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Major Risk Factors to Implement CM at Risk Pilot Project on the Public Sector

Han, Jonghoon', Kim, Kyungtae?, Ahn, Yonghan®
"Department of Architectural Engineering, Hanyang University
“Department of Architectural Engineering , Kumoh National Institute of Technology

Abstract : The buildings are getting enormous and more complex as well as the requirement of the owner which wants
diverse and efficient, Moreover advanced management is necessary for construction services and a new method of
delivering project is now required, In order to expand the delivering method and the construction industry, we have
to introduced the CM at Risk method, However, despite the fact that six years have passed already the CM at Risk
regulation was introduced, the contract amount in significantly lower than that of the CM for fee, and also there is no
CM at Risk project in the public sector, As a result, three pilot projects are currently underway for the LH(Korea Land &
Housing Corporation) in order to set up a CM at Risk for the public sector, However, detailed regulations related to CM
at Risk have not yet been implemented in Korea, Therefore, in this study, I am trying to understand the risks that could
incur when practitioners participate in the three pilot projects that are currently underway and employed in the public
sector wherein the CM at Risk is normally introduced, Based on the results of this study, It will be able to utilize as a
basic data for future CM at Risk delivery system improvement and enactment,

Keywords : CM at Risk, Risk Factor, Public Sector, Pilot Project

1. ME TWolAME AAM A EAE dldstal Azt
1.1 4320 HjZH LU == 9 gFs=nka) o] ?"ok@r% 5t i‘oﬂa Construction
- ] ] Management@lo} M)A =S %om HA7iA) A o

Hl 2 hele] cjgel ) MR 502 Q05T A g agrciign o al, 2008), TR 2 Qo] 43t
A7 L AR F712} ellatol TR 4= Q= awEskE A % o]& ] AMAR Q] BlzzEEA] tlo ki]’“ o3| Alze]
dte] ool Ayl ) tHKoh et al., zoob Po etal. & oy molo] Yat ot AdEllm, 1 Aut 201d A
2016) ﬂ— %—"[Z"'Z]—_‘% ]— v’] /\}'ﬁJ’l’F”] Ta’é‘ —1;—]%]'—5} }\4/\]_%7151:]-}01] }\]J_X]_]o]—&] CM :‘:F;(_]O] /\ /H S{iTl]'(K]_m et

o Apfol| A b

y3t BlaaE Agdstel Aot o)
Zx}_j]_oﬂ /\]—1\ —5“?]_' /-F—

- - TR 2018 ASEAE CMe] Sl A4 =oll= =
tHTulcalz, 2002). SHARE FA) =l Aol A 2fe =] 31, Al AT B TEHE 018 o5t L-2o] o]2oj%]X|

=
A RS R AR e T8 AT BRE S gy o)) wet Shpeiit BERo R A3HAY
= Q4SS SN =21AQ] slegR 2 A7) OMHH] A 0] £2] o] Fof| AJHARIL: Eslo] Aj2-0- ut
SRR Q9 BAEY S 5 WS BAUEL T A o) eby 9 58418 ABSlT 20 Riks Tt}
(Lee, 2008). 7] 98l FHEAFEZAHLH) LR Al ] 3558 A

HARY ZRAE7}E 2w ok, w3t 2018 ol A3 o
* Corresponding author: Ahn, Yonghan. Department of ELHOﬂ/\‘] A]l:H/\]—O-lo] /\]quuobﬂ CMHOH—U. o= H]__7':g Oﬂ;(.]

Architectural Engineering, Hanyang University, Ansan, South _
ofc}, e} o4 *1#&“%16& CM} gt Al l

Korea
E-mail: yhahn@hanyang. ac.kr B]t Alefjo| 11 AJRHARYS El 87|50 whet AlgiEar
Received February 8, 2018: revised March 12, 2018 i }\EUS]O]U:], 7\1]55_1] = o]J] }:1]7]- 6]_ N—EHO]T:]— /\]_,_

accepted March 28, 2018

siZzMpalEs) =28 K19 A3 20188 52 6]



013 OMe] AJSH 3 AR IS SlshAl Aae)
ol Bl ol o7 5ol 338
A

87} IeHKim, 2010). tlEo] APHAR] 2 5“?01] e é‘ﬂ‘i“i
7 st 2 7Rt B|AT S mEsto] Al o] vk
Stal A AA S} Al UTE CM 4] Exlofl 7|1 24=2E A
12 287} 3l
bA 2 Atolis 3552 AR RIIE CMEAo] o
8 sl 357 ”01]*14 AlSRUE CMEZZA Eof A
o] o= Blaas =T, ARARIOl ofsel A
AE Vo AERARE Adste] F8. 2|ATE uefsiil
o}, 3 sfertElet Al vlakEAste] 2l Bl =
W 218740 tiet EAe ST = S 2olM Y Al
R CMFA|e] 2| Ht gl Al=2] A 2tof| 7]ofstarzt
Rlisy

1.2 9170] el U Y

& Aqhe AFAAE CMo] =Y S3F2ollA AR
2 o o d= 2ol Basdt 2lAag APHARIEA A
=2 B 2Ase] 2l 2ashir)7] ffRt a9 A
E9E BASLAL B ol ffste] i) AddiE AL
Aol T3 ASAYUE CM /\}O*Oﬂ*i WA 7hs et Bl

35 =S5, 2lad 89 HEe AR & AERAE Fl
F AEel gt s-Aeets J%‘l.‘”}"“‘q AEEARE] v
AR A LH 2 AL, 3, oA AJRiEaL
5T A AUT CMEA] Al 71 AlRIARG el 2o
She A AYUE CMARS] TAREE die= 0?‘21‘3} o] ¥
5 709 AFFS Preconstruction ServiceZ S5 $.0H, Al
A AR TR Al A RS RISkl Qs EAloT

S~

mo

o, rlo N

b

2. 0|2 &t

| =
2.1 ANBRAY CM] 42
ABAYY CME FUBAE AT U5 558 A

AU }7 Sl tisto] Alg A B W 2% Vﬁ%
2] Y2 kL, AlE TARA ARt Al E A
/\}%4%31011 oigk O] AokS Foto] Tl 73“2] e
9 2AS sPHA vl At FAF S8 FAL 7IZE el Al
AEE AFBhe A Wt (AdARI7I 2 A2z 9). &,
CMAP} AlgolddA o= 9% CMAE &YAH|A
£ AlshL, dAA R 2523 H4E 53l Guaranteed
Maximum Price(0|3} GMP, ZtjFAH] Akel HZ)Aeke:
o] AlgA oA = AleARA sHegAlEt A3 Ak
a1 FRPAAAL kS shH GMPO[s FA|E Al3AfH]
25 AsRl,

b7 s=zime|sE =27 HI9H i3S 20183 52

AAA7} Zofgich, 82 ARl AAA =
ﬂ‘?zf—zr“o Aofx|e} o] 2|A7ho] ofd 244 9 A&7t
O] AR A7 9] 713)7F o XK= Ao AlF U CM W
219] 293 A o|tiGransberg & Shane, 2015), Al50]
A olA AR} AlFAdE CMAF E A E ARt
AYS B9l AAEA G AlEdS HESIL X541 Value
Engineering (0|5} VE)& 4=345}0] AlgdA|of| A= HAHH
(Change order)9] 71573 20|31 ZAM] Z719]| i3t 91
S &Y = 7] dizel sile] fae) A AE F AlSH
¥ CM 4] Z2AE O] H|Fo] FoUal Q= F+4|0]
CHLee et al., 2017),

22 NSMUA CM2| =Ll &
Ul A2l AlFRAEY CMS A7 Ee 74 2
AL o] & TR 3|0 E Fal| 2011 5Yof| FE=] o] ¢
ol ik, WEALS Thoslehs WRke] Ygko 24 AlF-
AANF M =SQJ3E Ao, o5 sl -Bo19] Ao #4(A
H*Wﬂiﬂ* Al2z)at ARG TR A sl et o
2R ATA7 1 A 26252 18I
o] CM Alo] /d7shH A CMofl thgt Q14]o] Sefi=|3l
O AF AT CM HHA19] AAE 2014 471 A4, 2015
W 37 A 1E]ar 2016|0ll= oF 1330902 T ARt
e EolohMolit, 2017), B0l A7HA ] AlF AU
CM AR oA 4218471952 WAl 2aL Sl=dl, 71
g B gl ARRgl Q18 15 50 A= ARRIE] 2=
2ol Z1o & Kolth(Park & Kim, 2016), E3}+ FA | AZ]of
= TESAL]] tieh A& QL1 FaEZoll A o] AlS AU Y

r\)
OD
>
= OH
Jé
1154
o2t
O
<
=
i
N
I
MO
rot
0 K
(3

%HMVH AEEiE C =
A}, AR CMo] 5414 05 el Q=i 2011
9 ool 2 sfigAlelA o] A ddAe] A 24,
A AAE OMe] =l =9} Al wRl= Gt eje) Ha
73, S AR ek, = A8l digt A As= A
?7}”31?4 SIT}. Kim (2008)2 Als29E CMg412] =1
HOM Az el Aol Sobd A
JokS: AL, Shin (2004), Lee (2008)2 | A2
3 OM 4] =919 Bas R A=A Heks A
o} %3t Yoo et al. (2009} A5-20E CMHA]9] =4l
tju|ste] 2 i Ad3IALe] AlF2elE CMHMA] =9 o
TS BAE191I Kim et al, (2000 Al32% OME412]

E
r o)
Y,
<L
N
I
H
o
o
Hr
T
ot

DQ. oE ﬂJI



Eojof w2 = AAAA] SRS AASHITE 1
U o] FAF o2 ERlE]7] ool zlgH <
o] A 52 B3 AR ¢ o grieke & Sy
of| Al AA|R A8t ARjlel Hofshr|ofli= thar SHAIZE 9
=20 B3},

20119 o] &= F2 AFAYUY CMo] &3]
I Qs vEAPES SAI0 2 A
A7} o] R F om, o] T} A4
T

D
)
o
)

1‘
el
3
ol
2
oo,
2489

H I Awof gt RS BARE et
U o] A FAEE BT A7t
Kim (2014)= A58 CMol| st 140]
A2 Al oifgh A Aol A
S AABRL 8 Aol A Kim et al. (2015) += Hl=-
AU CM 4 AlAHRS FAst] A dAIE 21Ek Al
LA W] RS AASHITE 3t Park et al, (2016)
< FU CM 719 AleelE CM 423 Z2A|Eof s
QEE Qo] tigh ZA 24 9 7RSS AAEEIT.
Byambadorj (2012)2} Lee (2015)2} Kim et al, (2012)3} Koo
2017)= Al33AE CM 173 Al o] ol B
alo] o|F EASIAF]7] §fet EAdE) Asagle =Eslal,
aldst7] St kS AASHITE, Lee et al, (2017)2} Park
(2016) m]=9] AlZ-21T CMAFS] AlS-deHA WA w7t
A5 E CM Afu|ARE 7hAEo]| sl A|AIFHE 24
U AR ALY E CM ARdoll Zodsto] 285t 4=
U= 718 AAeETE, o]} =2 U-8-2 o2 (Table 1
of| 2] sl3iTt. oMo ARl CM}F HeIRh A-tollA
= AA| AlSAE CM Eralo] Al o' AJggE]7] o)™
OJAU RIZHE AMYGE: vl o2 Al 9l BASHITH 2
AtollA= AR AlBER] S5 AlE RS CM AIHAL
A AHIE BFOR o] ALYollAe] WA 7hsdt elAaE
LS5l A= ol Aol el AA| S5l Al
HARYE Fol AU CM A A AFAE th
O & 317 wjiel, o]F FFHEe] AlF YU CM AFgell

Al & s dstolof = Q1S melel 4= Qlrkal Alm ),

o
s
)
|o

st
2

w2 o2t

ST}
o 32
o &

o2t
%
T
S
0,

e
r

1o
>
o4

Table 1. Literature review

Contents Author

Shin (2004), Kim (2008), Lee (2008),
Kim et al. (2015), Park et al. (2016)

Suggestion of system improvement

The countermeasures of domestic
construction companies following
the introduction of the CM at Risk

Analysis of inhibition factors after |Byambadorj (2012), Kim et al. (2012),
introduction of the CM at Risk Lee (2015), Koo (2017)

Proposed services and models
available when domestic
construction companies participate
in the CM at Risk project

Yoo et al. (2009), Kim (2014)

Park (2016), Lee et al. (2017)

>
OH

Pl

o
ok
(@)
£

l:d
4

[i9

>
OK
Okl
1o
Ao
>
0E

At At

S Est2lA3 =&

& AllA B7HE T A AR O Y] 24
AL A YT 4= Ql= 2AT 8909k 2 A2 3
g 8elo] iAE I, 71 AR S5 B AF
ofol7] oyt ESF oM AlsHAE CMell Higk A

27| ol Ak A

A A7} B Aol ]3] o9 =8
22 REG Agolt teby dilel 43S ErE els
22 WK 4 G 7] WaT AOE wiwol, A4
Al 7He] BB A B CM ANEAR) T Eo] ol
F9) AT B WS PO e MEEAL ] HE
Soict, £ ARl B4 A G B
CM 4] AHALY ol AFBAI9IE CMARY 428 A
oA WA Pt BlAag V|EEY DHS F
E2dle], P2 BT L AR 20, A4 4
W, WA S, AR OM AKHOM:) 2, AR
Znio il

B AEEARE 20179 119 22900 119 2897h] A%
ol 24 QIO Auatglon], Ane] guromt
A) I gl AR CMEA AlARle] elgal
AR AR e 5714 SrlolA] A= He
2% (Likert Type Scale) 4ol ©J3) T4 57He] #izo]
7} 3 201 FAES F/ISHES shgich, AR UE o)
AFOR AT Fiol F 40%0] HEAALE QEULOR R
S} 5 3222 S4sle] BRRL 80%oln, HE SEA
o] 7% 2.0FS Thg (Table 2} et

N

o N ook

B{\Y

Table 2. Summary of interviewee’s career

Gareer 1-5 6-10 | 11-15| 16-20 | 21-25 |Over 25 Total
Years | Years | Years | Years | Years | Years
Number 1 5 7 9 8 2 30
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Table 3. Summary of expert’s information

Item Occupation Position Career
Expert 1 Construction company | Executive Director 25 years
Expert 2 | Construction company Assistant Director 21 years
Expert 3 CM company Assistant Director 15 years
Expert 4 Research Assistant Professor 10 years
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Table 4. Qualified risk factors through expert interview
Division Details

Concern about the failure of understanding and coordination among the construction sector during the institutionalization process

Concern over trial and error due to adoption in an unsettled state

Relevant legal and

Overlap of work scope with responsible supervision system

Institutional aspects

() Inadequacy of standardization work, guarantee, and compensation for implementation of the CM at Risk system

Inadequate regulations for a reasonable GMP determination

Clash of work contents with general contractor

Concerns over large—scale construction companies’market penetration when introducing the CM at Risk system

Absence of an evaluation system to evaluate the selection and appropriateness of target projects

Construction

Suppression of small and medium—sized enterprises

industry aspect

(6) Misunderstandings and negative views on the CM at Risk

Unestablishment of contract culture between each stakeholder

Insufficient awareness of the importance of the pre—construction stage in the CM at Risk

Low participation rate due to lack of business

Inadequate evaluation criteria for systematic CM at Risk contractor selection

Owner side Conflicts between owner’s interests and contractor’s interests
(6) Difficulty of price negotiation by GMP method in large—scale project
Concerns about rising construction costs due to CM fee payment in small—sized project
Absence of CM price(preconstruction fee) calculation criterion
Lack of project management skills, expertise, competence
CM at Risk Lack of technology and experience leading to owners, architects, sub—constructors
company side Difficulty with friendly relationship with owner due to lack of transparency about cost
(5) Increased risk from accountability

CMr(CM at Risk contractor) job and authority not established

The burden of increasing architect roles and responsibilities

Concerns over trial and error due to introduction in an unsettled state

Architect side Lack of understanding about CM at Risk system

(6) Lack of securing technical skills and expertise related to CM at Risk

Duplication of work with CMr in planning and management

Concerns about collaborations with owners and CM at Risk contractors
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Table 5. Survey analysis about relevant legal and institutional

aspects
Risk division Detail factors Importance| Rank
Concern over trial and error due to 370 1
adoption in an unsettled state !
Concern about the failure of
understanding and coordination among 347 5
the construction sector during the :
institutionalization process
Relevant | Overlap of work scope with responsible 333 3
legal and | supervision system ’
institutional | Inadequate regulations for a reasonable 3.7 4
aspects | GMP determination ’
Inadequacy of standardization work,
guarantee, and compensation for 303 5
implementation of the CM at Risk ’
system
Clash of work contents with general
3.10 6
contractor
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Table 6. Survey analysis about construction industry aspects

Risk division Detail factors Importance| Rank

Concerns over large—scale construction
companies’'market penetration when 4.00 1
introducing the CM at Risk system
Suppression of small and medium—
sized enterprises

Insufficient awareness of the
Construction| importance of the pre—construction 3.57 3
industry | stage in the CM at Risk

aspects | Ynestablishment of contract culture
between each stakeholder
Absence of an evaluation system
to evaluate the selection and 3.40 5
appropriateness of target projects
Misunderstandings and negative views
on the CM at Risk
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Table 7. Survey analysis about owner side

Risk division Detail factors Importance| Rank

Difficulty of price negotiation by GMP

method in large—scale project 3.62 1
Absence of CM price(preconstruction

) o 3.59 2
fee) calculation criterion
Low participation rate due to lack of 337 3

business

Ovyner Conflicts between owner’s interests and
side ' 3.36 4
contractor’s interests

Inadequate evaluation criteria for
systematic CM at Risk contractor 3.23 5
selection

Concerns about rising construction
costs due to CM fee payment in small— 3.21 6
sized project
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Table 8. Survey analysis about CM at Risk company side

Risk division Detail factors Importance| Rank
Increased risk from accountability 3.68 1
CMr(CM at Risk contractor) job and 357 5
authority not established '
Lack of project management skills, 339 3

CM at Risk | expertise, competence ’

comgany Lack of technology and experience
siae leading to owners, architects, sub— 3.21 4

constructors
Difficulty with friendly relationship with
owner due to lack of transparency 2.89 5
about cost
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Table 9. Survey analysis about architect side

Risk division Detail factors Importance| Rank
Lack of understanding about CM at
3.61 1
Risk system
Concerns over trial and error due to 3.60 5
introduction in an unsettled state '
Concerns about collaborations with 350 3
owners and CM at Risk contractors '
Architect side
Duplication of work with CMr in
; 3.43 4
planning and management
The burden of increasing architect
L 3.39 5
roles and responsibilities
Lack of securing technical skills and 338 6
expertise related to CM at Risk '
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