reducing the need for "flre fighting" problems. This favourably impacts the nature
of engincering changes.
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Less time in development: The change comparison illustration shows the profile of product
changes for a good Japancse and a good American company. Through QFD the Japanese company's
have found changes are less expensive because they are made on paper, preventing problems
instead of reacting to them. This approach not only saves money, it also saves time.

Fewer start-up problems: The preventative approach fostered by QFD results in fewer
downstream problems, especially at production startup. The chart below illustrates the level of
production problems as an old product is replaced with a new one. The top graph shows that
without QFD there is a surge of product problems at start-up, as unanticipated problems are
discovered.

TOYOTA PRODUCTION STARTUP PROBLEMS
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After implementing QFD, Toyota found that the level of problems was reduced while the surge at
start-up was eliminated. QFD was used to anticipate problems before they happened, allowing
preventative action to be taken instead of corrective action.

Certainly Toyota had some start-up problems, but the magnitude was substantially reduced.

Lower Start-up Cost: This translates dircctly into reduced start-up costs. Toyota has experienced a
61 % reduction in start-up costs over a seven year period.

Fewer Field Problems: The cost savings continues well beyond start-up, and is reflected in
Teduced problems for customers and consequent warranty cost reduction.

TOYOTA EUROPEAN RUST WARRANTY
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Toyota has found QFD to be useful in solving difficult product problems. In the 1960's and carly
1970's Japanese cars had severe rust problems. The rust warranty cost for Toyota exceeded their
company profit by a factor of four.

Toyota had made numerous attempts to solve the rust problem, resulting in some improvement. The
rust problem was so complex that a highly disciplined approach was required. Through QFD the
improvement effort was orchestrated, focusing on the most important of the myriad of details,
resulting in the climination of rusting during the warranty period. This is a well documented.
example of the use of QFD. The QFD process can help solve problems with multiple causes which
have historically defined solution.

‘Satisfied Customers: QFD forces increased customer orientation because it is driven by the voice of
the customer, rather than the voice of the engincer. By focusing on the

customer, numerous engincering decisions are guided to favour the customer.

"While numerous trade-offs will always be necessary for any well optimised product, these trade-
offs are made not for engineering convenience, but for customer satisfaction.
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4 Proorietary Knowledge Base: The QFD process leads the partcipants through a detailed
thought process, pictorially documenting their approach. The graphic and integrated thinking that
results, leads to the preservation of technical knowledge, minimising the knowledge loss fro
retirements or other organisational moves.
It also helps transfer knowledg to new employees, sarting them higher on the learning curve, The
use of QFD charts rosults in 2 large amount of knowledge accumulation in one place. Onoe s QFD
project has been completed, the resulting charts may be used as a starting point for futur versions
of imilar products. Toyota found that the QFD process reultsin substantial reduction in product
problems.
Numerous Benits: All of theso advantages have been repeatedly demonstraed in Japanese
companies and are beginning to be demonstrated in the UK.
COMPETITIVE ADVANTAGES
FEWER AND EARLIER CHANGES
SHORTER DEVELOPMENT TIME
FEWER START -UP PROBLEMS
LOWER ST ART-UP COST
WARRANTY REDUCTION
KNOWLEDGE TRANSFER

CUSTOMER SATISFACTION
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THE OUALITY FUNCTION DEPLOYMENT METHODOLOGY

Voice of the Customer: QFD starts with a list of objectives, or the WHATS that we want to
‘accomplish. In the context of developing a product, this is a list of customer requirements, and is
often called the Voice of the Customer.

Translation for Action: Once the list of WHATS is developed, each will require further definition.
We refine the list into the next level of detail by listing HOWs for each WHAT. This process is
similar to the process of refining marketing objectives into product level engineering specifications,

Unfortunately this process is complicated by the fact that some of the HOW affect more than one
WHAT, and can even adversely affect one another.

Untangling the Web: Attempting to trace the relationships of WHATs and HOWs become quite
confusing. We need a way of untangling this complex web of relationships. One way to reduce this
confusion is {o tur the HOW list perpendicular to the WHAT list and defining the
RELATIONSHIPS in a matrix enclosed by the rectangular region.

Kinds of Relationships: The RELATIONSHIPS are the third key elements of any QFD matrix and

‘are depicted by placing symbols at the intersections of the WHATSs and HOWs which are related.
This method allows very complex relationships to be depicted, and is easily interpreted.

HOW

WHAT

RELATIONSHIPS
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This also permits us to cross check. Blank rows or blank columns indicate places where our
translation ofWHATS into HOWs has been inadequate. This technique of evolving plans ino
actions s uscful for new product development as well as applications in business planning and
systems design.

How Much is Enough? : The fourth key element of any QFD chart is the HOW MUCH section.
These are measurements for the HOWs. These target values should represent how good we have to
be to satisfy the customer and not necessarily current performance levels.

How

WHAT

RELATIONSHIPS

HOW MUCH





 


 




   

