3-3 QUALITY FUNCTION DEPLOYMENT

Quality function deployment (QFD) is a planning tool that focuses on designing quality
into a product or service by incorporating customer needs. Itis a systems approach involving
cross-funcfional teams Twhose members are not necessarily from product design) that 1ooks

atthe complete cycle of product development. This quality cycle starts with creating a design
that meets customer needs and continues on through conducting detailed product analygof
paﬂs’z{nd—éompohénts to achieve the desired product, identifying the processes necessary to
make the product, developing product requirements, prototype testing, final product or
service testing,znd finishing with after-sales troubleshooting.

QFD is customer driven and translates customers’ needs into appropriate technical
- requirements in products and services. It is_ proactive in nature. Also identified by other
. names—house of quality, matrix product planning, customer-driven engineering, | and
. decision matrix—it has several advantages. It evaluates competitors from two perspectl.ves,
. the customer’s perspective and a technical perspective. The customer’s view of.competltors
| provides the company with valuable information on the market pf)tent}al of its producltls.
- The technical perspective, which is a form of benc.hmarkmg, prov1des' 1nf0rm§t19n on fE :
'~ relative performance of the company withrespectto industry leaders. This analysis 1d§32 gr
- the degree of improvements needed in products and processes and serves as a gul
- )
| esgllilc;:rzgzzzga?é product development cycle time in each functional area, from roduct

L . sign along
inception and definition to pfoduction and sales. By considering product and desig °
be ‘ R
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104 QUALITY MANAGEMENT: PRACTICES, TOOLS, AND STANDARDS

with manufacturing feasibility and resource restrictions, QFD cuts down on time that would
otherwise be spent on product redesign. Midstream design changes are minimized, d?}?ﬁ
with concefnis on process capability and post-introduction problems of the Pfof]“Ct'Th u‘;
results in significant benefits for products with long lead times, such as autc_)mobnles. mﬁo-l;
QFD has been vital for the Ford Motor Company and General Motors in their implemen :
of total quality management. lish
Companies use QFD to create training programs, select new employ;ejé :::j:b ed
supplier development criteria, and improve service. Cross-functional teams d":)wn e;,xisting !
QFD to show the linkages between departments and thereby have broke'n e aucohne .
barriers of communication. Although the advantages oi are obv1(1>:rs,e mountiaf
requires a significant commitment of time and human resources because a g
information is necessary for its startup.

QFD Process

Figure 3-5 shows a QFD matrix, also referred to as the house qf quality. T};fg?tje;t;:e
statement delineates the scope of the QFD project, thereby ‘focus.,lng t%“_’ telamfet fe;xtu a
space shuttle project, for example, the objective could be to identify critical satety res.

Only one task is specified in the objective. Multiple objectives are splitinto separate QFDs in
order to keep a well-defined focus.

¥/ Correlation matrix
of “Hows”

e o P T L T
u

LGN,

‘Technical descriptors of “Hows”

Sty

R R T A s

Target goals of “Hows”

ISR

e LB S i et
LS iU el P g

PR T
g

Customer

Vel e BT S

Importance ratings of “Whats™ 3

requirements or - S
“Whats” ' =
i{ S
! =
| Relationship matrix between the 28
3 “Hows™ and the “Whats” g £
g0
S
3
&)
Technical competitive assessment
of “Hows”
FIGURE 3-




QUALITY FUNCTION DEPLOYMENT 105

TABLE3-1 Importance Rating of Credit-Card Customer Requirements

Customer Requirement (“Whats”)

|Low interest rate

irror-free transactions

No annual fee

Futended warranty at no additional cost
Customer service 24 hours a day
Customers” advocate in billing disputes

Importance Rating

ARhAW—WUN

Ihe nest step is to determine customer needs and wants. These are listed as the “whats”
and re present the individual characteristics of the product or service. For example; n credit-
c:nrd_};crvicc.&:, the “whz{ls” could be attributes such as a low interest rate, error-free
(ransactions, no annual fee, extended warranty at no additional cost, customer service 24
hours @ day, and a cqstomcrs’ advocate in billing disputes. The list of “whats” is kept
manageable by grouping similar items. On determination of the “whats” list, a customer
jmportance rating that prioritizes the “whats” is assigned to each item. Typically, a scale of 1
(05 1 iiSLWlfﬁ I being the least important. Multiple passes through the list may be
pecessdry to arrive at ratings that are acceptable to the team. The ratings serve as weighting
{actors and are used as multipliers for determining the technical assessment of the “hows.”
The W@ﬂltribules with high ratings because they maximize customer satisfaction.

et'ssuppose that we have rated attributes for credit-card services as shown in Table 3-1. Our
ratings thus imply that our customers consider error-free transactions to be the most
important attribute, and the least important to be charging no annual fee.

The customer plays an important role in determining the relative position of an
organization with respect to that of its competitors for each requirement or “what.” Such
a comparison is_entered in the section on “customer assessment of competitors.” Thus,
customér perception of the product or service is verified, which will help identify strengths
and weaknesses of the company. Different focus groups or surveys should be used to attain
statistical objectivity. Onc outcome of the analysis might be new customer requirements,
which would then be added to the list of “whats,” or the importance ratings might change.
Results from this analysis will indicate what dimensions of the product or service the
company should focus on, The same rating scale that is used to denote the importance ratings
of the customer requirements is used in this analysis.

Consider, forexample, the customer assessment of competitors shown in Table 3-2, where
Atepresents our organization. The ratings are average scores obtained from various samples
of consumers, The three competitors (companies B, C, and D) are our company’s competi-
tion, 50 the maximum rating scores in each “what” will serve as benchmarks and thus the
deceptable standard towards which we will strive. For instance, company C has a rating of 4
Inthie Category “customer service 24 hours aday™ compared to our 2 rating; we are not doing
s well in this “what.” We have identified a gap in a customer requirement that we consider
"Mportant. To close this gap we could study company C’s practices and determine whether
e can adopt some of them. We conduct similar analyses with the other “whats,” gradually
anlcmcnting improved services. Our goal is to meet or beat the circled values in Table 3-2,
Which represent best performances in each customer requirement. That_is, our goal is to
hc_c‘f“[‘}."II—U_ITcmrhnmrk._

Coming up with a list of technical descriptors—the “hows"—that will enable our
Company 1, accomplish the customer requirements is the next step in the QFD process.

' ouvaltiiicu vviu i
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TABLE 3-2 Customer Assessment of Competitors

Competitive Assessment of Compameg .

9" B
Customer Requirements (“Whats”)

)

Low interest rate

A
3 é) 3 2
Error-free transactions é @ 5 j
No annual fee > | 3
Extended warranty at no additional cost 2 , ® 0
Customer service 24 hours a day 2 5 3 ]
Customers’ advocate in billing disputes ? \2
-

Multidisciplinary teams whose members ori ginate in various departments will bl'il'lnstorm lo
arrive at this list. Departments such as producﬂesi gn and df?velopment, markctmg,. sales,
accounting, finance, process d?mgn,‘manufacturmg, purchasing, and (_:us'_tm.ncr service are
likely to be represented on the team. The key is to have a breadth. of dlSClpl_mes in ordc,:r lo
“captuFEH feasible "hows:*To improve our company’s ratings in the credlt-carld sc.rv!ccs
example, the team might come up with these “hows”: software to detect errors in billing,
employee training on data input and customer services, negotiations and agreements with
major manufacturers and merchandise retailers to provide extended warranty, expanded
scheduling (including flextime) of employee operational hours, effective recruiting, training

in legal matters to assist Customers in billing disputes, and obtaining financial management
services.

Target goals are next set for selected technical descriptors or
used to indicate target goals: T (maximize or increage the attaj
decrease the attained value), and () (achieve 3 desired target v
our team might define target goals for the credit-card services
listed along with their target goals. As an example, for how 2, creating a software to detect
billing errors, the desired target value is zero; that is, no billing errorg, For how 1, it is
desirable to maximize or increase the effect of employee training to redyce i, puterrors and

“hows.” Three symbols are

ned value), | (minimize or
alue). Table 3-3 shows how
Cxample. Seven “hows” are

TABLE 3-3 Target Goals of Technical Descriptors

“Hows” 1 2 W——
Target goals 6] @ D i O I i 1
Legend ' p \_
Number Technical descriptors or “hows"

1 gc Software to detect billing errors

2 Employee training on data input and customer services

3 Negotiations with manufacturers and retailers (vendors)

4 Expanded scheduling (including flextime) of employees

5 Effective recruiting '

6 Legal training

7 Financial Mmanagement services —
Symbol o Target goal . |

T Maximize or incregge attained value

| Minimize or decrease attained value ' . ‘
1 a tg > b4 . ) - '
O Achieve a target vyjye 7 uaillliicu vvidnt \Jarr
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interact effectively with customers. Also, for how 4, the target value is to achieve customer
service 24 hours aday. If measurable goals cannot be established for atechnical deseriptor, it
should be eliminated from the list and the inclusion of other “hows™ considered,

The correlation matrix of the relationship between the technical descriptors is the “roof™
of the house of quality. In the correlation matrix shown in Figure 3-6, four levels of rela-
tionship are depicted: strong positive, positive, negative, and strong negative, 'Ijl.\csc indicglc
the degree to which the “hows” supportorcomplementeach nll‘\cr orare in‘com lict, Ncgm‘ ive
relationships may require a trade-off in the objective vulu.cs of the “hows™ when a l‘c.:c‘hmcnl
competitive assessment i conducted. In Figure 3-6, which cm'rcl.ul‘cs the *hows™ for our
credit-card services example, how 1, creating a software to detect h\lhng errors, has astrong
positive relationship (+--) with how 2, employee training on data input and customer
services. The user friendliness of the software will have an impnu“t on the type :mfl u‘mon‘nl of
training needed. A strong positive relationship indicates l}w possnbnhly n'l S}"l\Cl‘ngllc effects.
Note that how 2 also has a strong positive relationship with ho\\{ 51 this nuhcm.cs um \ ?,;mﬂ
recruiting program in which desirable skills are mlcorpof':\%cd into l!\c selection procedure
will form the backbone of a successful and effective lr:m}mg 111'0g|m‘1\.“ ‘ .

Following this, a technical competitive :\s:s:csmncnt.ol' the lu‘\ws 1\ Lm-‘ih}('kf] :1 (lnl\:z
the same lines as the customer agsessment of competitors we discussed p‘m'mua 3 20
qomers to obtain data_on the relative

s of
difference is that instead of using cus  of
h b ¢ n : o " s P Y N ) 1¢
the company’s “whats” with respect 1o those of the competitors, the technical s \ff of
[¢ h D

S A s 1.0 av
company provmllon the “Tows. Amti'ng S?E}l&"nl 1 lf).ﬁ:‘uT usz.dml:\::} (LL.I‘“:::-“)I
be used. Table-3=F Shows how our company’s wc}nnuﬂ bm“\ e .‘\l\‘L:L competitors,
c‘”“Pctilivcn.css for the “hows” in the credit-card scl""cc_S c".mm.l )I%Pl:.lu}c“m détcct billing
companies B, C, and D, are reconsidered. For how | (creating a sottwi

ouvarnicu wiul Can
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TABLE 34 Technical Competitive Assessment of “Hows™

—/

Technical Descriptors (“Hows™) -

Company 1 2 3 B 5 _6,.———""_2 s
E— =

A 4 3 2 3 4 @ 1
B ® 3 1 ® ‘ ; 2
2

C 3 O 2 2 ©) 2 4

D 2 2 ® l > -

S IERE——

errors). our company is doing relatively well, with a rating of 4. but Comf’a";ICBh ; :’m’]]:,
rating of 3. is doing better: company B is therefore the benchmark 323""[— V"ev'ill 1o k’ t"‘
measure our performance. Similarly. company C is the benchmark forhOV-"2~ L m;nts B o
improve the quality and effectiveness of our training program. The other absiisb";d;lm‘: :a
that we have room to improve in hows 3,4, and 5, but in hows 6 and 7 we ﬂf"f_ cuE arxs.
The circled values in Table 3¢ represent the benchmarks for each how. edbor
The analysis shown in Table 3+ can also assist in setting objective vaIues. e Oy the
“how muches.” for the seven technical descriptors. The achievements of ll}e hi ghe'il""ﬂ""f
companies are set as the “how muches,” which_represent 1!13 mmlmlfm d»“?glt’db,t
achicverment Tevel Tor each “how.~ For example, for how 4, since COMPATy B has t}_g
highest rating, its achievement level will be the level that our compf’iny (company A) vi;
strive to match or exceed. Thus. if company B provides customer Service 16 houfﬁﬁ"n 1
becomes our objective value. If we cannot achieve these leve]s_of “hf)w muches.” we shoul;
not consider entering this market because our product or service will not be as good s 1,
competition’s.

In conducting the technical competitive assessment of the “hows.” the probability ¢
achieving the ol;jecti\'e value (the “how muches”) is incorporated in the analysis. Using
rating scale of I to 3, 5 representing a high probability of success, the absolute scores zs
multiplied by the probability scores to obtain weighted scores. These weighted scores o
represent the relative position within the industry and the company’s chances of becomiz;
the leader in that category.

The final step of the QFD process involves the relationship matrix located in the centerf
the house of quality (see Figure 3-5). It provides a mechanism for analyzing how ex?
technical descriptor will help in achieving each “what.” The relationship between a “hos”
and a “what” is represented by the following scale: 0 = no re]ationship;_‘p%m;
3 = medium relationship; 5 = high relationshipTable 3-5 shows the relationship matrix fr
the credit-card services example. Consider, for instance, how 2 (employee training on

input and customer services). Our technical staff believes that this “how” is related strong
to providing error-free transactions, so a score of 5 is assigned. Furthermore, this “how” bt
moderate relationship with providing customer service 24 hours a day and serving
customers’ advocate in billing disputes, so a score of 3 is assigned for these relationsts*
Similar interpretations are drawn from the other entries in the table. “Hows” that have alez
number of zeros do not support meeting the customer requirements and should be drofF” |

from the list.

The cell values, shown in parentheses in Table 3-5, are obtained by multiplyinE
rated score by the importance rating of the corresponding customer requiremff
The absolute score for each “How™ is calculated by adding the values in parenthess "

1 1 1 4 2 J?’;
relative score is merely a ranking of the absolute scores, with 1 representing the © SN
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AR A et tlonshiy Matvix of Absolute and Relative Scores

U ‘o ] 1 ] - ‘ X
Cantomer Requirementy Tmportnes ....h,.‘j._h'_"*'f" !"vh(-llp!mb (“"Hows™)

(W hite®) it | ) 3 A y p -
Low {nteresl ruie g D) 0@ Sa0 0@ 0@ 00 510)
vor-Free trwikactions ) S5 525 00) 3015 525 0@0) 0(0)
oV o L0 0 a® 00 0@ 00 50)
lixtended wartnty y 0O) 1) 535 00 0@ 30) 309)
Cuslomar Nerviag 1 LE)  332) 0)  520) 50) 3(12) 0(0)
24 hour nodny
Crntomers’ ndvoente i L) 332 5020 0©) 3312) 520 1@
i billing dinputens
Abvolute feore 1 ) AR 15 57 Al 58
Relntive fcore 6 2 1 5 | 4 »
Teehnienl compelitive 5 5 4 4 5 n 5
nEseniment
Welghted nbrolute ieore 165 26() 192 140 285 164 140
Finnl relative seore 4 2 3 6.5 | 5 6.5

important, 1t is observed that how 5 (effective recruiting) is most important because its
absolute weore of 57 in highest, ' N

The analysis can be extended by considering the tcchm_cul Fompchlwc u'sscssmcn.t of the
“hows.” Uning the rating scores of the benchmark companies lnr’cuch tcchfuca‘l descriptor—
(it is, the objective values (the “how muches”) from the circled values 1 T“‘?‘f? 34-‘-‘;1;
team cun determine the importance of the “"hows. he wmglytcd ubsolutc‘ swrc‘s deb.f-t-_
are found by multiplying the corresponding absolute scurt':..% .h)'/ l!\c‘ l(..(.t:l‘llb}\ tﬁ(c)Tothlhlr\c’:Z
wsensment rating, The final scores demonstrate that l'hc lb‘dll\{h .r.\tm;,‘; o the & (E)ri oo
"hows” are the same as before, However, the rankings of lhf: rcluutngl‘n;‘; lcc‘ t\l(,d fcls40 End X
hitve changed, Hows 4 and 7 are tied for last place, czlclj ‘\m'th.:u.l ld '}?:lft%:frf n(\) it
relative score of 6.5 ¢ach, Management miy consider the ease or difficulty plemen*i

s 4 ol v , - opint : \ " . o
these “hows” in order to break the tie o nf taamwark in this process. Ar
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