ISSN 1229-1889(Print)
ISSN 2287-9005(0Online)

J Korean Soc Qual Manag Vol. 41, No. 4: 683-692, December 2013
htto://ax.doi.org/10. 7469/ IKSQM.2013.41.4.683

Kano 2HS 0[Zct XA[SA AE &[S0 CHet 174

Evaluating Customer Perceptions of Car Seats' Functions
Using the Kano Model

Hakgyun Kim * - HaeGeun Song ™ - Young T. Park ™

*Department of Management of Technology, Sungkyunkwan University
* Department of Industrial Engineering, Sungkyunkwan University

Abstract

Purpose: Car seats affect customer satisfaction greatly when the seats' design is changed because car holders
are in close contact with the seats. However, the improvement of the current seats' design involves risks
such as investment cost, and therefore it needs strategic operating measures from the perspective of
customers. Until now, operations of seats’ specification have been decided by technical-push rather than
market-pull, and carried out based on professionals’ experience without measuring customer satisfaction
correctly. The purpose of this study is to present a systematic approach to measure customers' perception
on the car seats using the Kano model and pairwise comparison technique.

Methods: The authors derive 17 major functions of a car seat by analyzing major components of car seats,
and conduct a survey of 141 adults who hold a car(s).

Results: The results show that consumers perceive the adjustable functions of front seats as must—be while
the same functions for rear seats are perceived as attractive. In particular, motor operated functions for
both front and rear seats increase customer satisfaction greatly if they are presented.

Conclusion: This study shows that how much customer (dis)satisfaction will increase if a function of car seats
(non)fulfilled, and therefore, the results of this study will provide practitioners and R&D personnel in new

automobile seats development projects with useful information.
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| Parts || Roles ‘
FRAME * Secure strength, Secure seating(Feeling of holding, spring, supporting, and irritation)
* Secure strength and durability while reliability testing
c * Secure seating
° ‘ PAD -Feeling of spring, seat face angle ‘
=
3 ‘ TRIM |' Marketability(The beauty of facade and the feeling of touch) ‘
BRKT. * Connection between the seat frame assembly and slider assembly
. * Secure strength and durability while reliability testing
FRAME * Strength of headrest, secure strength while momentum testing
* Secure seating{Feeling of spring and irritation), secure strength and endurance reliability
g
] * Secure seating
3 ‘ PAD - Feeling of holding, fit, and supporting ‘
‘ TRIM | * Marketability(The beauty of fagade and the feeling of touch) ‘
* Secure strength when rearimpact
FRAME * Control length and height
‘.@ ‘ PAD * Obtain the feeling of soft and supporting while using ‘
B
% ‘ TRIM | * Marketability(The beauty of facade and the feeling of touch) ‘
‘ BRKT | * The LOCK function while controlling the height of headrest, gap prevention while controlling ‘
) * Allophone prevention and secure comfortable angle
Figure 1. The role of each part of a car seat
Table 1. 17 selected quality attributes of car seats
Division Attributes
[
Seat Move a car seat forward or Seat $ ﬁ Move a car seat upwards or
length backward height = downwards
. . . \ Move the thigh support of a
Seat thigh Move the thigh support of a|Seat thigh Q]; g pp
length < car seat forward or backward| height e car  seat  upwards or
= Yoy downwards
Seat Head-rest ¥ |Move the head-rest forward|Head-rest I8 Move the head-rest upwards
position length or backward height or downwards
Control the angle of the| Front y 7 Control the length or back-
Back-rest . & '
seat-rest by moving forward|passenger I rest of a front passenger's
angle | o
or backward. seat I seat from driver's seat
Seat Adjust drivers' seat position
. ! . P .. Lumbar Control lumbar support to
position automatically by memorizing p R .
L. . support relieve back pain
memory each position of drivers
Seat Seat . Seat
. Make car seat cool using the . & A Increase the temperature of
temper— | ventilation . . heating <8
built-in ventilation system £ the seat
ature system system
. A massage function to reduce . . . .
Fatigue | Back-rest . s . Cushion . |Stretch either side of hips of
: driver's fatigue and K .
relief massage . stretching ~ drivers(or passengers)
back pain
[ Y )
Safety Cornering € Prevent upper body lean when|Neck injuy & Avoid neck injury in a rear
correction W cornering reduction 3 ﬁ end collision
Luggage ! 1 i _(73_: .
space Seat-back {_(2,:_: P‘r‘ o Fold a seat-back forward (once or twice) and extend the
pace folding B or —" luggage space
extension L)
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Table 3. Results of the Kano model

Quality attributes A 0 M I R Q |Total| CS | SI | DI |Results
Seat length adjustment 5(4%) |35(25%)| 98(70%) | 2(1%) |0(0%) | 0(0%) | 140 |45%|0.29|0.95| M
Seat height adjustment | 26(18%) | 33(23%) | 71(50%) | 10(7%) |0(0%)| 0(0%) | 140 |27%|0.42|0.74| M

Seat thigh length
adjustment

Seat thigh height
adjustment

83(59%) | 14(10%) | 13(9%) | 28(20%) | 2(1%) | 0(0%) | 140 | 39% |0.70]0.20| A

75(53%) | 13(9%) | 3(2%) | 45(32%) |3(2%) | 1(1%) | 140 | 21%|0.65]0.12| A

Head-rest length
adjustment
Head-rest height
adjustment

62(44%) | 26(18%) | 10(7%) | 42(30%) | 0(0%) | 0(0%) | 140 | 14% |0.63]0.26| A

28(20%) | 24(17%) | 57(41%) | 29(21%) | 0(0%) | 0(0%) | 140 | 20% | 0.38]0.59| M

Back-rest angle

=

5(4%) |31(22%)|102(72%)| 2(1%) |0(0%) | 0(0%) | 140 | 50% |0.26 | 0.95

adjustment

Frop| TRt passenger seat | 7o) | 649 | 21%) | 53(38%) | 329%)| 000%) | 140 | 16% [0.60| 0.06| A
adjustment

S€at [Seat position memory | 91(65%) | 12(9%) | 3(2%) | 33(23%) |000%) | 11%) | 140 |[42%|0.74]0.11] A
I;c%“:';f‘;;fpp"” 76(55%) | 22(16%) | 14(10%) | 25(18%) | 1(1%) | 0(0%) | 140 |37%[0.72|0.26| A
Seat ventilation system | 99(70%) |16(11%)| 7(5%) | 18(13%) | 0(0%) | 0(0%) | 140 |57% | 0.82|0.16 A
Seat heating system 59(42%) | 27(19%) | 38(27%) | 14(10%) | 2(1%) | 0(0%) | 140 |15%|0.62|0.47| A
Back-rest massage 97(69%) | 7(5%) | 0(0%) | 35(25%) | 1(1%) | 0(0%) | 140 |44% |0.75|0.05 A
Cushion stretching 94(67%) | 15(11%)| 2(1%) | 27(19%) | 2(1%) | 0(0%) | 140 [46%|0.79/0.12| A

Cornering correction 96(68%) | 8(6%) 2(1%) | 29(21%) |4(3%) | 1(1%) | 140 |47% | 0.77|0.07 A
Neck injury reduction 40(28%) | 38(27%) | 43(30%) | 19(13%) | 0(0%) | 0(0%) | 140 | 2% |0.56 | 0.58 | C(M/A)

Automatic adjustment of
driver's seat

101(72%)| 14(10%) | 5(4%) | 19(13%) | 1(1%) | 0(0%) | 140 |59% |0.83]0.14| A

Automatic adjustment of
passenger's seat

Seat length adjustment | 85(60%) | 18(13%) | 8(6%) | 27(19%) | 2(1%)| 0(0%) | 140 [41% |0.75]0.19

Seat thigh length
adjustment

95(67%) | 5(4%) | 4(3%) |33(23%) |2(1%) | 1(1%) | 140 |44% | 0.73]0.07

72(51%) | 5(4%) | 2(1%) |56(40%) |5(4%) | 0(0%) | 140 | 11% |0.57|0.05

Head-rest length
adjustment
Head-rest height
adjustment

82(58%) | 7(56%) | 6(4%) | 43(30%) |2(1%) | 00%) | 140 | 28% |0.64]0.09| A

47(33%) | 20(14%) | 37(26%) | 35(25%) | 1(1%) | 0(0%) | 140 | 7% |0.48]0.41| A

Rear | Back-rest angle

‘ 69(49%) | 25(18%) | 24(17%) | 20(14%) | 2(1%) | 0(0%) | 140 |31%|0.68]0.36| A

seat | adjustment
Lumbar support 82(58%) | 6(4%) | 2(1%) | 46(33%) |4(3%)| 0(0%) | 140 |25%|0.65|0.06| A

adjustment
Seat ventilation system | 91(65%) |17(12%)| 2(1%) | 28(20%) | 2(1%) | 0(0%) | 140 | 45% | 0.78|0.14 A
Seat heating system 73(52%) | 22(16%) | 21(15%) | 22(16%) | 2(1%) | 0(0%) | 140 |36% |0.69|0.31 A
?L‘szamc adjustment of | g 010y | 549) | 2019%) | 36(26%) | 75%)| 00%) | 140 | 38% | 0.71]0.05| A
Seat-back folding 63(45%) [44(31%) | 24017%) | 8(6%) |00%)| 1(1%) | 140 | 14% |0.77]0.49] A

*A: Attractive, O: One—dimensional, M: Must-be, CS: Category Strength, SI: Satisfaction Index, DI: Dissatisfaction Index
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Table 4. The results of the Kano model

Ttem Classification
0% < CS =< 20% 20% < CS < 40% 40% < CS
a?’iifr:eistt(;g‘;g)h t Back-rest angle adjustment
Must-be |2H1SHTe o Seat height adjustment (27%)(27%) |(50%),
Neck injury reduction .
Seat length adjustment (45%)
(2%)
Automatic adjustment of
Front Passengers' seat driver's seat (59%) and
seat . adJustment.(lF)%), Seat thigh height adjustment (39%). passenger's .seat (44%),
Attractiv | Seat heating system . , Seat ventilation system (57%),
Lumbar support adjustment (37%), . :
e (15%), Seat thigh length adiustment (21%) Cornering correction(47%),
Head-rest length & & ! | Cushion stretching (46%),
adjustment (14%) Back-rest message (44%),
Seat position memory (42%)
Seat-back folding Automatic adjustment of a seat
(14%), (38%),
Rear | Attractiv | Seat thigh length Seat heating system (36%), Seat ventilation system (45%),
seat e adjustment (11%), Back-rest angle adjustment (31%), | Seat length adjustment (41%)
Head-rest height Head-rest length adjustment (28%),
adjustment (7%) Lumbar support adjustment (25%)

¢t - F1F4 9] Kano £57F A3} vl

G 5o ZatA e A o] H-F o] 2H(45%) 9 S A oA wiH A (41%) A o] EA e
S ol A6 AF Aol 24 7150] o4 wAHHA @e o] Wl AT AP 7)ol HA
F7H 7 vl 22 a4 BHEEE0.75)E FEd Aom 7|dE o] g AR A (ewe] 4 A 7
SIA% ol 4 Ik o445} 28 Kano A2 SI-DI oloj 2o = vehliul eapa 5adle) £ 53
= A #EE 5 ook

1
Attractive One-dimensional
09 -
Auto (driver's)
08 - EDUrrr';g:gﬁ AAVsmilatiDnsys—
Qushlonstretchlng
M ssageA P%tlpn mepory A\Lumbar support
0.7 “|Auto(Passenger 's) A
Seat thigh length
0.6 - Seat thigh height A
Pass%'lgerseat Head-rest length Heating ?ys— ANect injury reduction
Sl os
04 - i Seat height
Head-rest height Seat length
0.3 - H
02 - Back-rest angle
01 - .
Indifferent Must-be
0 T T T T § T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
DI

Figure 2. SI-DI Diagram (Front seat)
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Table 5. Pairwise comparison results

Automatic attributes Relative importance
1. Seat length automatic adjust 0.44
2. Back-rest angle automatic adjust 0.31
3. Seat height automatic adjust 0.18
4. Seat thigh automatic adjust 0.07
5. A%
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