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Abstract

Qudity Function Deployment (QFD), as came in definition ,is a
systematic thinking process for product planning that enables businesses to
consider the characteristics of product to ensure that products satisfy customer
requirements for it is a customer —driven quality management and product
development system for achieving higher customer satisfaction . (QFD) has
become a widdy used tool in the product development process. It helps design
teams gather the wants and needs of the customer and organize and utilize this
data so that a product which satisfies the customer will be developed. It addresses
dimensions including customer desire, quality characteristics, functions, parts, and
failure modes. One of the reasons for the success and acceptance of QFD isthat it
is a very versatile tool. The traditional matrices and process can be modified in
many different ways to fit the needs of the product team. Like any innovation,
however, QFD in practice has been implemented with varying degrees of success.
QFD is a system engineering process, which can be applied to large systems. It
can be extended to a project functions, project phases, project resource utilization,
and other areas such education. QFD utilizes the house of quality (HOQ) as a
method of understanding customer requirements, establishing the priorities of
design requirements, and product segmentation and positioning.
The research presents how to build the house of quality through area case study.
The aim of this research is emphasis that such techniques should be strongly
considered for inclusion in any Total Quality Management effort and specially can
be applied to practically any manufacturing or service industry. So we applied the
new techniques even in representing the House of Quality matrix by using Auto
Cad program. that we consider an eectrical motor (1/4 HP) in our case study
because of its wide use, especidly a summer season in the air coolers, by
consulting the specialists from engineers and technicians especialy in our field
“Mechanical Engineering’ as well as consumers by the huge field study in
industry as well as markets with focusing on some main customer requirements,
then comparing our results with other foreign products.
In short the organizations should recognize such tools and techniques in the
context of total Quality Management in order to increase the knowledge and
persona efficiency. as we concluded in our case study by taking many different
variables.

Keywords: quality Function Deployment (QFD), house of quality (HOQ), case
study, customer requirements
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Introduction frequently examined as individua
Every successful company has data, without comparison to other
always used data and information to data that may support or contradict it.
help in its planning processes. In By contrast, Quality Function
planning a new product, engineers Deployment (QFD) uses a matrix
have adways examined the format to capture a number of issues
manufacturing and  performance that are vital to the planning process.
history of the current product. They [10].
look a field test data, comparing Increased global competition,
their product to that of ther rapid technological change, and
competitor’s product. market  fragmentation have al
They examine any  customer reduced product life cycles.
satisfaction information that might Consequently, corporations must
happen to be available. undersand customer requirements
Unfortunately, much of this and effective product positioning
information is often incomplete. It is strategi es to remain competitive.
5328
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Over the past few years, two
issues have become mantras for
corporations throughout the world:
“mass customization “and “meeting
or exceeding the customer's needs.
Companies have rushed to offer a
range of productsthat covered almost
every configuration their target
market might want. However, as the
number of products being offered by
companies grew larger, it became
evident that the cost estimates used to
determine the profitability of these
new product offerings did not fully
account for all the costs associated
with providing this variety. Increased
inventories above what was expected,
additional setups, and the complexity
of managing the increased variety
were not aways included in the
origind cogt estimates, and the
expected profits did not follow
because of these factors. These
additional cost drivers were not
included because of the difficulty in
estimating their effects.[6]

(QFD) is a method that uses
matrices to show the reationship
between two or more sets of
concepts. QFD directly facilitates a
customer-focused  product  and
process design by making explicit the

relationship between design
characteristics and customer
requirements. [2]

QFD trandates customer
requirements into technica

specifications appropriate for each
stage of product development and
production.[5]

According to Hauser and
Clausing, it is “a kind of conceptua
map that provides the means for
interfunctiona planning and
communication’[10]

(QFD) is a methodology for
building the voice of the customer
into product and service designs. It is
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ateam tool, which captures customer
requirements and trandates those
needs into characteristics about a
product or service. [2]

The origins of QFD come from
Japan. In 1966, the Japanese began to
formalize the teachings of Y oji Akao
on QFD.[2,13]

QFD was born as a method or
concept for new product
development under the umbrella of
Total Quality Control, to flourish
business, designing products and
services that excite the customer and
creating new markets is a critica
strategy.

Growth can be achieved in many
different ways to create customer
delight.[10].

Japanese industries broke from
their post-World War 11 mode of

product devel opment through
imitation and copying and moved to
product development based on

originality. QFD was born in this
environment as a method or concept
for new product development under
the umbrella of Tota Quality
Control. The subtitle “An Approach
to Total Quality Control” added to
Quality Function Deployment. [4]
Since the late 1980’s, QFD has
become widespread throughout many
industries, including automotive,
electronics, and defense.[ 3]
QFD was developed in the
manufacturing industry and its
purpose is primarily to find out
customer requirements systematically
and structuraly and to trandae them

into specific design and
manufacturing regquirements.
Surveys, content anaysis,

interviews with customers and visits
to the gemba are generally used in
order to complete the process of
gathering the Voice of the Customer
(VoC). [17]
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(QFD) is a well-known tool for
identifying customer needs and
trandlating customer requirements
into atechnical response.

The trandation of customer needs
into manufacturing
Requirements are supported by

sequence of four ,Houses of
Quality*:
1- Customer requirements are

tranglated into product specifications
2-  Product gpecifications are
tranglated into component
characteristics
3- Component characteristics are
translated into production process
characteristics
4- Process characteristics are
tranglated into manufacturing
specifications [8]
A “full” QFD consists of four phases:
Phase 1, Product Planning:
Building the House of Quality. Led
by the marketing
department, Phase 1, or product
planning, is also called The House of
Quality.
Many organizations only get through
this phase of a QFD process. Phase 1
documents customer requirements,
warranty data, competitive
opportunities, product measurements,
competing product measures, and the
technical ability of the organization
to meet each customer requirement.
Getting good data from the

customer in Phase 1 is critical to the
success of the entire QFD process.
Phase 2, Product Design: This
phase 2 is led by the engineering
department.
Product design requires creativity
and innovative team ideas. Product
concepts are
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created during this phase and part
specifications are documented. Parts
that are

determined to be most important to
meeting customer needs are then
deployed

into process planning, or Phase 3.

Phase 3, Process Planning:
Process planning comes next and is
led by
manufacturing engineering. During
process planning, manufacturing
processes
are flowcharted and process
parameters (or target vaues) are
documented.

Phase 4, Process Control: And
finaly, in production planning,
performance
indicators are created to monitor the
production process, maintenance
schedules,
and skills training for operators.
Also, in this phase decisions are
made as to
which process poses the most risk
and controls are put in place to

prevent

failures. The quality assurance
department in  concert  with
manufacturing leads

Phase 4.[12]

The 3 man goads in

implementing QFD are:
1. Prioritize spoken and unspoken
customer wants and needs.
2. Trandate these needs
technical characteristics
specifications.
3. Build and deliver a quality product
or service by focusing everybody
toward customer satisfaction.[12].
The House of Quality

The House of Quality Matrix is
the most recognized and widely used
form of this method. It trandates
customer requirements, based on
marketing research and

into
and
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benchmarking  data, into an
appropriate number of engineering
targets to be met by a new product
design. Basicdly, it is the nerve
center and the engine that drives the
entire QFD process.

A smplified matrix for
interaction between potentia
customer needs and engineering
design elements has been termed the
house of quaity (HOQ). QFD
utilizes the HOQ as a construct for
understanding customer requirements
and prioritizing design requirements.
The HOQ aimsto design a product or
modify a product design so as to
meet or exceed customer
expectations.[5]

This matrix is especialy powerful
because of the amount of information
that can be documented and
anayzed. It requiresthat the team ask
specific questions about customer
needs, competitors, and how ther
organization will meet the chalenges
of providing products that delight the
customer. [2]

(QFD) is awidely used Industria

Engineering technique for
systematically focusing on
customers requirements. Usualy,

cross-functional teams within the
business use it to identify and resolve
issues  involved in product
devel opment, process control,
services, etc. Here, we introduce its
first step, which is called the "House
of Quality". It organizes important
activities and information (Figure 1).
The six components are:

1. Customer Requirements. A
structured  list of  customer
requirements for a product,

usually described in their words
(also caled Voice of Customer).
Fig. (1-a)
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2. Planning Matrix: A matrix
guantifying  the  customers
requirement priorities and their
perceptions of the performance
of exiging products. These
priorities can be adjusted based
on the issuesthat the design team
identifies. Fig. (1-b)

3. Technical Requirements. A set of
engineering characteristics to
meet the customer needs. It
describes the product in the terms
of the company (thus caled the

Voice of the Company). Fig. (1-c)

4. Interrelationships matrix: A matrix
that relates customer requirements
and technical requirements to
identify issues, and group these
issues into different sectors
according to their importance and
priorities. Fig. (1-d)

5. Roof: A display of where the
technical requirements that
characterize the product support or
impede one another, Considers
impact of technica requirements on
each other, and make Feature to
feature comparison.Fig. (1-€)

6. Targetss A summary of the
conclusions drawn from the data
contained in the entire matrix and
the team's discussions. Fig. (1-f)

In our data mining context, we are

primarily interested in the first four

components of the House of Quality:

1. Customer Requirements:

Application requirements
expressed as the classes that are
important to the user (or
customer).

2. Planning Matrix: A matrix
quantifying the users
requirement priorities.

3. Technica Requirements:

Attributes and values (other than
the class atribute and its class
values) that can be used to ded
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with the problems of certain

classes.

4. Interrelationships matrix:
Linkages between classes and
attributes to identify issues and
opportunities  for problem
solving. This will be discussed in
greater detail below within the
case study. [1, 10]

The parts of The House of Quality is

expressed more extremely in Fig.(2)

,with noticing that the design

priorities is the percentage of tota

that showing the importance of
requirements.

We can observe the effect of
customer’s requirement to develop
the product as shown in Fig.(3)
through the following stages:-

1. Customer requirements are
trand ated into product
specifications.

2. Product specifications  are
trand ated into  component

characteristics.

3. Component characteristics are
trandated into production
process. characteristics

4. Process characteristics are
trandated into manufacturing
specifications.

Case Study

The initial stepsin forming the

House of Quality include

determining, clarifying, and

specifying the customer$ needs.
These steps lay the foundation for a
clearly defined venture and will
ensure a project or process is well
thought out prior to any further
development. In our case study we
consider an electrical motor (1/4HP) ,
because of its wide use, especidly a
summer season in the air coolers |,
while the company produce other
motor types(1/2HP,1HP).

As mechanical engineers we
focused basicaly on some features
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such as (wire type, Horse power,
Manufacturing of stator ,the ball
bearing and screws features
,Manufacturing of
COVErS,...... cost,etc.) because of their
importance in our field.

Past research and practica
implementations by business have
generdly used focus group opinion,
expert opinion, and Analytic
hierarchical process (AHP).

1) Focus group opinion: A
group of managers meet and
collectively develop a
competitive  evauation. The
focus group summarizes the
customer surveys (including
users, consignees, and
engineers), which are conducted
either by questionaire or
interview. A scale of 1 to 9 is
generdly employed, with 1
representing low importance and
9 symbolizing high importance.
The QFD team aso employs the
“degree of importanc& values
obtained by evaluating customer
demands, where 5 means “very
important”, 4 indi cates
“important”,3 is “less
important”,while 2 means“not so
important”, and 1 denotes “not
important”.

Expert opinion: Various experts
are asked to survey product
technology, market environment,
and marketing strategy to rank
their relative importance. The
Delphi method determines their
relative ranking by circulating a
series of questionnaires among
individuas with relevant
knowledge or abilities.

AHP: AHP is a widespread
decison model for handling
multi-criteria problems. AHP is
an effective and efficient method
for ranking importance since it

2)

3
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combines the advantages of the
subjective judgment and
personal preference methods, as
well as the risk attribute
weighting method. AHP is an
excellent technique for modeling
complex decisions, since it
effectively prioritizes alternative
variables in many studies. A
pair-wise comparison of al
criteria with respect to customer
satisfaction is conducted to
obtain the AHP rating for each
criterion, using a nine-point
scale that compares participants
judgments or preferences. AHP
ranks the various alternatives
under consideration. With this
method, consistency refers to
transitivity and magnitude. If the
consistency ratio is higher than
0.1, then it may indicate that the
model is unspecified, a key
variable has been omitted, a
clerica error has occurred, or the
judge was not conscientious in
making the paired
comparisons.[5]

Clarifying Customer
Requirements (voice of
costumer)

Customers buy benefits and
producers offer features. This seems
like a reaively simple notion;
however, unless customers and
producers are perfectly in tune with
one another, it may be very difficult
to anticipate these features, or each
underlying  benefit from each
producer. It is of utter(absolute)
importance to translate the wishes of
each and every customer into some
tangible values that can be turned
into engineering specifications.[9]

Specifying the Customer Needs
After determining what items are
most important to the customer,
organizations must trandae them
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into  particulate  specifications.
Nothing can be produced, serviced or
mai ntained without detail ed
specifications

This QFD process is identifying
what the customer wants and what
must be achieved to satisfy these
wants. In addition, regulatory
standards and requirements dictated
by management must be identified.
Once al requirements are identified
it is important to answer what must
be done to the product design to
fulfill the necessary requirements.
In our case study the customer
requirements were put according to
the usage of the device in the best
way.
These parameters can be derived
from severa locations. Organizations
can use known data from market
research, or conduct new studies to
gather necessary information. In any
event, the needs, which were clarified
and then explicitly stated, should be
saisfied to the best of that
organization’s ability. as shown in
fig.(4).
2- Customer Importance
Ratings

The next step in the QFD process
is forming a planning matrix. The
main purpose of the planning matrix
is to compare how well the team met
the customer requirements compared
to its competitors. The planning
matrix ~ shows the  weighted
importance of each requirement that
the team and its competitors are
attempting to fulfill. Customer
ratings, typically ranging from 1 to 5,
are given to each company under
each requirement. Asin Fig.(5)
5= very important
4= important
3= lessimportant
2= not so important
1= not important
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3- costumer Evaluation to
product
This step am is to compare the
product with other companies

products to see how much this
product is useful , in our case study
we put degrees from 1-5 to evaluate
each requirement as shown:
5= excellent
4= very good
3= good
2= not so good
1= poor

And thisis shown in the matrix

as — for our product,

. s competitor’s product.
this can be noticed in Fig.(6).

4- Project Objectives
This dep shows  wha
requirements should be developed
according to customer needs and the
other companies products , as shown
in the table below
The attributes got these values
because they ae lesser the
competitors product values so we
had to improve them to these val ues,
while the other attributes ( fits over
different sizes, finishing) stayed as
they were because they didnt need
improvement. These target values are
shownin Fig. (7).
According to get the Improvement
Rate we can use the following
equation:
Improvement Rate = Target value/
Evaluation score ...... D
By applying the above eguation using
Fig.(7) we get the resultsin table (2)
After getting these results the
QFD team can make the right
decisions to improve and devel op the
attributes.
Then we have to find the (weight)
or the importance of each attribute or
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costumer requirement by using the
following equation:
Weight = Improvement rate * the
relevant importance wei ght factor

...... )

by applying this equation we
could find the weight for each
attribute as following:
Easy tofix:2* 3=6
Low noise and vibration:1.7* 5=8.5
Etc. as shownin Fig. (8).
The sum of the weightsis 51.7, sowe
can find the percentage of weight for
each attribute, taking the example
bel ow:
(Weight %) for (Easy to fix) attribute
=6*100/51.7=12%...............€tC.

5 Technical parameters (voice of
engineer)

In this step the QFD team of
the company should put the main
technical requirements for this
product that would be interrelated
with the customer requirementsin the
matrix. These requirement are
displayed in Fig.(9).bel ow.

3- Direction of Improvement
As the team defines the technical
descriptors, a determination must be
made as to the direction of movement
for each descriptor to state if it hasto
be improved in which way as shown
in Fig.(10) by arrows.
6- Interrelation matrix

The man function of the
interrel ationship matrix is to establish
a connection between the customers
product requirements and the
performance measures designed to
improve the product. With this
customer overview, the company can
begin to formulate a strategy to
improve their product. In doing this,
the strengths and weaknesses of the
company are weighted against the
customer priorities to determine what
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aspects need to be changed to surpass
the competition, what aspects need to
change to equal the competition, and
what aspects will be left unchanged.
The optimal combination is desired.
Knowing what improvements
need to be made allows the list of
performance measures to be
generated and displayed across the
top of the interrelationship matrix.
By definition, a performance measure
is a technical measure evaluating the
product’s  performance of a
demanded quality. In other words,
the company must take the voice of
the customer and trandlate it into
engineering terms. The matrix will
have At least one performance
measure for each demanded quality.
After setting up the basic
matrix, it is necessary to assign
relationships between the customer
requirements and the performance
measures.
These relationships are portrayed by
symbols indicating a strong
relationship, a medium relationship,
or a weak relationship. The symbols
in turn are assigned respective
indexes such as 9-3-1, 4-2-1, or5-3-1.
When no relationship is evident
between a pair a zero value is dways
assigned.
‘- Strong Relationship=9

. - Medium Relationship = 3
A\ Wesk Relationship = 1

While the empty cell means there
is no relationship between the
customer need and the product
technical requirement.

For example there
relationship between the
maintainable feature and the
manufacturing of covers, while the

is drong
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relationship between the noise and
the wiretypeisweak.

After putting these relationships
we can show the importance of the
project by points using the following
equation with regard of results that
we got before from Fig.(8):

Cell score = Relationship’s strength *
weight (%) ... 3

By applying the above equation
on our case study we obtain the
points of the matrixX's cells.

Easy to fix to the
manufacturing of stator: 1*12 = 12
Low noise and vibration
to the horse power 3*16= 48 Etc. as
shownin Fig.(11).

After filling the cells we naotice
that the sum of points of each
requirement could be count easily , as
we notice that the points of the horse
power(48+12+36+12+12=120),while
the sum of al points equals 3382,
according to these points we can
expect the  most important
requirements that satisfy the
customer , so we can get the
percentage of each technica
requirement (21% for manufacturing
of covers ,19% for the ball bearing
and screws features) which put them
asthe most important requirementsto
deal with in designing this product
because they got the highest priority
percentage.as we can seein Fig.(12)

7- Interaction between product
specification
Performance measures in

existing designs often conflict with
each other. The technical correation
matrix, which is more often referred
to as the Roof, is used to aid in
developing relationships between
customer requirements and product
requirements and identifies where
these units must work together
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otherwise they will be in a design
conflict. The following symbols are
used to represent what type of impact
each requirement has on the other.
These symbols are then entered into
the cells where a correlation has been
identified. The objective is to
highlight any requirements that might
be in conflict with each other. as in
Fig.(13).

Any cell identified with a high
correlation is a strong signal to the
team, and especially to the engineers,
that significant communication and
coordination are a must if any
changes are going to be made.

Many technical requirements are
related to each other so working to
improve one may help a related
requirement and a positive or

beneficial effect can result. On the
other hand, working to improve one
requirement may negatively affect a
related requirement as mentioned
above. One of the principa benefits
of the Roof is that it flags these
negative relationships so they can be
resolved. If these issues arerit settled

satisfactorily, some aspects of the
final product will dissaisfy the
customer.

The technical properties matrix
uses specific items to record the
priorities assigned to technicd
requirements. It aso provides a
technical performance achieved by
competitive products and the degree
of difficulty in developing each
requirement. The fina output of the
matrix is a set of target values for
each technical requirement to be met
by the new design. In some cases,
organizations are not able to create
the most optimum design because of
constrai nts related to cost,
technology, or other related items.
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Technical analysis (Setting Design
Targets& Benchmarks)

The customer requirements are
distributed across the relationships to
the quality characteristics. This gives
an organization prioritized quality
characteristics. High priority quality
characteristics usually indicate that
working on this technica issue will
deliver great value to the customer. A
high quality characteristic weight
indicates strong relationships with
high priority demanded quality items.

An organization’s current
products can be benchmarked
technically with competitors

products on the high priority quality
characteristics. In many cases,
organizations should not be surprised
to learn that competitors are better at
a given task or characteristic. QFD
assists organizations to identify
technical areas and to deveop areas
where they can achieve the most cost
effective  customer  satisfaction.
Organizations can then examine the
Customer Context for usage concerns
that must be accounted for, and set
design target specifications for our
quality  characteristics. At a
minimum,  current  performance
standards should be maintained.

So we need to put the units, cost , or
the type of each requirement so that
we can compare it with the
competitor’s product. with regard our
local product wiretypeis (A) and the
competitorsis (B)...etc. Asshown
in table (3).

So the final form of the house of
quality for this case study can be seen
inFig.(14).

Conclusions

In few words QFD is: The voice
of the customer trandated into the
voice of the engineer.

Sometimes importance levels and
requirements may mislead the
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designers if they only listed in a
table. Thus, the requirements should
be considered as concepts and the
relationships between the concepts
should be examined visudly.
Concept mapping provides the todl
needed in this situation. Concept
mapping can reveal the requirements
which are hidden behind the words.
Asin our case study the engineer or
the team of work may pay more
attention to some variables more than
others such as wire type, or diameter
of the wire but the house of quality
showed that the more important
variables are manufacturing of
covers(21%) and the bal bearing
features(19%) because they got the
highest points and percentage of total
as we showed before after taking the
customer needs with regard to these
technical  requirements by the
interrelationship between these two
variables. Then comes  the
importance of cost which took
(17%)and this requirement has an
important  position  within  the
practical thinking in the designing
process. and so on till we reach the
horse power requirement which took
(4%) as importance ,while it took a
great atention for the engineers and
technicians ,but it did not get this
great effect to the customer
requirements .

While comparing the locad
product with the competitors (Syrian
and Persian) we noticed that there are
some features needed to be improved
such as( easy to fix, low noise and
vibration)requirements, some of them
are better such as (maintainable , low
cost )and the other requirements are
most similar in general such as
electrical safety, but we proposed
that some requirements should be
improved to higher values such as
(easy to fix, maintainable,....... etc.).

5337

Because of thisfocus, the process
leads to improved customer
underganding and the ultimate
outcome = a satisfied customer.
Recommendations

As what had been taken in this
case study, it can be recommended
the following:

* We propose to the company to
regard our study and the conclusions
we got to improve the product in
efficiency, maintenance, safety and
cost to satisfy the customers
demands.

* It is strongly needed for using the
house of quality in the institutes
specially the ones that are deding
with the customers directly.

* Take other variables and more
technical requirements for the same
product or any others.

* The House of Quality functions as
a living document and a source of
ready reference for related products
and future upgrades. While it is a
great communication tool at each
step in the process, the matrices are
the means and not the end. Its
purpose is to serve as a vehicle for
didogue to strengthen verticd and
horizontal communi cations.

Through  customer needs and
competitive anaysis, the House of
Quality helps to identify the critical
technical components that require
change. Issues are addressed that
may never have surfaced before.
These critical issues are then driven
through the other matrices to identify
the critical parts, manufacturing
operations, and quality control
measures needed to produce a
product that fulfills both customer
needs and producer needs within a
shorter development cycletime.

* The house of quality can be applied
to different multiple issues other than
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industry such as education, banks,
and transportation.

* The house of quality must be
redesigned after every while to gain
the developments in technology and
to pay more attention to the customer
needs.

*The house of quaity can be
automized using Exel program to get
the results of all calculation within
the marices easily and more
accurate.
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Table (1) Target Values

Target value

Product attribute

4

Easy to fix

L ow noise and vibration

maintainable

Low electrical consuming

Electrical safety

efficiency

W bW~ |01

L ow cost

Table(2) Calculatin

Improvement Rate

I mprovement Rate Customer requirements
42=2 Easy tofix
53=1.7 L ow noise and vibration
22=1 fitsover different szes
4/3=13 maintainable
32=15 L ow electrical consuming
53=1.7 Electrical safety
33=1 finishing
4/3=1.3 efficiency
32=15 L ow cost
Table (3) Technical analyss
Units type | HP | type | type | type | type | mm | $
Our product Al L | x| K | A | x |03 30
Competitor A's product B | & | x | L B | x |03 40
Competitor B's product B |3 |y | k| B | ¥ | 02|58
Target Value B |4 |x |L | B | x |03]25
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4. Inter-
relationships

Figure (1)
Fig. (1-a) Fig. (1-b)

Fig. (1-d) Fig. (1-¢)
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Technical characteristics (How} technical characterics
\f 3 N\

Customer requirements

{(Whar) \ : Prioritize customer
requirements

{Competive assessment)

1 4 E/

Rclatinns]ﬁp hetween . o
requirements and __E_ ~@f— Design Priorities
characteristics

| 7 | ~—— Target value

Figure(2)
Technical characteristics

Customer
requirements

ponent

Manuﬁcm.ring

aracteristics

Com
ch

Figure (3)
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Ez=y 1 fix i | [ Exsy wo fix [ % [
Law noise and vibraton | [ Law noise and wibration [ 5 [
Fis over dfammnt sizes Eks ovar differan] sies 2
Plaintamabie | [ Felaintanatibe [ [ [ [ [ | [ [ 4
Loy edecincal consiming Low slacirical conswming
Elacirical sataty Elacinical salety
Finishing Finishing
| Efficiency L Bt |
Lo cost
Figure (4) Figure (5)
Product Evaluaton Product Evaluation
k|
s
1 |2 |3 | 4|8 1 (2 (34|68
|-|
.
| .
"
"
|
|
3
Lk
L3
-
LI
I our product | | B our product
Il compelitors product Bl compslitors produc
Figure (6) Figure (7)
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