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Recently, companies are trying to gain a competitive advantage in the market to meet the voice of customer. For this purpose,
QFD has been used as product development technology in many areas to include the customer’ requirements. Also, Kano model
has been used to understand the customer’ requirements for an effective way. Therefore integration of Kano model and QFD
can more efficiently reflect the customer’ requirements when designing a new service. This paper proposes PI index by taking
into account the current satisfaction position of our company and competitors while IR (Improvement Ratio) value was set uniformity.
This study suggests a more accurate index to predict potential improvements and calculates the final importance or priority.
Through case studies targeted at elevator maintenance companies, we can have a general idea how much to improve in the
near future and estimate the final importance of customer requirements.
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<Figure 1> House Of Quality
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<Figure 2> Kano Model
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<Table 1> Customer Needs for Maintenance of Lifts

The attributes of customer needs
Al | Neatness of the staff
A2 | Retention of state-of-the-art inspection equipment
A3 | Availability of the rescue booklet for lifts

A4 | Keeping appointments in time

AS | Accuracy of the bills passed

A6 | Keep inspection schedule

A7 | The notice of the inspection schedule

A8 | Prompt repair when the failure is reported

A9 | Immediate action of the deficiencies of the inspection agency
Al0

Failure is reported with ease

All | High level of professional knowledge and skills of staff
A12 | Efforts to fulfill the customer needs

A13 | Thorough and careful work

Al4 | Detailed description of inspection results

Al5 | Adequacy of the maintenance cost and inspection cost
A16 | Customized time appointment

A17 | Convenient payment method for customer

A18 | Detailed description for the inquiry
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Sl dal wAEe] Azdsks 7] To=EE AAE S, HAAY AR By, 37 2R A9, Al
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<Table 2> Initial Importance of the Customer Needs
The Attributes of Customer Needs Raw Importance
Al Neatness of the staff 33
A2 Retention of state-of-the-art inspection equipment 4.1
A3 Availability of the rescue booklet for lifts 3.6
A4 Keeping appointments in time 43
AS Accuracy of the bills passed 4
A6 Keep inspection schedule 43
A7 The notice of the inspection schedule 3.9
A8 Prompt repair when the failure is reported 4.5
A9 Immediate action of the deficiencies of the inspection agency 43
A10 Failure is reported with ease 43
All High level of professional knowledge and skills of staff 42
Al2 Efforts to fulfill the customer needs 42
Al3 Thorough and careful work 43
Al4 Detailed description of inspection results 4.1
AlS Adequacy of the maintenance cost and inspection cost 4
Al6 Customized time appointment 3.9
Al7 Convenient payment method for customer 3.7
Al8 Detailed description for the inquiry 3.8
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<Table 3> Kano Analysis of the Maintenance Service for Lifts

Attributes A 0 M | R Q Kano Categories
Al 40 43 17 10 0 1 One-dimensional
A2 38 40 23 8 0 2 One-dimensional
A3 32 33 30 13 1 2 One-dimensional
A4 34 53 18 2 0 4 One-dimensional
AS 19 34 45 13 0 0 Must-be
A6 10 60 31 9 0 1 One-dimensional
A7 10 57 38 6 0 0 One-dimensional
A8 4 50 51 6 0 0 Must-be
A9 12 57 38 3 1 0 One-dimensional
Al10 9 ! 26 5 0 0 One-dimensional

All 26 52 25 8 0 0 One-dimensional
Al2 11 78 14 8 0 0 One-dimensional
Al3 24 47 31 9 0 0 One-dimensional
Al4 10 63 27 10 0 1 One-dimensional
AlS 42 47 17 5 0 0 One-dimensional
Al6 41 39 22 8 0 1 Attractive

Al7 45 38 16 11 0 1 Attractive

Al8 19 54 33 5 0 0 One-dimensional

A : Attractive, O : One-dimensional, M : Must-be, I : Indifferent, R : Reverse, Q : Questionable Result.

<Table 4> CS-Coefficients of the Maintenance Service for Lifts

Attributes A 0] M | R Q S D
Al 40 43 17 10 0 1 0.75 -0.55
A2 38 40 23 8 0 2 0.72 -0.58
A3 32 33 30 13 1 2 0.60 -0.58
A4 34 53 18 2 0 4 0.81 -0.66
A5 19 34 45 13 0 0 0.48 -0.71
A6 10 60 31 9 0 1 0.64 -0.83
A7 10 57 38 6 0 0 0.60 -0.86
A8 4 50 51 6 0 0 0.49 -0.91
A9 12 57 38 3 1 0 0.63 -0.86
Al10 9 71 26 5 0 0 0.72 -0.87
All 26 52 25 8 0 0 0.70 -0.69
Al2 11 78 14 8 0 0 0.80 -0.83
Al3 24 47 31 9 0 0 0.64 -0.70
Al4 10 63 27 10 0 1 0.66 -0.82
AlS 42 47 17 5 0 0 0.80 -0.58
Al6 41 39 22 8 0 1 0.73 -0.55
Al7 45 38 16 11 0 1 0.75 -0.49
Al8 19 54 33 5 0 0 0.66 -0.78
S : Satisfaction coefficients, D : Dissatisfaction coefficients.
43 T OIEAS0| £& F AASE AT, LANTFL A BE, 49 7
Al W, A Gold, Aee ARAA, 7]
o] Kano®® w4 AHE ol gt wA AT &S5 o9 A2 Yehdt o] #4494, o
£ 79 Ashs <Table 459 2} 97 FAS AW FALLECY olH @ REAS
AEAN, BEAGT B FAQLE NS o] s}y FARLES FFAY 4L uAEY USE
Y, wAe] QA ol ¥k BER, HAMS A = A g9 Aoy AA g F JFS v A
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<Table 5> Current Satisfaction Level between Our Company
and Competitors

Attributes Our C1 Cc2 C3
Al 3.06 3.23 3.05 3.20
A2 2.88 3.30 3.10 3.70
A3 2.70 247 2.76 2.30
A4 3.38 327 3.05 3.40
A5 3.31 3.17 3.19 3.70
A6 3.13 3.17 3.48 3.40
A7 3.06 2.83 3.14 3.40
A8 3.25 3.10 3.38 3.60
A9 3.44 3.30 3.52 3.80
Al0 3.38 3.47 3.81 4.00
All 3.25 3.30 3.38 3.70
Al2 3.00 3.30 3.19 3.70
Al3 3.13 3.40 329 3.70
Al4 325 3.10 3.52 3.90
AlS 2.88 2.90 3.10 3.50
Al6 3.00 3.00 3.14 3.20
Al7 3.00 3.17 2.90 3.20
Al8 2.81 2.93 2.90 2.80

O : Our company, C1 : Competitor 1, C2 : Competitor 2,

C3 : Competitor 3.

2 5-E Target A4 71949 @A w4704 9 7o
17} o]= At HeAE vepdeh A A a2 47t
S 35S a4 a7 o] =Y, FHA1A e A

AR BG Ao &o)A, A Ago] gt zA

N

AR I B = T M 7o o T, AL
AFR 2 (NZHE Ao} 5, AAbe] @4 BE9x]  # AW, BERe] A4 §o o Yy
<Table 6> Potential Improvement Index
Attributes Our C1 C2 C3 Target OP TP Pl Index
Al 3.06 3.23 3.05 3.20 3.23 0.12 0.18 0.06
A2 2.88 3.30 3.10 3.70 3.70 0.03 0.30 0.27
A3 2.70 247 276 2.30 2.76 -0.08 -0.06 0.02
A4 3.38 3.27 3.05 3.40 3.40 0.21 0.22 0.01
AS 3.31 3.17 3.19 3.70 3.70 -0.02 0.09 0.12
A6 3.13 3.17 3.48 3.40 3.48 -0.05 0.08 0.13
A7 3.06 2.83 3.14 3.40 3.40 -0.10 0.02 0.12
A8 3.25 3.10 3.38 3.60 3.60 -0.12 0 0.12
A9 3.44 3.30 3.52 3.80 3.80 0.04 0.18 0.14
Al0 3.38 347 3.81 4.00 4.00 0.07 0.32 0.25
All 325 3.30 3.38 3.70 3.70 0.09 0.25 0.16
Al2 3.00 3.30 3.19 3.70 3.70 -0.01 0.27 0.29
Al3 3.13 3.40 3.29 3.70 3.70 0.01 0.20 0.19
Al4 325 3.10 3.52 3.90 3.90 0.02 0.26 0.24
Als 2.88 2.90 3.10 3.50 3.50 0.07 0.28 0.22
Al6 3.00 3.00 3.14 320 3.20 0.09 0.15 0.06
Al7 3.00 3.17 2.90 3.20 3.20 0.13 0.19 0.06
Al8 281 2.93 2.90 2.80 2.93 -0.13 -0.09 0.04

OP : Our Satisfaction Position, TP : Target Satisfaction Position.
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Competitive Amatysis
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Al 33| 0 0.75 -0.55 | 3.06 | 3.23 | 3.05 | 3.20 | 3.23 | 0.12 | 0.18 | 0.06 | 0.20 | 0.02
A2 41| 0 0.72 -0.58 | 2.88 | 3.30 | 3.10 | 3.70 | 3.70 | 0.03 | 0.80 | 0.27 | 1.11 | 0.11
A3 36| o 0.6 -0.58 | 2.70 | 2.47 | 2.76 | 2.30 | 2.76 | -0.08 | -0.06 | 0.02 | 0.07 | 0.01
Ad 43| O 0.81 -0.66 | 3.38 | 3.27 | 3.05 | 3.40 | 3.40 | 0.21 | 0.22 | 0.01 | 0.04 | 0.00
A5 40| M 0.48 -0.71 | 8.81 | 8.17 | .19 | 3.70 | 3.70 | -0.02 | 0.09 | 0.11 | 0.44 | 0.04
A6 43| 0 0.64 -0.83 | 3.13 | 3.17 | 3.48 | 3.40 | 3.48 | -0.05 | 0.08 | 0.13 | 0.56 | 0.05
AT 39| 0 0.6 -0.86 | 3.06 | 2.83 | 3.14 | 3.40 | 3.40 | -0.10 | 0.02 | 0.12 | 0.47 | 0.05
A8 4.5 | M 0.49 -0.91 | 3.25 | 3.10 | 3.38 | 3.60 | 3.60 | -0.12| 0.00 | 0.12 | 0.54 | 0.05
A9 43| O 0.63 -0.86 | 3.44 | 3.30 | 3.52 | 3.80 | 3.80 | 0.04 | 0.18 | 0.14 | 0.60 | 0.06
Al0 43| 0 0.72 -0.87 | 3.38 | 3.47 | 3.81 | 4.00 | 4.00 | 0.07 | 0.32 | 0.25 | 1.08 | 0.11
All 42| 0 0.7 -0.69 | 3.25 | 3.30 | 3.38 | 3.70 | 3.70 | 0.09 | 0.25 | 0.16 | 0.67 | 0.07
Al12 42| 0 0.8 -0.83 | 3.00 | 3.30 | 3.19 | 3.70 | 3.70 | -0.01 | 0.27 | 0.28 | 1.18 | 0.12
A13 43| 0 0.64 0.7 3.13 | 3.40 | 3.29 | 3.70 | 3.70 | 0.01 | 0.20 | 0.19 | 0.82 | 0.08
Al4d 41| 0 0.66 -0.82 | 3.25 | 3.10 | 3.52 | 3.90 | 3.90 | 0.02 | 0.26 | 0.24 | 0.98 | 0.10
Al5 40| O 0.8 -0.58 | 2.88 | 2.90 | 3.10 | 3.50 | 3.50 | 0.07 | 0.28 | 0.21 | 0.84 | 0.08
Alé 39| A 0.73 -0.55 | 3.00 | 3.00 | 3.14 | 3.20 | 3.20 | 0.09 | 0.15 | 0.06 | 0.23 | 0.02
Al17 37| A 0.75 -0.49 | 3.00 | 3.17 | 2.90 | 3.20 | 3.20 | 0.13 | 0.19 | 0.06 | 0.22 | 0.02
Al8 38| 0 0.66 -0.78 | 2.81 | 2.93 | 2.90 | 2.80 | 2.93 | -0.18 | -0.09 | 0.04 | 0.15 | 0.01

<Figure 5> Planning Matrix
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