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Lee, Ung-Kyun Many studies have been conducted on asset management of public facilities, as the importance of such
Tel : 82-33-649-7548 management has been increasing. This basic study aims to present strategies for the practical use of
E-mail : uklee@cku.ackr public asset management, and seeks to propose efficient management and utilization measures from

a cost perspective by comparing and analyzing the importance and impact relationship between cost
items for public asset management. In this study, 19 sub-items and the top 4 items were chosen by deri-
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Revised :August 3,2022 were analyzed by using the Analytic Hierarchy Process(AHP) and Interpretive Structural Modeling
Accepted : August 8,2022 (ISM) methods. The AHP was used to derive the priority between items, and ISM was used to identify

major groups and mutual influences. As a result, those items showing both high priority and high impor-
tance, such as user cost, dismantling/disposal cost, replacement cost, maintenance/repair cost, etc. are
determined as priority items to be considered for public asset management of public facilities. Also, it
is necessary to minimize the impact on other items in public asset management by those items which
are impacted less by other items but have significant impact on the items such as initial construction
costs, conceptual design costs, construction costs, and supervision costs. It is expected that the results
and analysis methods presented in this study can be used to provide strategies for asset management
of public facilities.
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Table 1. Evaluation items for public asset management factors

Upper items Lower items Description
Replacement cost(C1) Cost of re-construction reflecting current price and technology
Remaing value(C2) Value calculated by subtracting demolition costs from recycling costs
Asset Useful life(C3) The service life of the facility after the safety evaluation of the facility
valuation Modified useful life(C4) Life expectancy of a facility considering the performance of the facility
Remaining useful life(C5) Life expectancy obtained by subtracting the service life of the facility from the changed life

Value measured early in asset management of a facility to determine asset management

Value at the date of appraisal(C6) effectiveness

. Cost borne by the management entity by integrating the direct and indirect loss costs of the
Management entity cost(C7) Y & ty by integ g.
Cost bearer management entity

User cost(C8) Costs borne by users of the facility

. . Expenses incurred in the overall maintenance of facilities and the repair of defects in
Maintenance and repair cost(C9)

facilities
Life cycle Initial construction cost(C10) Cost measured during initial construction of the facility
cost Inspection and investigation cost(C11) Expenses incurred during periodic management and inspection of facilities
Disposal costs(C12) Facility-related waste costs
Design cost(C13) Costs incurred in planning and designing a facility
Repair cost(C14) Expenses incurred in repairing and reinforcing facilities
Construction cost(C15) Expenses incurred in the construction of facilities
Cost Management cost(C16) Expenses incurred in monitoring facilities
estimation Others(C17) All other expenses
Time loss cost(C18) Time loss costs associated with facilities

Expenses incurred in handling matters, such as recycling and disposal related to facilities,

Waste disposal cost(C19) ete
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Table 2. Questionnaire respondent characteristics

Date 21.03.19~21.03.22
Purpose Selection of Factors for Asset Management of Public Facilities
Age Area Experience
30~40 4 Academia 4 0~5 2
Experts 40~50 3 Research lab 2 5~10 3
50~60 0 Company 0 10~15 2
60~ 0 Others 1 15~20 0

AHPEATH-2 A 5 & (A2 E 2okt 832 o|w T1 A= Table 301 Aot AHPEA] A3t /4]
H|-8 501 0.416 0.2 7P A Uelstal, 4712|871 5] 0.118= 7 WA el
E}. 3t Z}WW 37} FEFo)A AL FEol 02272 7PE A UERE L, -8R HFA] §2-S A-8A} ulgo]
0.7922, A7 A =52 a4 - #|7]8]-8-0] 0.4392, Te]H]-& FZolli= 7|el B]-8-0] 0.306.0.2 7F =7 YrElsttt

SHIF= 1971218 A4 <91& Hobs ol 7P =7 vehd 52 0.792 gho] U ARgAF Hl-goH T TR0 =
0.439 Q1 SfiA| - #7118, 0.306 7|EFH]-E, 0.272 7] FAHH]E, 0.227 A Y7o 7P 22 312 0.025 2 A8 3]
o} 31 0.064 o] U2 AlE - A&} 0.0633k0] LR B2 B7) B8 TS U] el

ko
ro,
N
N
i
>
odt
iY”
N
HoO2
L
( rr
H
L)



A Study on the Influencing Factors for the Establishment of a Public Asset Management System Based on AHP-ISM

Table 3. Management factor importance results and ranking by AHP

Public facilities asset management

Upper item Importance Lower item Importance Rank Total Rank
Replacement cost(C1) 0.227 1 5
Remaing value(C2) 0.099 6 16
. Useful life(C3) 0.223 2 6
Asset valuation 0.118
Modified useful life(C4) 0.162 4 10
Remaining useful life(C5) 0.164 3 9
Value at the date of appraisal(C6) 0.126 5 14
Management entity cost(C7) 0.208 2 8
Cost bearer 0.249
User cost(C8) 0.792 1 1
Maintenance and repair cost(C9) 0.067 4 17
. Initial construction cost(C10) 0.272 2 4
Life cycle cost 0.217 . . o
Inspection and investigation cost(C11) 0.223 3 7
Disposal costs(C12) 0.439 1 2
Design cost(C13) 0.064 6 18
Repair cost(C14) 0.063 7 19
Construction cost(C15) 0.025 8 20
Cost estimation 0416 Management cost(C16) 0.103 5 15
Others(C17) 0.306 1 3
Time loss cost(C18) 0.140 4 13
Waste disposal cost(C19) 0.153 2 11
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Table 5. Final reachability matrix

Barriers 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 Driving Power
1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 o0 1 1 1 15
2 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 o0 1 1 1 15
3 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 o0 1 1 1 15
4 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 o0 1 1 1 15
5 1 1 1 1 1 1 1 1 0 0 1 1 0 1 0 o0 1 1 1 14
6 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 o0 1 1 1 15
7 1 1 0 o0 0 1 1 1 1 0 1 1 0 1 0 o0 1 1 1 12
8 1 1 0 0 0 1 1 1 1 0 1 1 0o 1 0 o0 1 1 1 12
9 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 o0 1 1 1 15
10 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 18
11 1 1 0 0 o0 1 1 1 1 0 1 1 0 1 0 0 0 1 1 11
12 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 1 1 14
13 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 18
14 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 o0 1 1 1 15
15 1 1 0 0 o0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16
16 1 1 0 o0 o0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 12
17 1 !l o o o o 1 o0 1 o0 O 1 O 1 0 0 1 1 1 9
18 1 1 0 0 o0 1 1 1 1 0 1 1 0 1 0 o0 1 1 1 12
19 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 o0 1 1 1 15
Dependence Power 19 19 12 12 12 17 19 18 18 4 16 19 4 19 4 4 15 18 19
Table 6. Level Partition Graph
Barriers Reachability Set Antecedence Set Intersection Set Level
(Pi) R(Pi) A(Pi) R(Pi) A(Pi)
1 1,2,3,4,5,6,7,8,11,12,14,17,18,19  1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19  1,2,3,4,5,6,7,8,11,12,14,17,18,19  Lvl
2 1,2,3,4,5,6,7,8,11,12,14,17,18,19  1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19  1,2,3,4,5,6,7,8,11,12,14,17,18,19  Lvl
6 1,2,3,4,5,6,7,8,11,12,14,17,18,19 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,18,19 1,2,3,4,5,6,7,8,11,12,14,18,19 Lvl
7 1,2,6,7,8,9,11,12,14,17,18,19 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19 1,2,6,7,8,9,11,12,14,17,18,19 Lvl
8 1,2,6,7,8,9,11,12,14,17,18,19 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,18,19 1,2,6,7,8,11,12,14,18,19 Lvl
9 1,2,3,4,5,6,7,8,9,11,12,14,17,18,19  1,2,3,4,6,7,8,9,10,11,12,13,14,15,16,17,18,19  1,2,3,4,5,6,7,8,9,11,12,14,17,18,19  Lvl
11 1,2,6,7,8,9,11,12,14,18,19 1,2,3,4,5,6,7,8,9,11,12,13,14,15,18,19 1,2,6,7,8,9,11,12,14,18,19 Lvl
12 1,2,3,4,5,6,7,8,9,11,12,14,18,19 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19  1,2,3,4,5,6,7,8,9,11,12,14,18,19 Lvl
14 1,2,3,4,5,6,7,8,9,11,12,14,17,18,19  1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19  1,2,3,4,5,6,7,8,9,11,12,14,17,18,19  Lvl
18 1,2,5,6,7,8,11,12,14,17,18,19 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,17,18,19 1,2,5,6,7,8,11,12,14,17,18,19 Lvl
19 1,2,3,4,5,6,7,8,9,11,12,14,17,18,19  1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19  1,2,3,4,5,6,7,8,9,11,12,14,17,18,19  Lvl
16 10,13,15,16 10,13,15,16 10,13,15,16 Lv2
17 17 3,4,5,10,15,17 17 Lv2
13 3,4,5,10,13,15 10,13,15 10,13,15 Lv3
15 10,13,15 10,13,15 10,13,15 Lv3
10 3,4,5,10 10 10,13,15 Lv4
3 3,45 3,45 345 Lv5
4 3,45 3,45 3,45 Lv5
5 34,5 3,45 3,45 Lv5
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Item Importance Level Level Rank Importance Rank
Replacement cost(C1) 0.227 1 3 5
Remaing value(C2) 0.099 1 8 16
Value at the date of appraisal(C6) 0.126 1 7 14
Management entity cost(C7) 0.208 1 5 8
User cost(C8) 0.792 1 1 1
Maintenance and repair cost(C9) 0.067 1 9 17
Inspection and investigation cost(C11) 0.223 1 4
Disposal costs(C12) 0.439 1 2 2
Repair cost(C14) 0.063 1 10 19
Time loss cost(C18) 0.140 1 12 13
Waste disposal cost(C19) 0.153 1 6 11
Management cost(C16) 0.103 2 14 15
Others(C17) 0.306 2 13 3
Design cost(C13) 0.064 3 15 18
Construction cost(C15) 0.025 3 16 20
Initial construction cost(C10) 0.272 4 17 4
Useful life(C3) 0.223 5 18
Modified useful life(C4) 0.162 5 20 10
Remaining useful life(C5) 0.164 5 19
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Figure 2. AHP & ISM model graph
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