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Value-Addition Pattern of Consumer Products over Life Stages and
Design Assessment Method with Quality Function Deployment *

Kikuo FUJITA*2 and Takeshi NISHIKAWA

*3 Osaka University, Dept. of Computer-Controlled Mechanical Systems,
2-1 Yamadaoka, Suita, Osaka 565-0871, Japan

Every kind of consumer products is deployed from market-in stage through growing-up stage to
maturated stage by gradually shifting its appealing features from fundamental functions to supplemental
value-addition over its life stages. This paper proposes a design assessment method for the product
definition of anew product, whichisan essential key toward market success of consumer products under the
today’s rapid and competitive product cycle, based on existing products along with such life stages. Since
a series of products over life stages share the underlying design concepts, the contents of their quality-
function-deployment tables must be partially shared with each other, while the definition of customer
attributesis shifted due to their growth and maturation in market. Based on this observation, an assessment
method is organized based on quality function deployment and cost-worth graph to facilitate establishment
of product definition. Its validity and promise is ascertained through analyzing design changes across three
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vacuum cleanersin different life stages.

Key Words: Product Design, Design Engineering, Life Stage, Product Definition, Quality Function
Deployment, Value Engineering, Cost Estimation

1 0 O

0000000000 0000000000000
0000000D00000000000000000
0000000D00000000000000000
00000000000 0000000000000
00000000000000000000000
000000000D000000000000000
noooWoooo ()0DDDO0DO0DODOOOOOO0
ooopooooo@ooooOoooOOOOOOOO
00000000 19900000000000000
000000000000000000000000
noooooooooooooooo®oooooo
oo“oooo00D00000000OO000oOn
000000000000000000000000
000000000000 000000000000
nooooooooooooo®ooooooooo
000000000000 000000000000
000000000000000000000000
000000000000000000000000

* 0000 20000 50 250

1 0D,000000000000 (O 565-0871000000 2-1).
2 00000000000, O000,0000000).

Email: f uj i t a@rech. eng. osaka-u. ac.jp

goobobooooobboboooooooobooboo
gbboooooobbbobooooobbobobooo
goobobbbooooooobobobobooboboboo
gooboboboooobobboboooooboobobobooo
goobobboooooobbbooooooboooo
goobbooooooooooooooboogo
gooboooobooooooboobobbooogo
ooobooooooobboboooooooooboboo
goobobbboooooobooooobbobooooo
goobobboooooobbbooobobobobooo
obobooooobobooboobobon

2 0D0000ODoDOooOooOoooooOoo

21 00O0DOOOOOO OOOOOOOOO
0oooo @)ooMoooooooDooOOOOOoO
oooooo®oooooooooOOOOOOOOO
000 300000000000000000000

e 000 ---000000000000000O0

000000000000000000000
e 000 ---000000000000D000O0
0000000000000000000000

% gp®ppoopooDo000DO000D0000DODO00O0
goo0ooOoO0ooooooooOoO0oOoOoooooo



cooooooo0ooooooooooOoooooooon 1203

gbobooooboboobooob

e OO ---0O0D0000O0DLDOOODLDOOOOO
goobobooooboooobbooobbooon
gboboboooboboboooobo

000000000000000000000000
0000000000000000000000000
00000000000 0000000000000
0000000000000000000000000
000000000000000000

22 000O0O0O0OO ODOOOOOOOOO
0000000000000 00000000000
0000000D00000000000000000
0000000D00000000000000000
0000000000000 0000000000
000000D000000000000000000
00000000000 0000000000000
0000000000000 00000000000
0000000000000 0000000000
00000000000 0000000000000
000000000000 000000000000
0000000000000 00000000000
00000000000

0000000000 0000000000000
00000000000 0000000000000
000000000000 000000000000
00000000000000000000000
000000000000000000000000
00000000000000000000000
00000000000000000000 (product
definitiono DoooooooooYooooooo
oooooooooooooooPoooooooo
00000000000000000000000
000000000000000000000000
00000000000000000000000

3 0000000000 0OoOoooooooo

31 000O000000000000000
00000000000000000000000
0000000000000 (Quaity Function De
ployment, QFD)®0 0 ODO0DOOO0OOOD OO QFD
00000020000000000000000
000000000000000000000000
000000000000000000000000
0000D0000000000000000000
000000000000000000000000
000000000000000000000000

Engineering Manufacturing
characteristics modules
8
3
= o8
® =B
=&
[e] (o))
7 58
© Raw scores[ T [ T M |
Relative weights (6 Relative weights[(10) t § Mk |
Phasell

Fig. 1 Quality Function Deployment (QFD)
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Fig. 2 Cost-worth graph
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Fig. 3 Vacuum cleaners over life stages
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Fig. 4 QFD result of avacuum cleaner in maturated stage
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Tablel Cost and worth of respective vacuum cleaners
Cleaner in 1970s Cleaner in 1998 Cleaner in 1999
Manufacturing modules Relative Raw Relative | Relative Raw Relative | Relative Raw Relative
9 worth [%] cost [¥] cost [%] | worth [%)] cost [¥] cost[%] | worth [%] cost [¥] cost [%]
Motor 21.9 511.8 20.4 18.9 454.8 24.2 11.3 357.1 16.2
Housing (Fundamental) 12.7 403.5 16.1 14.9 398.8 21.2 12.2 489.7 22.2
(Sub. for esthetics) 3.0 16.7 0.7 6.4 20.2 11 12.9 72.0 3.2
(Sub. for functions) — — — — — — 12.0 103.3 4.7
Mohility (Fundamental) 75 1325 5.3 54 1178 6.3 36 1511 6.9
(Subsidiary) 1.0 8.8 0.4 21 41 0.2 43 4.4 0.2
Dust filter (Fundamental) 15.0 2854 114 11.6 93.6 5.0 16.5 217.4 10.0
(Subsidiary) 7.2 2135 85 — — — — — —
Dust package — — — 6.4 13.7 0.7 32 13.7 0.6
Circuit board 25 340.2 136 5.4 2046 109 6.3 146.4 6.6
Cord and its holder 24.0 4752  19.0 17.7 365.7 195 10.1 3032 137
Status indicator 19 64.8 2.6 4.0 50.2 2.7 (integrated to circuit board)
Noise eraser 34 55.7 22 7.2 156.7 8.3 7.6 348.0 15.8
Sum total 100.0 2508.1 100.0 100.0 1880.0 100.0 100.0 2206.2 100.0
25 25
* ' E:/ Mogor
Housing Y% Housing (funda)"/'::.u""'
20 (funda) g 20 e
= Cordand gi—"Cordand."
- itsholder - L7077 itsholder
IS e g * / T | ¥ W
S 15 o t S 15 o
J | * g i (" g
S N Noise o -
.02) Circuit  grager .ag Noise
® 10 board+ s LI | Circuit £ .
2 Mobility \ [ Dust s & board /\ . 7.
(funda) |\ /*-filter — Dustfilters / Dust filter
x.. Y-(subsid) , (funda) B (funda) £
5 Status T % Hous ng (sub. for functions) 5 ['Mobility (f unda) * Housing (sub. for functions)
/v S Status indicator ek s
:ﬁ// Housing (sub. for esthetics) T B - HoudNg et
L Dust package | , o agm B (suf. or estl etlics)
0 Mobility 5 10 15 20 25 0 Mobility 5 E;iage 10 15 20 25
(supple.) Relative Worth [%] (subsid.) Relative Worth [%]

Cleaner in 1998 (Growing-up stage)

E Cleaner in 1970s (Market-in stage)
Cleaner in 1999 (Maturated stage)

Fig. 5 Cost-worth graph for comparison of respective
vacuum cleaners
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+ Reference product (Cleaner in Growing-up stage)
i Product definition for maturated stage
% Practical implementation of the product

Fig. 6 New design plan for maturated stage based on
growing-up stage product
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