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ABSTRACT

QFD was aimed at delivering products and services that efficiently satisfy customers. One should

3 ceee

listen to the “voice of the customer™ throughout the product or service development process.
Mizuno, Akao and other Japanese Quality management experts developed the tools and techniques
for QFD and organized them into a comprehensive system to assure quality and customer
satisfaction in new products and services. After world war II, statistical quality control had taken
roots in the Japanese manufacturing industry. Quality activities were being integrated with
techniques that were emphasizing the importance of making quality control a part of business
management. Thisbecame eventually known as TQC and TQM.
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INTRODUCTION
Quality has been defined by its originator Yogi Akao as “a method for developing adesign quality
aimed at satisfying the customer and then translating the customer’sdemands into design targets
and major quality assurance points to be used throughout the production phase”. QFD according to
the American Supplier Institute(ASI), is defined as “A system for translating customer or user
requirements into appropriate company requirements at everystage from research, through product
design and developments to manufacture, distribution, installation and marketing, sales and

ceee

service ™.
QFD is a way of making the voice of the customer heard throughout an organization. It is a way

systematic process of capturing customer requirements and translating them into requirement that must

be met throughout the supply chain —Hutton (2001). QFD is a quality improvement technique that
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deals with quality problems from the outset of the product design and development stage and
assures that customer’s requirements are accurately translated into appropriate technical
requirements and actions. QFD is sometimes referred to by other names, such as the voice of the
customer orthe house of the quality (HOQ). In a few words, the voice of the customer translated
into the voice of the engineer. QFD originated in japan in the late 1960s and is used extensively in
the far East to support product development in a range of industries including automotive,
consumer electronics, clothing, construction and shipbuilding. since the 1970s, it has became
increasingly adopted in the West and has been credited with supporting the revival of the US

automotive industry.

QFD PROCESS

Quality Function Deployment begins with product planning; continues with product design and process
design; and finishes with process control, quality control, testing, equipment maintenance, and
training. As a result, this process requires multiple functionaldisciplines to adequately address this
range of activities. QFD is synergistic with multi- function product development teams. It can
provide a structured process for these teams to begin communicating, making decisions and
planning the product. It is a useful methodology, along with product development teams, to support

a concurrent engineeringor integrated product development approach.

Quality Function Deployment, by its very structure and planning approach, requiresthat more time
be spent up-front in the development process making sure that the team determines, understands
and agrees with what needs to be done before plunging into designactivities. As a result, less time
will be spent downstream because of differences of opinionover design issues or redesign because
the product was not on target. It leads to consensus decision, greater commitment to the
development effort, better coordination, and reduced time over the course of the development effort.
QFD requires discipline. It is not necessarily easy to get start with. The following is a list of

recommendations to facilitate initially using QFD.

® (Obtain management commitment to use QFD.

e Establish clear objectives and scope of QFD use. Avoid first using it on a large,
complex project if possible. It will be used for the overall product or applied to a

subsystem, module, assembly or critical part.
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e Establish multi-functional team. Get an adequate time commitment from team

members.

® Obtain QFD training with practical hands-on exercise to learn the methodology and

use a facilitator to guide the initial efforts.

® Schedule regular meetings to maintain focus and avoid the crush of the development

schedule overshadowing effective planning and decision making.

® Avoid gathering perfect data. Many times significant customer insights and dataexist
within the organization, but they are in the form of hidden knowledge- not

communicated to people with the need for this information.

® On the other hand, it may be necessary to spend additional time gathering the voice of

the customer before beginning QFD. Avoid technical arrogance and the belief that
company personnel know more than the customer.

Quality Function Deployment is an extremely useful methodology to facilitate communication,

planning, and decision making within a product development team. It is not a paperwork exercise

or additional documentation that must be completed in order to proceed to the next development

milestone. It not only brings the new product closer to the intended target, but reduced

development cycle time and cost in the process.

THE HOUSE OF QUALITY

QFD is applied across all the sequential phases for developing a product / service like product/
service planning, design planning, process planning and production planning. Each phase is
represented in a QFD matrix, also called as the “House of Quality”.

1. The left side of the above matrix consists of the customer requirements or the voice of
the customers (the what’s). This is a structured list of requirements obtained through
customer feedback, market research and benchmarking studies.

2. The top of the matrix consists of the organization’s requirements or the voice ofthe
company,(the how’s) which is a structured set of relevant and measurable product
characteristics.

3. The right side of the matrix gives the planning considerations to give the outputs(the

whys). This illustrates customer perceptions observed in market surveys. Includes
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relative importance of customer requirements, company and competitor performance in
meeting these requirements.

4. The centre of the matrix describes the relation between customer requirements and
design requirements. This illustrates the QFD team’s perceptions of interrelationships

between technical and customer requirements. An appropriate

scale is applied, illustrated using symbols or figures. Filling the portion of the matrix
involves discussions and consensus building within the team and can be time
consuming. Concentrating on key relationships and minimising the requirements are
useful techniques to reduce the demands on resources.

5. The top most part or the triangular roof of the matrix represents the fourth phase(inter-
relationships between the technical descriptors).

6. This is used to identify where technical requirements support or impede eachother
in the product design.

7. The bottom of the matrix indicates the targets. It is used to record the priorities
assigned to technical requirements by the matrix, measures of technical performances
achieved by competitive products and the degree of difficultyinvolved in
developing each requirement. The final output of the matrix is a setof target values
for each technical requirement to be met by the new design. These are linked back to
the customer’s demands.

The “House of Quality” can be used as a stand-alone tool to generate answers to a
particular development problems. Alternatively it can be applied within a more complexsystem
in which a series of tools are applied for each stage of the product/servicedevelopment. The
outputs of the first give the product/service design specifications (the How’s). These in turn
form the inputs (or What’s) for the second stage of development.This sequences repeats at
every stage and the outputs of the fifth and final phase are theproduction requirements for the

product/service.

THE HOUSE OF QUALITY is build up from 6 interrelated matrices:

1. The customer attributes: Describing what the product must do, a structured list of needs

and wants, determined by market research. Represents the voice ofthe customer.

2. The engineering characteristics: Describing how the product mayachieve its required
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performance in general terms which are not solution specific. Represents the voice of the
Designer.

3. Relationships: Between the customer attributes and the engineering characteristics,
indicating where there are strong, moderate or weak relationships.

4. Technical matrix: Indicating the technical priorities based on the relationships between
customer requirements and engineering characteristics. Also providing quantitative design
targets for each of the engineering characteristics, based on the technical priorities and
competitive benchmarking.

S. Technical correlations: Recording how the engineering characteristics may be wither
mutually supporting or contradictory.

6. Planning matrix: Providing quantitative market data for each of the customer attributes.

Values can be based on user research, competitive analysis or team assessment.

IMPLEMENTATION OF QFD

QFD is a five-stage process that transforms customer requirements into a definite plan or schedule

to

produce a product/service.

® The first stage is to identify customer requirements. These include characteristics
directly attributable to the product/service. For instance, parameters like how a product
compares with competition.

® In the second stage, the requirements are transformed into technical specifications with
the help of technical experts.

® In the third stage, the technical specifications are further to arrive at the end product
specifications. Termed as ,,critical part characteristics™ these are both sufficient and
necessary to lead to a product/service that meets customer requirements.

e The fourth stage designs processes that convert the above specifications into product

and service.

® The fifth stage comprises all activities done to produce the required output.

Overcomes functional barriers

Throughout this multi-phase approach, all members of the QFD team (design, manufacturing,

marketing, Quality Control) are able to understand the manner in which their individual inputs
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contribute to meet and satisfy customer requirements. This helps toimprove and overcome inter-

departmental functional barriers resulting in better communication and faster processes.

Using QFD facilitates collection of all data required to generate good production definition, design,
processes, and production and delivery decisions early in a projects. The data and the inter-
relationships between requirements, specifications and other activities to evolve the final
product/service are presented in a highly visible form and this communicates the overall plan

effectively.

Major issues & solutions in QFD

Companies that have spent the effort to really understand and apply it have achievedexcellent results
with it. Many other companies have merely dabbled with it or perhaps concluded that it is a series
of complex matrices that take a lot of time with little to show for it. One of the common issues with
this latter group of companies is that they have notunderstood what QFD really is not what it can
do for them. If one explores the common issues companies face with new product development, one

can better understand how QFDcan fit into the development process to address these issues.

ISSUE 1: current and future customer needs are not adequatelyunderstood.

Innovation based companies may focus on pushing a technology into the marketplace without truly
understanding customer needs. Companies with existing products, assume they understand their
customer needs. Or needs may rapidly evolve, butthe company doesn’t recognize this situation.

Marketing may understand the needs, but this knowledge is not passed on to the development team.

QFD SOLUTION

Voice of the customer (VOC)-the effort to investigate and analyze customer needs is a prerequisite
for a QFD effort. With QFD, VOC data is reduced into a set of critical customer needs using
techniques such as affinity diagrams, function analysis, etc., defined and documented in customer
needs data dictionary, and prioritized. This VOC effort is alsothe opportunity to recognized unfulfilled
needs that can provide, at a minimum, competitive advantage, and potentially, a break-through
product or true value innovation. A basic principle of QFD and any other system is “garbage in,
garbage out”. If adequate effort isnot spent in understanding customer needs, the result of QFD, as

well as the entire development effort, will be a less than optimum product.
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ISSUE 2: The competitive situation is not understood noradequately considered: Marketing may
understand the competition, but this knowledge is not transferred to the team. No formal data
collection or analysis is performed. This can lead to non- competitive or me-to products or products
that rapidly lose their competitive advantage.

QFD SOLUTION

Once customer needs are defined, the second major step with QFD is to perform competitive
analysis. This includes not only analyzing current competitive strengths and weakness, but also
considering future directions of competitors. It also involves mapping competitor’s positions
against market and demographic characteristics and against key product characteristics to recognize
threats and opportunities. This analysis is a key part ofplanning the new product.

ISSUE 3: Inadequate attention is paid to developing a productstrategy and value proposition:
There may be an implicit strategy understood by management, Marketing, or someteam members, but
not all team members understand this strategy, leading to sub optimal decisions. In the absence of
competitive analysis and strategy, the team may want to exceed competitive product’s performance
parameters in all areas, leading to a more costly productor a risky development project. The product may

be aimed at the wrong market niche or miss the opportunity that exists.
QFD SOLUTION:

A third step in the QFD process is to develop the product strategy and value proposition. The
objective is to get the “most bang for the buck™ out of the development effort. This strategy needs
to be explicitly defined, understood and agreed to by all participants. The strategy should reflect
where the team will focus its development effort to achieve the customer value proposition (e.g.
improvement goals, etc.). Use of related tools such as conjoint analysis can also help to validate the

value of certain capabilities to the customer.

ISSUE 4: Product requirements and specifications are not carefully balanced against needs and
implications: Marketing wants it all when they create a marketing requirements document.Specification
target can be arbitrarily established to exceed the competition without regard to cost or the value
proposition. Inadequate consideration may be given to tradeoffs among product parameters leading to
additional cost and development effort. A requirement maybe established because the developer thinks
it would be a good idea.

QFD SOLUTION
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Requirements (technical characteristic) are only established in response to customerneeds (stated or
unstated but recognized). Technical benchmarking is performed to help understand the competitive
position and establish appropriate specifications (target values). Trade-offs and cost drivers are
analyzed in the interaction matrix. Risk and difficulty is considered in establishing specifications
(target values). In short, there is a rigorous consideration of a variety of factors in objectively

developing requirements and specifications.

ISSUE §: Insufficient attention is given to developingcollaboration and teamwork: Team members
are assigned and thrown together in an investigation or feasibility stage, but frequently little

explicit effort is given to develop collaboration and teamwork.

QFD SOLUTION

QFD is a planning and decision making methodology that is performed by theproduct team. It
forces early communication, planning and decision making among teammembers. It requires open
sharing of information, overcoming the hidden knowledge thatcan otherwise plague a team. It
bridges the gap between Marketing, Engineering, Manufacturing and Quality. Team member’s
knowledge is “levelled” through this process.The initial product planning with QFD leads to rapidly

developing collaboration, teamwork, and commitment to the product strategy and plan.

ISSUES 6: IN THE RUSH TO DEVELOP A NEW PRODUCT, INADEQUATE
ATTENTION IS GIVEN TO DEVELOPING AND EVALUATING CONCEPT
ALTERNATIVES: Traditional architectures, technologies, and concepts are assumed as the

basis forthe new product because time is short.

QFD SOLUTION

QFD is oriented toward defining requirements (technical characteristics in a global manner)
Independent of a particular technical solution so that multiple concept alternativescan be considered
and the best one selected. After the product planning matrix is completed, the QFD process includes a
concept development and evaluation step with an emphasis ondeveloping alternatives. The intent is
to identify a more optimal, and perhaps even a break through solution rather than continuing with
the traditional concept used for past products. QFD provides a concept selection Matrix using the
requirements as a basis for decision criteria. QFD places an emphasis on innovation and providing

innovative and exciting capabilities to customers.

OBSERVATION
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Further works of the thesis to be done are preparation of questionnaire and company identification.

After the identification of the company, questionnaire surveys are made for analyzing the quality.

Preparation of case study. Identifying the customer requirements and further conclusion and

recommendations are concluded.
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