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Abstract

Recently, the aging of public facilities in Korea have accelerated, and the existing framework for facility
management 1s shifting toward to facility asset management in terms of performance-based proactive control.
Therefore, the operation of public facility involves both safety assurance from the deteriorated facilities and
management capabilities for sustainable maintenance in the required valuation and level of service, such as valuation
of facility assets, life-cycle management plans, financing, and so on. In this study, the Facility Asset Management
Indicator(FAMI) has been developed for public facility asset management, and it provides the quantitative management
grade, based on international standards, such as ISO 55000 series and International Infrastructure Management
ManualIMM). The FMMI includes 10 key areas to apply a diagnosis model into management capabilities, 113
detailed elements, and 5 maturity grades. As the importance of public facility asset management is increasing
constantly, this is expected to identify previously the strengths and weaknesses of public facility operating institutions.
Eventually, they can obtain the effective ways to improve their own capabilities, minimize the public funds, establish
the strategies for innovating the current management structures, and operate stably the facilities in the required
performance.
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Table 1. Requirements and competence for facility management

Competences 1ISO55001, 1SO55002 [IMM IAM competences framework
1 Understanding the organization and its
context
4.2 Understanding fIhe needs and
expectations of stakeholders . !
4.3 Determining the scope of the asset 2.1 Establishing strategic direction }; 32333% ?ﬁg%,&f%ﬁ?ems
Facilty asset management system 2.2 Defining and measuring levels of 21 Analyse strategy requirements
lannin 44 Asset management system service 2.2 Forecast and analyse future user
p 9 5.1 Leadership and commitment 2.3 Forecasting future demand “ requirements and demands
5.2 Policy 4.2 Developing asset management plans 23 ngelo the AM sirate
5.3 Organizational roles, responsibilities and ' P ay
authorities
6.2 Asset management objectives and
planning to achieve them
2.4 Plan the implementation of the AM
Integration 7.1 Resources 4.3 Management systems strategy
3.5 Develop_and_communicate. AM plans
4.1 Create and acquire assets
4% Control operationé
' 8.1 Operational planning and control ' : 4.3 Maintain assets Optimise and rationalise
Operation 6 > Nonconformity and corrective action o5 Operational planning assets
4.4 Optimise and rationalise assets
4.5 Renew or dispose of assets
6.2 Assure the quality of AM processes
9.1 Monitoring, measurement, analysis and 6.3 Monitor and review progress and
evaluation 2.5 Monitoring asset performance and performance
Performance 9.2 Internal audit condition 6.4 Review and audit compliance with legal,
9.3 Management review 4.6 Audit and improvement regulatory, ethical and social
10.4 Continual improvement requirements
6.5 Learn from mistakes
; i - 3.1 Appraise investment options
- B 3.1 Lifecycle decision making methods 32 Apply whole life costing principles
inance 3.4 Capital investments planning 33 Produce business case for creation
3.5 Financial management ’ o
and/or_acquisition_of assets
Configuration 8.2 Management of change - -
6.1 Actions to address risks and
. opportunities for the asset management ! : 6.1 Appraise and manage risks
Risk system 3.2 Managing risk 3.4 Plan for contingencies
10.3. Preventive action .
. : ' 7.1 Define asset information standards
25 1 _ _ 2.4 Collecting asset information (asset 7.2 Speciy, select and integrate AM
Information /-2 Information re_q?lreme_ms knowledge) inf - information systems
7.6 Documented information 4.4 ?yssstgtmr:a;r?getgwoelgt information 7.3 Make appropriate AM data avallable for
decision—-making
Qutsourcing 8.3 Qutsourcing 4.5 Service delivery models 5.2 _Develop_and_deploy_suppliers
72 Competence _ 5.1 Develop and deploy AM teams
Human 7'3 Awareness 4.1 Asset management leadership and 5.3 Develop and manage organisational
Resource ’ teams change

7.4 Communication

5.4

Shape the AM culture
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Table 2. Comparisons of maturity scales

T2 Maturity Level Exl

Facility asset management
maturity model, available
for each manual item

IIMM Aware, basic, core,
intermediate, advanced

Innocent, aware,
IAM developing, competent,
optimizing, excellent

Facility asset management
maturity model

Types of infrastructure
asset management
manuals

Park Beginner, intermediate,
et al[2] advanced

Initial, repeatable, defined,
CMM managed, optimizing

Software development
maturity model

Project management

Standard, measure, capability assessment,

OPM3 control, continuous : h
[y generally applicable in all
improvement industries

Awareness, repeatable, Portfolio, programme and

P3M3 defined, managed, project management

optimized maturity model
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Table 3. Survey summary

Section Description
Academic and Research
sector 3 person
Classification )
of Expertise Industrial sector 6 person
Operation sector of public
faciliies 8 person
; : 2020.6.3., 2020.6.19.,
Survey Brainstorming  (Workshop) 2020.7.3., 2020.7.17
method )
and period Survey (E-mail) 2020.8.21.~2020.8.27
Delphi (E-mail) 2020.8.21.~2020.8.27
Analysis tool Statistical Software Package(SPSS)

to 20

Less than mE%
More than Syears 51010 rRan)
24%
(4person) 1;“’ ks
(Bperson) person)
; 5to10
. !'1923.:- Lessthan 5
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Figure 3. Experience of survey participants
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Table 4. Goodness of fit test for management capability elements

Level 1 Level 2 p- Level 1 Level 2 p-
areas  Class elements AVG sl \Jiue  areas  C1@SS elements Avg std.ge
Procedure, Organization, Preparation budget focusing on

S Computerized system 468 053 0.01 E financing 4.71 047 0.000
Establish AM policy and strategic : Manage performance of budgetary
o direction 482 0.39 0.000 Finance M execution/financing 4,71 047 0.000
|dentify AM register 459 0.51 0.000 Monitoring detailed investment plan  4.65 0.49 0.000
Failt Identify AM requirements 4.71 0.47 0.000 Update results and lessons learned 4.47 0.72 0.008
acility e :
assel Forecast future demands 476 044 0000 g  Procedurs, Orgasn;giaeur%n, Computerized 457 070 0,01
annin
P g E Develop the AM strategy 465 0.61 0.000 Establish baseline of change 441 080 0.024
Plan the |mplesr1nr§1rétgyon of the AM 459 062 0001 P Plan configuration management  4.47 072 0.008
M Inspect andpgi%g)igg”fl\/l stratedic 465 0.49 0,000 Cu?z?tfgr; Identify changes and define scope  4.41 0.80 0.024
C Update results and lessons learned 4.47 0.72 0.008 E Integrate changes and manage 465 049 0.000
S ngﬁ%ﬂgrizoegasnﬁ?éﬁn* 455 082 0.01 Manage record of changes & results 4.59 051 0.000
Integrate management functions 453 0.72 0.004 M Audit 4.47 0.62 0.003
integrate plans of higher-lower level 4.65 0.61 0.000 C Update results and lessons learned  4.53 0.62 0.001
Plan AM management 459 071 0002 g Procedure, Organzation, Computerzed 449 087 002
Inte- ) ) )
gration Organize C&Qgggﬁqgg{ integrated 453 062 0,001 5 ldentify risk register 459 071 0002
Monitoring integration management 4.53 0.80 0.007 Plan risk management 453 0.72 0.004
|dentify updates and improvements 4.47 0.80 0.014 |dentify risks 459 0.71 0.002
Report results comparison planned : Perform qualitative/quantitative risk
and actual data 441 0.87 0.034 Risk E analysis 4.71 047 0.000
Update results and lessons leamed 4.47 0.80 0.014 Implement risk response 4.71 047 0.000
S ngﬁ%ﬂgrizoegasnﬁ?éﬁn* 476 046 0.00 Monitor risks response 447 072 0008
) ) M
Establish perfé)rrmn;zraigce evaluation 475 .44 0,000 Risk reassessment, plan workaround 4.53 072 0.004
P Plan operation management 4,71 059 0.000 C Update results and lessons learned  4.47 0.72 0.008
Plan safety & maintenance 471 059 0.000 g  Procedure, Orgasn;giaeur%n, Computerized 451 g7 002
- - - Establish standardized classifications
Oper- Inspection & diagnosis 4.88 0.33 0.000 and requirements data/information 4,71 059 0.000
ation Performance evaluation 465 0.70 0.001 P Plan information management 4,71 059 0.000
E Maintenance 4,76 0.56 0.000 Infor- Plan document and data management 4.71 0.59 0.000
mation M data. inf i d t
Performance Improvement 476 056 0.000 e nage A, o “OCUMent 450 080 0.004
M Audit 447 0.72 0.008 Information security and sharing 441 087 0.034
Monitor and review progress 459 0.62 0.001 M Audit 447 0.72 0.008
c Update information and write report 4.65 0.61 0.000 Continual improvement 453 0.72 0.004
Update results and lessons leamed 4.47 0.62 0.003 C Update results and lessons learned  4.59 0.62 0.001
Procedure, Organization, Procedure, Organization, Computerized
S Computerized system 457 0.68 0.00 S system 4.63 0.64 0.00
P Plan performance management  4.65 0.61 0.000 P Plan contract management 453 087 0.012
Perform- Monitoring performance 459 0.71 0.002 Plan outsourcing management 453 087 0.012
ance E Internal audit 435 0.70 0.027 Prepare bid and contract 459 0.62 0.001
management review 447 0.72 0.008 Out- E Acceptance and Payment 453 0.72 0.004
M Audit 441 0.71 0.015 sourcing Manage contract changes 465 0.61 0.000
C Update results and lessons learned 4.65 0.61 0.000 Analysis contract performance 465 0.61 0.000
s e, ioaganzation. 446 088 003 M Manage providers 476 044 0000
Esgggsgvglﬂgﬂgnaggdnﬁgggi%gm 465 0.61 0000 C  Update results and lessons leamed 4.47 0.72 0.008
P Plan finance management 459 0.71 0.002 g Procedure, Organzation, Computerzed 450 072 002
Linkage between financial assets and oh i At
. hon—financial assets 435 0.79 0.041 P Establish job description 459 051 0.000
Finance Analysis status of facility 453 0.72 0.004 Plan HR(AM) management 4.65 0.49 0.000
Analysis levels of service 447 0.72 0.008 Rgggqu%rc]e Assign appropriately peoplefteams ~ 4.71 0.47 0.000
E
E Assessment \?QSGfSorecast assel 459 062 0.001 Operate education and training ~ 4.71 0.47 0.000
Analysis and forecast financing ~ 4.65 0.49 0.000 M Monitoring and evaluation 459 0.62 0.001
" Continual improvement 459 0.62 0.001
Make decision base on asset values 4.59 0.71 0.002 C Update results and lessons learned  4.59 0.62 0.001
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Table 5. Weight of management areas and elements

Level 1 Local Partial Final
Areas Class Weight ~ Weight  Weight
(%) (%) (%)
Structure(S) 247 29
N Planning(P) 238 28
Facility asset Execution(E) 118 253 30
planning Monitoring&Control(M) 15.3 18
Closing(C) 109 1.3
Structure(S) 24.4 18
Planning(P) 23.1 17
Integration Execution(E) 73 250 1.8
Monitoring&Control(M) 15.6 1.1
Closing(C) 1.9 09
Structure(S) 253 43
Planning(P) 234 39
Operation Execution(E) 16.8 256 4.3
Monitoring&Control(M) 15.6 26
Closing(C) 10.0 17
Structure(S) 247 24
Planning(P) 23.1 22
Performance Execution(E) 9.6 259 25
Monitoring&Control(M) 15.0 14
Closing(C) 113 1.1
Structure(S) 24.3 3.0
Planning(P) 240 30
Finance Execution(E) 125 253 32
Monitoring&Control(M) 15.3 19
Closing(C) 1.0 14
Structure(S) 240 18
Planning(P) 237 18
Configuration Execution(E) 77 250 19
Monitoring&Control(M) 15.3 12
Closing(C) 120 09
Structure(S) 240 2.3
Planning(P) 230 22
Risk Execution(E) 96 25.0 24
Monitoring&Control(M) 16.0 15
Closing(C) 12.0 12
Structure(S) 257 29
Planning(P) 233 26
Information Execution(E) 1.3 233 26
Monitoring&Control(M) 15.3 17
Closing(C) 12.3 14
Structure(S) 243 16
Planning(P) 227 15
Qutsourcing Execution(E) 65 237 15
Monitoring&Control(M) 17.7 12
Closing(C) 1.7 0.8
Structure(S) 250 17
Planning(P) 240 17
R';gg“uarge Execution(E) 6.9 233 16
Monitoring&Control(M) 16.0 1.1
Closing(C) 11.7 0.8
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Figure 5. Comparison of each management function weight
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Table 6. Definitions of management maturity level

Grades

Definition

Levell

Level2

Level3

Leveld

Leveld

Recognizing the need for structuring facility asset
management(AM) process (performance and standards
have not yet been established)

Facility manager does not tend to perform business based
on the standard processes (management of
business-related documents and information is not
systematized)

Relying on individual management experience, copying with
the difficulties of predictions and controls, using the limited
management function

Poor effects from the lessons learned

Unstructured facility management process level with the
limitations of organizational standards

Established procedures and guidelines for management
processes, but the application is not consistent

- Technical information and data are being collected by staff,

but their tracking is limited

Data and information has no hierarchy and they are not
specific and inconsistent

There is a supporting process for facility management, but
processes are simple and iterative

The established procedures and guidelines for facility
management can be applied into most projects

General documents resulted from all management processes
are standardized and used as the basis for decision-making
Possible to conduct planning, organization, integration, and
control when applied to individual projects

Relevant techniques can be used consistently throughout the
overall process, and experience-based lessons learned can
be accumulated

Performing management tasks based on historical actual
data and information

Efficiency of decision-making can be improved by utilizing
the linkage of the process and the information/data
Management processes had completeness and issues, and
changes can be used to quantify in terms of cost,
performance, etc.

Possible to customize management processes according to
the scale, characteristics, etc. of the facilities

Level of management processes, which actively matching
toward the plans with practice in accumulating systematically
experience data

Lessons leamned can be reflected in the processes, based
on existing experience and performance (efficiency is
improving according to facility operation)

Maturity and systemicity of the management process is high
so that performance can be monitored and tracked (the
results can be actively used for decision— making in future
situations)

Level at which the efficiency of management is improved,
and flexibility in management processes can copy with the
changes by an organization

Possible to educate and train the staffs, such that provide
their career development paths

SPI3E elE Sieh WA W A|o] Sslo] 9l T
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7o) 412 vjo]e] 9 AR} ZHslo] ol giie] etk
Sszolw, s 71 74 9 A%l 71910 S(lessons
Learned)] ¥19slo] £  B:@40] WL U 57
ol

sk A SR 338 ) e 1137 69
7 Table 62 Bg3le] W71 4 otk FRA S| Bl
aSe 10719] Be] oS 19 A 1 9, 1179)
ol A1 FOE A 2 F A4 Sl et 5
e AT 4 Utk 3 FRAEZ ] 70| 2
oL Sl A1 328 He SMslel B, 4

Az 9 71Eae] B3Pde FH o s Zdksh=r] FAMIS

E

383 % 9k
4.2 &

B oyl Fup AR gt 109 o Be) o
B9, 2 clif 49 she 113719] Al 44 29l el

010] Qw2 HloIs} AR RS
(FAMI)?._ ?Jﬂ,ﬂ_ IT updTe] odek Zick Hloke: ARkt
ot} ke mEle ZIAEE Fejrlo] dx) A ekt
°F g mefslal 2219| I P TS ANIsle A1
At T proactive diagnosis too)Z &&= 4= QJck
ESE o] ek ATk S36lA] Qe 1A od=F

2 ofeF 9910] w2 E5f 94 %ﬁa&ﬂﬂﬁoe BM
1-/\011-4—_011/\10131:11 ]. J,]—F,]Oﬂ K08

T 710

2] 71 2 Qe Ap|elke], Arakelo] w]

,—E rL

A o] 74 i S i o 2 .
8 5 4R sble, 4 BT b A3
1] 106 O % S 2ol S UE 48

o 9ko 2L Z5kdo] 71 AAIAQ] theo] 7155t 51_51_/\];\4
SIS 98 71 2 AT, A ﬂy_na S
1 332 Z10% THE, ofeh g2 A 35 A
o2 BqE B0 84S AL A8l 5%“191
PR AAHOR A 4 Sl A 9 71 2ol
2349 Zo= 7ldidn.
e ARARE A
3t Rt 84 AR, ol et A 3

564



gl

B8 /RO sk el A0 S0z wek)
o= AP F QI B APAITIELS BB A BT

N

o el SR AHSS 5] 75 ekl
L Zo] wasit

2 o

22 S BB 133} KsslEe Z1E] A
SRR AL SAHoLT AR AR
o Wik 9Jc ole] B FRA B kA A
9} A jetepan offe, Apdo] chet 74] B2k Aol
e A2, Al vl 50| Sl o St Zjzel g
B A7 T 712S TloR TEAETRIS 9 o
Ag 2R ek, U] FAE $AS 1 e

_/_’K_ o]t T2 g 0_,] }\-]/\ 7’H}\-] X}E_E_. xﬂ:i'_‘é‘]—ﬁl_ 7’Hl:ﬂ-$|_ gg'ao]:
A 2 FBAES 100 2] o 13

e 2l Aa o] A} A%, T BES Aol
e 220w AN B 108K A4HoR 33
wwﬂw %040] Rrfels o)A £ To)q AN
e AR L A X Be)7js
7PX4_L} Ol:XL_. _1_1]-01'—]—”7 Oﬂa]: C]:A H St c]—c') ) 6]— l:ﬂ
#8317 289 Ao Ik

L
T

o | —]
‘ﬂ_‘ogo

l

I

CISE

Funding

This research was supported by Korea Small
Business Innovation Research Program(No. 2020-01)
funded by KEPCO Engineering & Construction.

ORCID

Yookyung, Sung, http://orcid.org/0000-0002-8559-8644
Wi Sung, Yoo, https://orcid.org/0000-0001-9284-3918

References

1. Cho SO, Ko KJ, Hwang JH, Lee CS. Development of framework

10.

11.

12.

13.

14.

565

for asset management of public building. Journal of the Korea
Institute for Structural Maintenance and Inspection. 2015 Mar;
19(2):133-42. https://doi.org/10.11112/JKSMIL.2015.19.2.133

. Chae MJ]. Yoon WG. Introduction to infrastructure asset

management. Seoul: Gumi Library; c2014. 226 p.

. Park SH, Kwon TH, Kim JM, Lee SH. A framework for a domestic

infrastructure asset management manual. Journal of the
Computational Structural Engineering Institute of Korea. 2016
Aug; 29(4):327-34. https://doi.org/10.7734/coseik.2016.29.4.327

. Ministry of Land, Infrastructure and Transport. The first basic

plan for infrastructure management(2020~2025). Korea:

MOLIT; 2020 May. 62 p.

. ISO. ISO 55000:2014 Asset management-Overview, principles

and terminology. 1st ed. Geneva: International Organization for
Standardization; 2014 Jan. 19 p.

. 1SO. ISO 55001:2014 Asset management-management Systerm-

Requirement. 1Ist ed. Geneva: International Organization for
Standardization; 2014 Jan. 14 p.

. ISO. ISO 55002:2018 Asset management-management system-

Guidelines on the application of ISO 55001. 2nd ed. Geneva:
International Organization for Standardization; 2018 Nov. 72 p.

. Institute of Public Works Engineering Australasia. International

infrastructure management manual (Quick Guide). Version 5.0.
Australia: Institute of Public Works Engineering Australasia;
2015. 33 p.

. The Institute of Asset Management. The self- assessment

methodology-Guidance. Version 1. UK: The Institute of Asset
Management; 2014 Jun. 17 p.

The Institute of Asset Management. The IAM competences
framework:The requirements. Version 3.0. UK: The Institute of
Asset Management; 2014 Jun. 24 p.

Cho MY, Chae MJ, Oh EH, Lee G, Park JW, Yoo IG, Lee SH, Kim
JW, Park KH, Sung JW, Hwang HG, Han §J, Choi WS, Na HS.
Korea total asset management -40. Korea: Korea Institute Of
Construction Technology: 2012 June. 172 p. Report No.:KICT
2012-041 -1

Do MS, Park SH, KimJM, Choi SH, Lee YJ. Jung HY. Establishment
of the road asset management system (Road pavement). Korea:
Ministry of Land, Infrastructure and Transport; 2016 Feb. 240 p.
Report No.: 11-161300 0-001139-01

Chae MJ, Park HJ, Lee G, Lee GH. Organizational reform for the
successful implementation of infrastructure asset management
using balanced score cards. Journal of the Korean Society of
Civil Engineers. 2009 Nov;29(7D):745-52.

Kwon BS, Hong TH, Hyun CT, Chae MJ. Development of
performance indicators for asset management in public
facilities. Korean Journal of Construction Engineering and
Management. 2010 Jul;11(4):89-99. https://doi.org/10.6106/



Development of A Model for Diagnosing Management Capabilities of Public Facility

KJCEM.2010.11.4.89

15. Nam HJ, Lee Y]J. A study on asset value evaluation process to
develop AIS on social infrastructure. Information Systems
Review. 2014 Dec;16(3):215-42. https://doi.org/10.14329/
isr.2014.16.3.215

16. Kim CD, Lee HC. An improved facility management system for
public facility management corporations. Korean Journal of
Construction Engineering and Management. 2018 Jan;
19(1):32-42. https://doi.org/10.6106/KJCEM.2018.19.1.032

17. HaJW, Jung YS. Evaluation of CM capability based on business
functions for international plant construction. Korean Journal
of Construction Engineering and Management. 2014 Nov;
15(6):3-15. https://doi.org/10.6106/KJCEM.2014.15.6.003

18. Im JM, Kim SS. A case on application of the PMBOK(Project
Management Body of Knowledge) guide in muclear power plant
architect engineering. Construction Engineering and Management.
2012 Dec;13(6):41-5.

19. Project Management Institute. A guide to the project
management body of knowledge (PMBOK® Guide). 6th ed. USA:
Project Management Institute; c2017. 756 p.

20. Global Forum on Maintenance & Asset Management. Asset
management maturity a position statement. 1st ed. Switzerland;
Global Forum on Maintenance & Asset Management; ¢2015. 11
p.

21. Choi JH, Son JH, Kim JH. Developing a project and program
management capability assessment system for the korean
construction management firms. Korean Journal of
Construction Engineering and Management. 2015 Jan;
16(1):3-14. http://dx.doi.org/10.6106/KJCEM.2015.16.1.003

566





