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1 Introduction

Quality Function Deployment (QFD) began more than twenty years ago in Japan as a quality system
focused on delivering products and services that satisfy customers. To efficiently deliver value to
customers, it is necessary to listen to the "voice" of the customer throughout the product or service
development process. The late Dr. Shigeru Mizimo, Dr. Yoji Akao, and other quality experts in Japan
developed the tools and techniques of QFD and organised them into a comprehensive system to assure
quality and customer satisfaction in new products and services.

Since 1983, companies have discovered this powerful approach and are using it with cross-functional
teams and concurrent engineering to improve their products and services, as well as the design and
development process itself.

2 Quality Function Deployment... a definition

Quality Function Deployment is a customer-oriented approach to product and service innovation. It guides
managers through the conceptualisation, creation, and realisation of new products and services. The QFD
process encourages you to gain an in-depth understanding of the requirements of your customers needs
and wants thus enabling you to prioritise the features/benefits of your product/service to these
requirements.

The QFD process starts by listing customer requirements, in the customer language, it then systematically
translates these requirements into appropriate ‘design’ characteristics and measures. The methodology
includes the use of “a set of planning and communication routines that focuses and co-ordinates skills
within an organisation. In short, QFD helps you identify objectives that reflect the needs of real customers.
Identifying objectives from a customer point of view ensures that customer value is created in the phases of
the innovation process that follow conceptualisation. QFD embodies an evolutionary approach to product /
service innovation: conceptualising your products by carefully evaluating, from market and customer
perspectives, the performances of preceding products. QFD is in fact a method for continuous
improvement, emphasising the impact of innovation on organisational learning. QFD makes it possible to
incorporate the multi-disciplinary communication and decision-making processes into the organisation: it
brings disciplines together.

Vision

Business Policy and Strategy Deployment
CEO

Directors i
m Horizontal

Horizontal
Senior Management
Q F D Management Q F D
Integration
Integration Individual Function

<4——— Departments —e0———p

Cross Functional Management

Copyright IPM 2003 3



3 The objectives of Quality Function Deployment...
In general, QFD helps you focus your development efforts in order to achieve objectives that will create

value for your customers. So, QFD keeps you from designing products or services for which your
customers have neither need nor use. Below, is a list of the objectives that QFD will help you reach.

3.1 Focus on the customer

Many new products and Services fail because of a lack of customer focus QFD helps the organisation to
focus on the customer. It provides a careful routine to incorporate both customer and market (competition)
perspectives into the conceptualisation phase of the innovation process. QFD forces you to aim your
innovation efforts at real customers instead of an impersonal market. Furthermore, the QFD approach
facilitates a shared interpretation of customer needs (“Whats”) within the project team, and provides a
process to translate these needs into measurable requirements (“Hows”).

3.2 Reduce time-to-market

False assessments of technical feasibility are reflected in the number and scope of design changes we
have to make after design release. These design changes directly affect the possibility of reaching our
time-to-market targets. Often, they occur because the concept of the new product was not studied with
enough critical sense. Due to the sequential structure of our product innovation process, we tend to
postpone decisions on issues like manufacturability to later phases, when they may present us with
problems that have a much greater impact. What we should do is take the lead in the prevention of
problems. This can be achieved in two ways: by managing the level of uncertainty and managing the scope
of change. QFD supports both. It is a multidisciplinary team approach that brings together all available
knowledge and pinpoints the unknown. QFD helps you select those and only those technical objectives that
will maximise customer benefit, given particular time and cost windows.
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3.3 Reduce cost

QFD supports the identification of the product characteristics that the customer thinks are less important.
High performances with respect to these characteristics, compared to those of competing products, provide
opportunities for cost reduction.

3.4 Manage information

—

Many product concepts suffer from an information overload. In most cases, the required knowledge is
available, but it is difficult to distinguish between relevant and irrelevant pieces of information, data, and
opinions, and to cluster these into a manageable format. Information overload conceals the information that
you do not have. QFD activates the knowledge that is available in the organisation and helps you structure
all relevant information and experiences.

3.5 Improve marketing and development collaboration

To a large extent, product innovation productivity is determined by the way in which marketing and
development people work together in the initial phases of the product innovation process. Often, the level
of this collaboration leaves room for improvement. We have seen too many cases in which either marketing
defines the new product’s specifications and has development try to realise them, or development creates
all kinds of options from which marketing makes a selection for the new product. Both approaches involve a
significant loss of development effort. QFD provides a format for both marketing and the development team
to contribute and share their knowledge. QFD serves as a communication aid between these two
perspectives on the new product or service.
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3.6 Organisational learning

Sometimes product innovation is a shot in the dark. In the event of failure, this trial-and-error approach is
so loaded with emotions, that it cannot be used as a stepping stone for learning. In such cases, it is
impossible to reveal the incorrect assumptions that have ruled the design-decision-making process.
Assumptions have not been formulated explicitly. Therefore, we should periodically check the assumptions
from which we conceptualise our new products. In QFD, assumptions about customer preferences and
design decisions are well documented. Subsequent QFD application provides a highly valuable set of
verified assumptions about customer requirements and how they relate to technical issues. As such, QFD
lays a basis for organisational learning.

4 Modern Quality Systems

QFD is quite different from traditional quality systems, which aim at minimizing negative quality (such as
poor service, inconsistency). With those systems, the best you can get is nothing wrong - which we see is
not enough when all the players are good. In addition to eliminating poor service, we must also maximize
positive quality (such as fun, luxury). This in turn creates value and competitive advantage.

Quality Function Deployment (QFD) is a comprehensive quality system aimed specifically at satisfying the
customer. It concentrates on maximizing customer satisfaction (positive quality) - measured by metrics,
such as return business and compliments. QFD focuses on delivering value by seeking out both spoken
and unspoken needs, translating these into actionable services, and communicating this throughout the
organisation. Further, QFD allows customers to prioritise their requirements, tells us how we are doing
compared to our competitors, and then directs us to optimise those aspects of our service that will bring the
greatest competitive advantage. What business can afford to waste limited financial, time and human
resources on services customers don't want or where we are already the clear leader?

5 Types of Requirements

To satisfy customers, we must understand how meeting their requirements effects satisfaction. There are
three types of customer requirements to consider...

Innovative Features:

Attributes of the product

that create delight - but

cause no dissatisfaction Competitive Features:

when not provided. Attributes of the product
that cause increasing
satisfaction the more

Basic Features: they are provided.

Attributes of the product

that do not generate

positive satisfaction but

cause negative reaction

when not provided.

Exciting Quality

Performance Needs

Expected Quality
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6 Application area of QFD

Faced with the increased competition and the quickening pace of technological change and market needs
many of our companies have adopted formal management systems in order to plan and review the product
development activities. In general, these management systems outline the development process step by
step, including the points at which go-or-no-go decisions are made and the requirements for intermediate
results. These procedures, however, do not describe how to organise the conception and planning phase.
Yet, this phase is very important because in it, by intention or default, we link new product characteristics to
target groups and their requirements. Of all the steps in the development process, none deserves more
and receives less attention than the definition of the right product. Typically, it is in this phase that the QFD
process starts by supporting the design team in formulating and communicating assumptions explicitly.
Furthermore, the QFD-methodology can be applied at each downstream stage where you need to make a
precise translation. For instance, to translate product specifications into component characteristics,
component characteristics into process characteristics or process characteristics into production
requirements.

7 Preparing for QFD

QFD is designed to be a multidisciplinary team activity. The following conditions, steps, and suggestions
will increase the success of your QFD project.

7.1 Management assignment

Before any initiatives are taken it should be clear who requested the study, what the topic and the
objectives of the study are, and how much funding will be available.

7.2 Organising for QFD

e Appoint a project leader.

The team leader serves as a mediator between management and the team members. The team leader is
preferably a product manager and/or senior product engineer. The team leader’s main responsibility is to
keep the team going within the scope and time frames that have been set.

e Appoint a QFD facilitator.

The QFD facilitator could be anyone who is familiar with QFD methodology. He should know the main
steps of the process and be skilled in the application of QFD tools. It is the responsibility of the QFD
facilitator to ensure that the exercise is completed in the most efficient manner.

The QFD facilitator:

- Explains the QFD method, so all QFD team members know what is expected,;

- Ensures that a consensus is reached in good time;

- Ensures co-operation inside and outside of the sessions.

In general, the role of the facilitator is to improve communication, teamwork, and documentation. The

facilitator needs to maintain a close relationship with the team leader. Facilitation of QFD in a pilot
application could be provided by an external consultant.
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e Appoint the QFD team.

Together with the project leader, management should decide who should be on the team to build the initial
House of Quality. The team will generally consist of representatives from product management,
consumer/customer research, product development and manufacturing. The teams should preferably
consist of approximately five to seven people. Depending on the object and scope of the study, the

composition of the team may diverge from this general set-up. With the downward transfer of the objects of
study, the team members will change.

7.3 QFD Project start-up

1. Prepare for the initial QFD team meeting
Prior to the initial QFD team meeting the project leader and facilitator should meet in order to:
- define the scope of the project;

- outline the QFD process, set a clear path for the QFD team, including time frames for the intermediate
results that have been cleared with management;

- establish the format of the team meetings and determine the length of the sessions;

- prepare the initial letter explaining what is to be accomplished and what is needed for the project to
succeed.

2. The initial QFD team meeting

The initial QFD team meeting is to accomplish two things:

- first to learn the scope of the project;

- and second, to learn the main structure of the QFD process.

First of all, the scope of the project must be clearly defined, understood and agreed upon by all team
members. This helps to avoid the question “Why are we here?”, which will inevitably arise whenever the
scope is poorly understood. Understanding the scope as well as management expectations helps the team
members establish priorities. Before embarking on the QFD study, the team members should reach
agreement on such issues as:

Key questions:

- which products are we going to improve?

- Do we focus on a specific characteristic of the product?

- For what market or segment [target group(s)] are we aiming and who, in fact, do we consider as our
customers?

- What are the planning and time frames of the project?
- How does the QFD study fit into product planning?
- Which competing products will be used as a reference for product evaluation?

During the initial team meeting, the facilitator needs to ensure that everyone understands the structure of
the QFD process. Thus, the team will get an idea of the amount of effort and information that will be
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necessary to complete the task. The results of this meeting should be communicated to and agreed upon
by management.

7.4 Planning the QFD-project

An introductory QFD-project is but a first step in the continuous process of improving product or service
development productivity. After a number of projects, QFD should be completely incorporated into the
standard product development activities. In order to turn the pilot project into a success, the project leader,
the QFD facilitator, and the manager should reach an agreement on:

e The duration of the project;

e The time frames for the various intermediate results;

e Resource inputs (time investments by team members and costs of additional investigations);

e The reporting structure

A QFD project will require several meetings, which are used to co-ordinate activities and update matrices
and charts. As part of the project, team members will also spend time working on individual assignments.
Reporting should focus on what information has been used, what information is needed, and difficulties in
getting that information. The reporting structure will depend on the frequency of the team meetings and the
group dynamics. Experience shows that if the team leader reports to the manager on a monthly basis,
there will be enough time to measure progress. Finally, the manager needs to show continuing support for
the team after the project has started.

The manager should inform all other managers of the QFD project, its scope, its objectives, and the names
of the team members. This helps to eliminate problems when team members are asked to do more than
they can. Remember that a QFD experiment is not a part of just another product development project, but it
is an attempt to improve the way in which you develop products.

7.5 Establish aroutine of briefings and debriefings for team meetings
After each session, the QFD-facilitator and the team leader should review the outcome of the meeting,

prepare the strategy for the next meeting, and recommend methods for gathering additional information
based on the data received. There are some key points the team members should remember:

e The process may seem easy, but it requires effort;
e Many entries may seem obvious, but they do so only after they have been written down;

e The charts may appear to be the objective, but they are only the means in order to achieve the
objective, which is: to have the customer’s voice reflected in design decisions.
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8 Building the House of Quality
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Product renewal involves the implementation of a change of product and process characteristics on the
basis of customer requirements. Therefore, these customer requirements need to be translated
downstream into design requirements and furthermore into components, process and manufacturing
requirements.

QFD provides the general means to make these downstream translations. We have found that the QFD
process is most beneficial in the first phase (translating customer requirements into design requirements).
Therefore, in this manual we will describe the steps that constitute the QFD process in this initial phase. In
terms of method, the application of QFD for the other translations is almost identical.

We have already presented the required preconditions for a successful QFD application: the scope of the
study should be clear. Translation of customer requirements into design requirements is not a one-to-one
translation, however. One customer requirement can be related to more than one design requirement, and
a design requirement can influence several customer requirements. QFD therefore uses a matrix. This
matrix of QFD is called the “House of Quality”.
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Step 1: List the Customer Requirements...

Focus on the customer

First of all, the QFD team asks itself: Who is the customer? If we do not know the customer, we do not
know his wishes and requirements. This question often gives rise to heated discussions, due to the fact
that there are various perspectives from which this question can be answered. It is of vital importance to
the QFD process that a consensus is reached within the QFD team about the kind of customer to focus on.
If we cannot agree on the target customer, this discussion will be repeated regularly, thus causing team
member demotivation and reduced team productivity. We need to have a clear customer profile. A good
description includes the end-users, but could also include a profile of the persons who buy the product and
perhaps the dealer who influences the potential buyer in his/her purchase decision. Even a Consumers’
Association could have a place in this description, because they provide potential buyers with overviews of
the results of product evaluations.

Know expressed, implicit, and attraction requirements

Satisfied Affinity Relationships Tree
..h D
EXCITEMENT
HEEDS
Dédn't do Bt mt all HELTRAL Ol It vary weil
] B
¥ C
PERFORMANCE z
HEEDS D 3
" 15}
F
NEEDS @ TIME

Suppose that we know our customer and ask him about his requirements for the product. The wishes and
requirements he will then give us, we call expressed requirements. The more of these requirements he will
find fulfilled in our new product, the more he will feel inclined to buy it. Apart from these expressed
requirements, we must also consider the customer’s implicit requirements. These are the requirements
which are not expressed by the customer, but which he assumes to be present. Implicit requirements refer
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to the dissatisfiers in products (i.e. safety and reliability). We must generate these requirements ourselves.
Finally, the attraction requirements are neither expressed nor expected by the customer, but when he
notices them, he will be surprised and excited. Attraction requirements refer to the satisfiers in a product.
These requirements are of the utmost importance in attracting the attention of customers and getting the
product sold.

Collect customer information

If we choose to improve a current product, then we already know a lot about the customers. If we take a
completely new product, this will be more difficult. It is quite possible that we know the customer for a new
product fairly well, but the product is too new to ask him about his requirements. In this case a good
customer profile can help to estimate what is important, less important or not important to him. To collect
information about the requirements of the customers you could use current data collection methods. Here
are some suggestions:

1. First you could ask the customer. In this case we have to know the customer, and if there are different
kinds of customers, we have to know the target groups. Problems: customers must be willing to answer
your questions; you will only get the expressed requirements.

2. You could also observe the behaviour of customers while they are using or buying the product; for
instance, at exhibitions, in department stores (you could play the role of a part-time dealer) or in real-
usage situations: how they try to use the product, which functions they compare, which questions they
ask. Problems: it is time-consuming.

3. Enlist the help of an internal or external customer research agency.

4. Generate the list of requirements yourself. Time does not always allow you to do extensive customer
research. In this case, we can only use information and knowledge about the customer that is directly
available. We have to exploit our empathic skills to imagine what the customers needs are.

Draw up the list of customer requirements

Customer requirements are characteristics that customers explicitly or implicitly attribute to the new
product. These requirements should be expressed in “customer language”. In the case of a consumer
product, this means that we avoid using technical terms. In an industrial customer-supplier relationship,
however, customers are in fact often able to express their needs in terms of technical product
characteristics. In general, we can say that customer requirements should be expressed in a language that
is meaningful to the customer. The list of customer requirements is called the “WHATS” list, and it reflects
what is important for the customers on whom we focus.

The meaning of the customer requirements needs to be worked out in order to gain a collective
understanding. Customer requirements can be separated into two or three levels. More detail is not
necessary, because it would make the list too complex to use easily. For this step, QFD uses a tree
diagram. In this way, we describe the requirements in more detail in order to be able to make better
judgements when comparing current product performances. To check whether the list is complete and
carries enough detail you should ask yourself:

e Do all members of the QFD team understand the meaning of each item?

o Is the list sufficient to make a competitors’ analysis?

e |sthe list sufficient to make judgements about the importance of each item to the customer?
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Step 2: Rate / Rank each attribute

Experience shows that a practical working strategy is to generate the list within the QFD team and have it
checked by the customer later on.

After we have drawn up our list of customer requirements, it is of course interesting to know the relative
importance of the various requirements. At first sight, all requirements are very important, but if the
customer is forced to give a ranking, some requirements will turn out to be more important than others.
QFD assigns scores to these customer ratings corresponding to their importance, for instance: very
important (=5), important (=4), less important, but nice to have (=3), not so important (=2), unimportant
(=1). Each of the customer requirements is weighted and ranked in this way. Together with their rankings,
the customer requirements provide important input data for product specification. In some cases, you will
have identified distinct types of customers that will have different requirements, or rate requirements
differently. In these cases, you should try to discover homogeneous market segments or target groups: the
customers within each target group should have more or less the same needs and requirements. Apart
from the so-called end-users, other important customers, such as distributors etc., can be charted in this
analysis. Each of these groups could have its own specific requirements. Of course, it is a strategic
decision whether to provide each end-user market segment with a specific product.

Step 3: Benchmark the performance of the current product

Customers choose between products of different brands. Therefore, it is important to know the strong and
weak points of our product in relation to the products of our most important competitors. A product
improvement project should start by making this comparison from a customer point of view. For this
comparison, we select the competing products that we want to challenge with our new product (same
market segment). In fact, this evaluation will provide useful input data for the definition of the new product.
Competitive benchmarking is a built-in step within the QFD process.

Made within the project team, this comparison will be a matter of collective judgement. Practical experience
shows that a consensus of opinion on the best and the worst is fairly easy to attain, due to the use of
“customer language” for the customer requirements. Problems could arise when judging items like “Has an
attractive appearance” and “Must radiate quality”, because there you may have to deal with the individual
tastes of the team members. Keep in mind that you should be looking through the customers’ eyes. If time
allows, you could also have this analysis performed by a customer research agency. This should be
planned in advance, because otherwise the group process could suffer from an unacceptable delay.
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Step 4: Identify and rank improvement objectives

Having reached this step, you have gathered a lot of information. We will use this information to establish
the improvement objectives for the new product. The data that result from competitive benchmarking
provide an insight into the advantages and disadvantages of the current product as seen through the
customer’s eyes. Furthermore, the importance ratings weight each item on the customer requirements list.
To identify the objectives for improvement you could apply the following rules of thumb:

e With respect to the “high importance” items you should be the best; if this performance level has
already been attained, those items could be emphasised as “unique selling points”;

e With the “medium importance” items you should match the competitor's performance;

e The “low importance” items, with respect to which the current product performs best, provide
opportunities for cost reduction.
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Step 5: Generate the list of design parameters

Now that the improvement objectives and the customer requirement rankings have been established, they
will be translated into technical terms. This translation lies at the heart of the QFD methodology and will be
explained in the following paragraphs.

The design requirements result from the translation of customer requirements into technical specifications.
At the end of the QFD analysis, each design requirement will be represented by the target value of a
design criterion, or parameter. For this, however, first, we need to generate the list of design parameters.
Together, the design requirements reflect the technical characteristics of the new product. The list of design
parameters itself should meet five methodological requirement:

1.

2.

Validity — the design parameters reflect a valid measurement of customer requirements;
Completeness — together, the parameters fully represent all customer requirements;

Operationality — the design parameters refer to concrete observable characteristics (with or without a
measuring instrument). The method of measurement must be determined.

Non-redundancy — technical characteristics of the products are represented only once in this list of
design parameters.

Accessibility — the list of design parameters is useful within the given time and cost frames of the
project. It will always be possible to improve the list (scientifically), but you should ask yourself whether
additional information gathering would pay off in the project.

In QFD, the list of design parameters is called the “"HOWS” list. Examples of design parameters are:
dimensions, weight, frequency response, number of handles, maximum output power, position of mains
switch. There are two ways to generate this list of technical specification parameters:

Use the technical specification data of the current product;

Identify representations that express customer requirements as measurable values.

Copyright IPM 2003 15



Step 6: The QFD interaction matrix

Customer requirements are expressed in customer language. In order to make them suitable for product
design and product development, it is necessary to translate these requirements into technical
requirements. The problem is that it is not a one-to-one translation. A customer requirement can relate to
several design parameters, and a design parameter can relate to more customer requirements than one.
QFD therefore uses the format of a matrix, in which all interactions between customer requirements and
design parameters can be identified.

The interactions between customer requirements and design parameters vary in intensity. Therefore, QFD
uses several degrees of interaction, each of which is represented by an interaction score. For instance:
high interaction (=9), medium interaction (=3), low interaction (=1) and no interaction (= blank). To improve
the clarity of the matrix, it is helpful to use symbols that represent the degree of interaction.

Once all relationships have been identified and characterised, this matrix becomes an instrument for
translating the project objectives from step 4 into a priority-list of the design parameters. It provides an
answer to the question: “What are the design parameters on which we should focus the product
development effort?” Simple calculation methods could be applied to reveal the priorities (see figure 5.8).
For instance:

1. To determine the cell scores, multiply the interaction scores (of each cell) by the weight that was
assigned to the respective customer requirements;

2. Add up the cell scores for each design parameter (weighted sum or column scores);
3. Determine the ranking of design parameters.

Now we know the priority of each design parameter.
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Step 7: Benchmark the technical performance of the current product

It is quite common to perform competitors’ analysis on technical aspects. It is of course easier to compare
figures and data than impressions and opinions. Most of the values of the design parameters can be
expressed in measurable data:

e Dimensionshxwxd : 120 mm x 450 mm x 325 mm
¢ Number of handles T2

e Power consumption : 45 watt

e Band width : 0.1-50kHz

The values of other design parameters (i.e. quality requirements) must be determined by conducting
(standardised) tests:

e Drop test : UAN-D1534

e Insulation . IEC65
Some of the design parameters will be on a nominal scale; then we use words to indicate the category:

e Front material . PVC

e Finishing : High gloss
A comparison of the technical performance of our product with the performances of the products of our
main competitors reveals our technical position (i.e. in terms of design parameters) with respect to the
competition. Furthermore, this kind of technical benchmarking provides a check for the consistency of the

interaction matrix (step 6) and the competitive benchmarking data (step 3). For instance, a high score for
customer requirement X should be reflected in a high score for the design parameters that have a high
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interaction with customer requirement X. In this way, technical benchmarking helps you calibrate your
House of Quality.

Step 8: Determine the technical target for the new product

At this stage we have, in fact, all the materials needed to determine the target specification (parameter
values) for a new design:

o We know the customer requirements and the importance of the requirements;

e We know the strong and weak points of our products compared with those of our most important
competitors;

e We know the interactions of the customer requirements and the design parameters;

e Through these interactions we know which design parameter values we must improve in order to
overcome the weak points in our products with respect to important customer requirements;

e We know the technical characteristics of our current and competing products in terms of design
parameters;

e We know the interdependencies of the design parameters.

So now we are able to determine technical target values for the new product. Together, these target
values will make up the design specification for the new product.

Now that the target specifications for the new product have been established, they can be deployed, from
the selection and architecture of functions to the characteristics of components and processes. The design
targets that are not feasible yet can be used as input for advanced development projects for future
generations of the product. In this way, QFD also helps to direct advanced development or even research
from a customer perspective.
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Step 9: Identify supporting and conflicting design parameters

In the attic of the House of Quality you can explore the interdependence of the design parameters.

While improving the values of the design parameters, you will find that some design parameters are
“conflicting”. Designing products means dealing in trade-offs. For example, the audio output power of a
portable radio must be as high as possible. However, the power consumption must be as low as possible.
Increasing the output power will most likely increase the power consumption. In such a case, we must find
the right valance between these parameter settings. To determine this balance, the customer requirement
priority rankings should be taken into account.
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Step 10: Beyond the house of quality
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For the current product development project, QFD supports the co-ordination of development assignments
for specialised development groups. As such, QFD serves as an organiser of product innovation projects.
The most valuable assets of QFD application lie in the:

e Coherence and consistency of development assignments, facilitating concurrent engineering and
development;
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e Concreteness of development assignments that are meaningful to each development group, because
they will be stated in their own language;

e Fine-tuning of improvement efforts. The project will only claim development resources that will have a
direct impact on customer satisfaction.

Furthermore, in applying QFD you could use several “houses” to include the voice of the customer into
downstream development processes. Design attributes are engineering measures of product performance.
For example, a computer customer might state that he (she) needs something, which makes it “easy to
read what I'm working on”. One solution is to provide computer customers with monitors for viewing their
work. Design attributes for the monitor might include the measured values for the illumination of
alphanumeric characters, for character resolution, for legibility judged at a distance of 50 centimetres (on
an optometric scale) etc.

The second house of QFD links these design attributes to the kind of action the company can take. For
example, a product-development team might change the product features of the monitor. The product-
development team could modify the design attribute of legibility at 50 centimetres (as measured on an
optometric scale) by changing the number of pixels, the size of the screen, the intensity of the pixels or the
refreshment rate. Changing or replacing monitor screen material also affects the design attributes. A more
radical step might be to eliminate the monitor altogether and provide a system which projects the work onto
a wall or onto very small stereoscopic screens which the user wears as goggles. The third house of QFD
could link action to implementation decisions in areas like manufacturing process operations. For example,
the third house might be used to identify the manufacturing procedures that produce the material selected
for the monitor's screen. The final house of QFD in this example links implementation (manufacturing
process operations) to production planning.

Finally, substantial benefits from QFD come from re-using matrices. The results of a QFD study will be very

useful in the definition and development of the next generation of the product and will have a significant
spin-off for related products.
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