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With an increasing interest in the commercialization of research results in the present societal climate,
especially in the construction industry, preliminary product analysis plays a critical role when
E-mail : kimjy67@ut.ackr introducing a new product to the market. It significantly influences the product's success or failure. In
this context, this study aims to investigate the utility of Importance-Performance Analysis (IPA) as a
management strategy tool for preliminary analysis in the commercialization of new architectural

Received : May 30, 2023 technologies. The study specifically assesses a smart ball product engineered for pipeline inspection.
Revised :]June 5, 2023 The evaluation is carried out based on product quality, convenience, and usability categories.
Accepted : June 5,2023 Seventeen factors are recognized as sub-items, and a survey is conducted among relevant experts and

consumer groups. From the survey, four key items are chosen: “Keep up the good work,” “Concentrate
Low priority,” and “Possible overkill.” Suitable strategic measures are derived for each item. By

”u

here,
conducting a correlation analysis between product importance and performance, this study offers a
method to establish priority directions for future development. This analysis assists in identifying
areas that necessitate improvement or additional focus to increase the product's commercial potential.
On the whole, this study contributes to understanding and applying Importance-Performance Analysis
as a valuable tool in the preliminary analysis and commercialization of novel technologies in the field
of architecture.
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Figure 1. Research methodology
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Table 1. The research for requirement analysis

Researcher Object
Cho et al.[6] Analysis about the importance of client’s requirements through the AHP method for cultural facilities
Lee[7] Decision making model was suggested to facilitate the selection of a public construction project delivery method using AHP
Yeom et al.[8] In order to select the crucial factors to develop an all-in-one based steel pile cutting robot, AHP was utilized
Lim et al.[9] Anal}./zin,g the megatrend related to domestic construction projects and presenting critical impact factors that can be affect
a project’s performance
Cho et al.[10] Management factors for construction automation system were suggested using AHP

Jungetal.[11] In the design stage for VE, the requirements of the client and the user were analyzed through AHP
Park et al.[12] The importance of each type of defect was analyzed by AHP for tile finishing work in apartment houses

analyzing the importance of influencing factors for the selection of heavy-duty construction methods for large space roof

Cha and Lee[13] f
construction
Kim et al.[14] The importance of each accident factor in unmanned tower crane operation was analyzed and presented by AHP
2.2 IPA &4

2
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Table 2. Importance-Performance Analysis Grid

_. | Quardant IT Quardant I
% Concentrate Here Keep Up the Good Work
;Oc High Importance/Low Performance High Importnace/High Performance
>—]
:(Z> Quardant ITI Quardant IV
('m? Low Priority Possible Overkill
Low Importance/Low Performance Low Importance/High Performance
PERFORMANCE

SHA Bagte TR IMNEHE 2 AATH A% 2] (Keep up good work) = A 0]-8240] F-8 &= 4 F =7}
& Zart Qe FEEo|h 2AHEHE 1 HFske] 2|
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Figure 2. Ondol pipeline Figure 3. Defect photo in the pipe Figure 4. Design of smartball
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Table 3. Descriptions of the attribute for IPA analysis

2 /NEO R 71E A 714 diH] Al 719 S0 E-AHE T4 Hlms gl 7120 vl AR U2 st A
Slat SAH AL EAISH QoL 42 s}] Slat whale] 9Lom Z1%] Sl el 43 WA g Aol nE
HIEOR 41 A7 Feo] A2 ANtk 7147 peish 1R YR E AR el Algstel Fa 9 44
T

Attribute Features and performance metrics
Upper attribute Lower attribute Units of measurement Newp"rfszll:gt(;logy Teclil (:)Ilf(l)rg alljiZZucts
Durability of equipment High/Low High Low
Mobility of equipment in piping High/Low High Low
) Inspection rate per household Fast/Slow Fast Slow
Q;a(’)l(lﬁc?f Battery life High/Low High Low
Video Resolution High/Low High Low
Quality of pictures taken High/Low High Low
Reliability of result High/Low High Low
Ability to save taken pictures Presence/Absence Presence Absence
Possible handling of clogged pipes possible/impossible Possible Impossible
Convenience The ability to locate transmitted information Presence/Absence Presence Absence
Convenience of wireless connectivity Presence/Absence Presence Absence
Convenience of providing information Presence/Absence Presence Presence
Remote control via smartphone Presence/Absence Presence Absence
Cleanability High/Low High Low
Possibility of internal picture of various tubes High/Low High Low
Applicability
New marketability High/Low High Low
Originality of technology High/Low High Low
3.2.2 2@ XA}
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Table 4. The results of descriptive statistics

Attribute Importance Performance
Upper attribute Lower attribute Means Std. Rank Means Std. rank
Durability of equipment 424 0.431 6 3.72 0.948 13
Mobility of equipment in piping 3.84 0.792 11 3.88 0.627 8
) Inspection rate per household 3.74 0.443 13 3.94 0.867 7
Quality of Battery life 436 0.485 2 4.08 0.944 3
product
Video Resolution 4.26 0.633 5 3.96 0.880 6
Quality of pictures taken 4.16 0.584 7 3.88 0.558 8
Reliability of result 430 0.647 3 3.80 1.107 11
Ability to save taken pictures 4.14 0.572 9 4.30 0.678 1
Possible handling of clogged pipes 4.40 0.670 1 3.66 1.303 14
. The ability to locate transmitted information 3.98 0.869 10 3.42 0.702 16
Convenience . . o
Convenience of wireless connectivity 3.44 0.861 15 4.02 0.515 4
Convenience of providing information 3.76 0.431 12 3.98 1.000 5
Remote control via smartphone 4.28 0.454 4 4.24 1.098 2
Cleanability 4.14 0.572 9 3.62 0.697 15
o Possibility of internal picture of various tubes 3.48 0.505 14 3.82 0.560 10
Applicability »
New marketability 3.16 0.817 17 3.14 0.756 17
Originality of technology 3.18 0.661 16 3.80 0.571 11
Grand Means 3.93 - - 3.84 - -

3.2.4 IPA &4
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