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A Study on Critical Success Factors of Off-Site Construction
- By Importance Performance Analysis -
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Abstract : OSC is drawing attention to supplement limitations such as productivity problems and on-site safety and quality
problems of existing on-site labor-oriented construction production methods. In order to activate the introduction and use
of OSC in the domestic construction market, it is important to innovate the technology applied to each stage of OSC process
(design and engineering, factory manufacturing, site assembly, and maintenance), but it is also necessary to develop a project
management method suitable for OSC method. However, research related to OSC currently being conducted in Korea is
mainly in terms of related technology development, and research on deriving project management measures for the success
of OSC projects is insufficient. Therefore, it is time for research on deriving a project management plan based on the core
success factors of the OSC project. Therefore, by conducting importance-performance analysis on 69 OSC critical success
factors derived from the previous study, the study was conducted to derive key improvement factors for OSC introduction and
utilization improvement and to provide implications for this. The results of this study are expected to have useful implications
for the R&D planning and policy-making process for OSC activation in the future.
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Table 1. Critical Success Factors of Off-Site Construction

SH9)

Division no. Success Factors
Al Robust drawing & specification
(A) Adequate | A2 Early design freeze
modular A3 Well-developed regulations & design code

des'gf‘ che, Ad Timely owner’s approval
specification,

regulations | A5

design standardization and more effective use on the
concept of repetition

=l M243 22 20234 38

(B) Performance| B1 Adequate performance management systems
masurement & B2 Systematic performance measuring and re-use of
management experiences
B3 Benchmarking of best practices
i Adequate relevan't experiencg and knowledge of
designer & engineer
o Adequate relevant experience and knowledge of
oo manufacturer
knowledge of | C3 Adequate relevant experience and knowledge of
key players contre_!ctor
ca Adequate relevant experience and knowledge of
project manager
c5 Early advice from experts and specialists
D1 Availability of skilled labor
D2 Capability of technical supervisor
D3 The maturity of techniques used in design phase
(D) Experienced D4 | The matlurity of manufagure technology & fac}lity
workforce D5 The maturity of transportation method of prefabricated
and technical . components
capability D6 The maturity of on>5|t‘e assembly technology &
equipment
D7 Training and Education (ex.Training the Skilled
Workforce for Site Installation)
D8 Module envelope limitations
E1 | Effective coordination of on-site and off-site trades
E2 | Early involvement of modules suppliers and fabricators
(E) Coordination| E3 | Involvement of contractors during the design stage
of design, £a Involvement of the designer during the production and
manufacture, construction stage
delivery, and | E5 Intensive early research on modularization
assembly E6 Intensive early commitment from owners
process E7 O&M provision
Appreciation of key early decision and their implication
E8 -
between all parties involved
F1 Design processes management method
F2 Manufacture process management method
F3 Assembly process management method
F4 Space availability planning
F5 Owner delay avoidance
F6 Lead time & transport delay planning
F7 Overall schedule mangement capability
F8 Overall cost mangement capability
F9 Realistic economic analysis
F10 Early completion and cost savings recognition
F11 Overall scope mangement capability
F12 Preliminary module definition
(F) Project  [F13 Clear and precise goals & project scope
Management Early and precise definition of project engineering
Capability | F14 scope, planning and budget
F15 Overall risk mangement capability
F16 Risk Management strategy
F17 Management of execution risks
F18 Overall stakeholder management capability
Effective coordination and management of
F19
stakeholders
£20 Eff(_ective stakeholder_me_}r_]agement starting with clearly
defined goals and priorities of all involved stakeholders
F21| ‘top-down’ commitment and corporate motivation
F22| Overall Quality management technigue and method
F23| Overall safety management technigue and method
F24 Environmentally friendly methods
61 Effective communication ar](_j information sharing
©) among participants
Communication| G2 Adequate decision support systems
and information 63 Effective use of information and communication
sharing technology (e.g.BIM)
G4 Good working collaboration




H1 Effective control of logistic activities
H2 | Effective coordination of the supply chain segments
3 Early involvement of tqp management in supply chain
(H) Effective decision-making
supply chain | H4 Close Relationship with Suppliers
H5 Suitable procurement strategy and contracting
He Sufficiency of ma.nufacturers and suppliers of
prefabricated components
I Persistent policies and incentives
12 Sustainability request by the local government
(I) Policyand | 13 Availability of local transport infrastructure
infrastructure " Simplicity to obtain planning permission by the local
government
15 Industry marketing strategy
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Table 2. Design of questionnaries
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Table 3. Overview of the survey
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Structural Design 2 10.53% No.
. Mean(SD) | Rank | Mean(SD) Rank Gagp | Rank
Organizational Manufacture > 1579% Al | 632089 | 1 |400037) | 1 232 | 2
type Construction 5 26.32%
A2 5.79(1.03) 3 3.95(1.39) 3 1.84 3
Owner 3 15.79%
A3 5.32(0.89) 4 3.58(1.22) 4 1.74 4
Academic 4 21.05%
Ad 5.21(1.18) 5 4.00(0.94) 2 1.21 5
Average work experience related to construction 19.7 years
A5 5.95(1.08) 2 3.53(1.87) 5 242 1
Average OSC-related work experience 4.1 years
Average 5.72 3.81 1.91
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Fig. 2. IPA of CSFsin category A
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Table 5. Comparison of importance-performance in Category
mportance Average 5.93 401 1.92
No. Importance Performance I
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Table 7. Comparison of importance-performance in Category D

Table 8. Comparison of importance-performance in Category E

Importance Importance
No. Importance Performance o — No. Importance Performance e ——
Mean(SD) | Rank | Mean(SD) Rank Gap | Rank Mean(SD) | Rank | Mean(SD) Rank Gap | Rank
D1 5.26(1.10) 6 4.00(1.11) 3 1.26 7 E1 5.74(0.87) 4 4.16(1.12) 1 1.58 5
D2 5.68(0.95) 3 3.89(1.29) 4 1.79 2 E2 5.89(0.74) 3 3.84(1.61) 3 2.05 3
D3 5.84(0.96) 1 4.89(1.29) 4 1.95 1 E3 5.53(1.07) 5 3.63(1.64) 5 1.89 4
D4 5.74(0.93) 2 4.26(1.33) 1 1.47 4 E4 5.16(1.21) 6 3.74(1.37) 4 1.42 6
D5 5.21(0.85) 7 3.89(1.20) 4 1.32 6 E5 5.95(0.85) 2 3.58(1.61) 7 2.37 1
D6 5.63(0.83) 4 4.11(1.37) 2 1.53 3 E6 4.95(1.13) 7 3.58(1.22) 7 1.37 7
D7 5.36(0.85) 5 3.89(1.11) 7 1.47 5 E7 4.32(0.87) 8 3.58(1.11) 6 0.74 8
D8 4.79(0.87) 8 3.58(1.10) 8 1.21 8 E8 6.47(0.85) 1 4.11(1.13) 2 2.36 82
Average 5.44 3.94 1.50 Average 5.50 3.78 1.72
_— 3.94 - 3.78 E8
[ ] b3 " [ez ] .
580 e D4
D2 o D6 . ES E2
¢ ° . 3
[ ]
E3
e U.’ = 5.44 s .
2 2 5.50
2 ps o] * £ E4
o o L)
—%i _E-ii E.E
D8
[ ]
E7
L ]
.
**Performance ° o e ’ ° Performance

Fig. 5. IPA of CSFsin category D
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QOIS9] [PA BA] Aib= TS (Table 8)1} (Fig. 6)aF &
T 2443 7F ZhAalor g Q9901 2AHE o] sigsti=
QIO “E3. AIZAN] AAEHA Z0i"9l “E5. Z71EHA 0l
K9] EStof theh A7t AlEE|QITE Eot HAF et 5
Q7 BE Wol EE O /ML 0joF Sh= P01 34}
BHio] sigeh= QUIORE “F4. AR AR B AIZH
Al Zol”, “E6. AFF9] H=FHQI Fof”, “ET. fAI Kol T
ShTiE] 7t AlEEIQITE SHE, ATHAQl EQE W AF =7t
W5 =01 Sl =EE SIS0k & Q901 IAMEH e
Sh= QOIOEE “El. 28 Ay} & & 7o) £sHE
)7, “E2. 0SC 7+88E ZFA H AFRS AATA &
of", “E8. TRAE FF7tof AR siFofRkE2] o7t
APEE| QT
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Fig. 6. IPA of CSFsin category E
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F. Z2AE 2] gk} dEs 4390159 IPA B4
Ait= T}S (Table 99} (Fig. 7)1} 2Tt 244} 71
ZHAdstor & POl 2AHE M SiEch= QOOZE “F2. Al
Z ZTZAA ) 2T R, 21 B B 25 A1 O
A 87, F10. 7] S5 HHIE B QA7 “F16. 9 &
o] A, “F17. Ad 2]AF (execution risk) ZH|"7} AlH
CIRIC} Eo AF L9 £Q% 7 BE ol ARFOR A
AL]ojot GH= P91 3AREHO Figsh= QOIOZE “Fl.
A Z2AA 2 g 2 Fs, ASE A S, “Fil.
ZZAE He| I 9 ‘F12. 7] BE d9]", “F13. &
Siot 2 E E3x 3 He] 447 F14. AR oE 3,
Agl, oite] 7] Fol* "F15. Z2AE QT o2k "
F21. 9} AN EMHE (Top-Down Commitment) & 7]
O] &71“7} AlEE|QICt

ohE, AThEQl EQ% W HF LIt B5F =0F Sk =&
£ FAlSHoF & PoIol IAHEHO] siEshs QRICEE “F3.
Y TEAA ) 9, Fr ZRAE OF I o
“F8. TRAE 17} #e] GEF, “F9. ARE 0l ARl BA
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Table 9. Comparison of importance-performance in Category F
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3.2.7 HRLPBPOM R

G. ARUAOIE 2 H SRt THEst 930059
IPA A Zit= T2 (Table 1002} <(Fig. 8)1F LT} 24
A1, 71 Jidsior @ P01 2AHEHO| sidsh= Q1S
E G dWVE ¥ E4 71e9 3 ARE(ex. BIM) It
‘G4, FQ FOIRIEO] FY o] AlEE AT, T HF w9t
QL7 B Yo AREF o7 JRAE0]0F 5= P90l 3
AHEHO] Siidol= QRICEE ‘G2 QAREE K9 AIAH
o] H&/d"0] AR, o, HF =t AT SRVt
Lo} 1-20] MATIR] LEF FOJoHiof oh= FHQI 4AHE
Mol sigsl= Q102 ‘Gl FOIRR ARUA A 2 F

No. Importance Performance ) gzzg?:mzzie
Mean(SD) | Rank | Mean(SD) Rank Gagp | Rank

F1 5.21(1.23) 14 4.11(1.29) 17 1.1 "
F2 5.37(0.96) 10 4.11(1.33) 17 1.26 6
F3 5.37(0.83) 10 4.42(1.43) 1 0.95 15
F4 5.11(0.88) 16 4.21(1.03) 9 0.89 18
F5 4.79(0.92) 24 3.95(0.97) 24 0.84 21
F6 5.47(0.84) 3 4.11(1.37) 17 137 4
F7 5.84(0.76) 1 4.32(1.20) 6 1.53 1
F8 547(1.17) 3 4.32(1.25) 6 1.16 10
F9 5.37(0.74) 7 4.42(0.94) 3 0.95 14
F10 5.37(0.82) 7 4.16(0.89) 12 1.21 9
F11 5.05(1.18) 17 4.16(0.90) 14 0.89 19
F12 5.21(0.87) 15 4.11(0.94) 15 1.10 12
F13 5.05(0.74) 18 4.11(0.85) 15 0.94 17
F14 5.05(1.07) 18 4.16(1.08) 12 0.89 20
F15 5.26(1.24) 13 4.05(0.85) 20 1.21 8
F16 5.42(0.99) 6 4.05(1.07) 21 1.37 3
F17 5.37(0.99) 7 4.05(1.03) 21 1.32 5
F18 5.00(0.94) 22 4.37(0.83) 4 0.63 24
F19 5.47(0.74) 5 4.21(0.69) 10 1.26 7
F20 5.00(0.82) 22 4.21(0.72) 10 0.79 22
F21 5.05(1.07) 18 3.95(1.08) 23 1.10 12
F22 5.79(0.69) 2 4.32(0.89) 6 147 2
F23 5.37(1.16) 10 4.42(1.02) 1 0.95 15
F24 5.05(1.03) 18 4.32(0.99) 5 0.73 23

Average 5.27 419 1.08
. 4.19
o [e ] e

FLE Ff Flo |[® & Ff res

o 78 T e b E.g. 5.27

LE F15 .FI « F12

- F21 F13 Fl4 | F4 F24

£ . o ° e F18

- F11(® o0 e

F5
L J

415 425
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Fig. 7. IPA of CSFsin category F
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Table 10. Comparison of importance-performance in Category G

Importance Performance Ligaii g
No. - Performance
Mean(SD) | Rank | Mean(SD) Rank Ggp | Rank
G1 5.74(0.87) 3 4.42(1.07) 1 1.32 3
G2 5.37(0.96) 4 4.11(1.10) 3 1.26 4
G3 5.89(0.94) 2 4.11(1.29) 3 1.79 2
G4 6.11(0.79) 1 4.11(1.07) 2 2.00 1
Average 5.78 419 1.59
= 419
G3
[ ]
g 7 o 5.78
E B G1
gm
E
= G2
: .
L[] (o]
380 390 _'E,Ceﬁorr;.la:nce 440 60 470
Fig. 8. IPA of CSFs in category G
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A A3K= TS (Table 11)3% < ig. 9Ok LT FA41, 7t
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Table 11. Comparison of importance-performance in Category H

Importance
No. Importance Performance I ——
Mean(SD) | Rank | Mean(SD) Rank Gap | Rank
E1 5.37(0.83) 2 4.32(0.95) 2 1.05 3
E2 5.11(0.81) 4 4.16(1.26) 3 0.95 4
E3 4.79(1.08) 6 3.95(1.18) 6 0.84 5
E4 4.84(0.76) 5 4.47(0.84) 1 0.37 6
E5 5.16(1.01) 3 4.05(0.97) 4 1.1 2
E6 5.42(0.96) 1 4.00(1.45) 5 1.42 1
Average 5.1 416 0.96
416
[ ]
H6
° H1
[ ]
5 H5
o H2
§ . 5.11
‘éa
E 3 g4
% [

420
Performance

Fig. 9. IPA of CSFsin category H

3.29 M gl olmat
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= O} (Table 12)9} (Fig. 10y} 2T} BAZW 7VE 74
Asfiol & PoIQl 2AHEH0] SHdch= QOISR ‘I A&
Ol &) 1 QIAIE|E”, “12. AIMAIRIERI O] A&7 FsSoll th
S Q7 “I5. At HiAE FEPo] AHEIQICE S, 1AHE
B} SAHEHO] o] sigshs Q1S ALY R] LAC
H, AF =7t =AE SQE7 S0t 20| MAHA] =
ZOJal0F = POl 4AREHO] Edah= QIO “I3. K|
o] WE Iz ARAT} ‘U, A {710 Held o] Al
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it

Table 12. Comparison of importance-performance in Category |

IMPORTANCE
NO. IMPORTANCE PERFORMANCE - PERFORMANCE
MEAN(SD) | RANK | MEAN(SD) | RANK GQP RANK
I 5.95(0.91) 1 3.95(1.61) 3 2.00 1
12 5.58(1.07) 2 3.63(1.54) 4 1.95 2
13 4.84(0.76) 4 4.63(1.01) 1 0.21 4
14 4.11(0.82) 5 4.32(0.85) 2 -0.21 5
15 5.32(1.07) 3 3.63(0.94) 5 1.69 3
Average 5.16 403 113
403
1"
(e ] "
12
L]
5 5 o
g 5.16
c
g 13
8. .
E
14
L ]
o Perf_orlfmance-iC e
Fig. 10. IPA of CSFs in category |
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AW, A 71, AAEA B 3 80 HEgA)9
HollAl= “Ab. A BESH Y dhEY 231 oF #Esh Ol4F
7t SQE7t =& HHH, SRl AF 7t Hot olof thet =¥
0] 7+ SAE o7 " Qst Z o= H6iAlt 0SC Z2HE
o] 419 Adg g Holke= 7HE & g0l =2 A v
£20] AFE] 11 YO (Hwang et al, 2018), AR H| 7} E0}K]
=7H & F£Q Q08 U #=F A EsPH U5
w31 ACHBarlow et al., 2003; O'Connor et al., 2015). 0SC
O FEQAE HFSoI0] 01 AAA] &&alH Ashe +
A QAE e AISSOEN, A §80] gaE 4= Itk
Tt BESHE THQAE st g, &Hl | 280 9
5to] AEstE -sEg 0188 g A7} 7hsald =
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& Shen, 2019). olof A7 #F3} B ¥4 Ask= 0SC
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dAE Z2HE i}
0] 4=A0]CHChoi, 2014; Choi & O'Connor, 2014; Choi et
al, 2016; O'Connor et al,, 2014; Jung & Yu, 2021). T 24
EQ| Mg BASORN TEAEQ] £35S KGE]
OF Hg <= Qom, B Al (Best Practice) 22510
0| WRImEgozn Z2RES H1E T4 SAIZ
2= Q7] tiEO|CHHwang et al,, 2018; Murtaza et al,, 1993).
0SCe] Hat ] ®A7} EFE olFole At T A|AE
o g & Mg WSt Zojtt,

A, Q2 FOIRFE9] ATt AAN(C) 1 TEsh §3Q91
SollAl= “CL AR H AR o9 Ag 2 R|A]"0] 7+
AF o7 AL ofjor g Q10T AIHEEQICE AAE 0]
AHE9] A8} R4S TZAEO AFAIHRE S3AIE
7HA] Z2AE o] FQ8t Qeke nXA Er} (Chan et
al, 2004; Li et al, 2018). 53|, AFOAE] S22 &y
= =2 AKX e AAHE WA 2 27] AA FF
(ealry design freeze)ol s O 4= IO, Ol & L
ZRE F7] 9 7 Aol 2dE 4= Atk & (Haller et
al, 2015; Jung & Yu, 2021)S IS wf, AATOIRIQ]
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& EE5irial ST
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A2 at “D3. AATA ] ARBE= 7s9] gkt AE
TIQICE 0SCe Ad A9 715 Q189 BET} Vs 5
o] Kol BAIE sidot] floh EYEROEE, T
9] 7|E MardkAlof His) =2 +£9] 7Ie 27 @
0] RICHKamar et al, 2009; Pan et al, 2008). 3t 2} A4t
AR "Qst V&9 57 598 H3Q010=Z A
FEOIQRa1 YTt OF & o] 24 Al AA A A
8L 7|89 A%Ert 1 EQE0 Hig ¥e 83
71 Zio g2 BRI 0|9 Z2 dae EPNGH] fI510]
F2ole AA +F gAE Qo AATA A T it
2HEEAE, 2l g 5)of tist 1HE k= A |
A1Q1 DEMATL st A 71 7ol thst FQ-0] 3%
Tlof&] a1 ATk

TR, AA|, AR, 24l &8 T2A|A FoHE)9F &
St [PA 23} 718 7iA10] ERT QAR “E3. AlZALe] A
ATA #o"e}F “E5. Z7|HAOIAC] RESI Tigh ¢
71 AJEEIQITE 0SCol MAt e S Stisksl] Qlsixs
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ot e e o2 o AKX AL UL O1F sl A
AolA AISAE HIZEsH AEA A FHoIRE=9] 7o
7} Folt), 5 TZ2HE F7|HA oA EESHE 1
Z=5tof| thst 21710] O]FFOJAoF ST}, OSC datdial 2 7]1E
ABLHRAITE E] BEoHE HES THE Algote Ae 9%
Skl Q7] mjRof] Z2AE F7] TA o)A oo thet 11
£ Soll AAl ZE9] it 2 7 Aol thsh 2| A3 E At
of| YKIStoJoF Stet, 019t #edsto] DIMA 59 & 7]s
7Hdko] O]F0{ &0k & ZiojCt

oA, Z2HE I A2HF)Q}F Tedsto] [PAS AAISH
A} 7)K0] AR OZ OFOjFoF & QRO “F2. RA
LZAA T BT Fe, 2lE B H 25 A oA 4=
27 F10. 27] &5 2 HIE Y Q147 “F16. g el d
2, “F17. A8 2]AF (execution risk) HE]"7F AL Q]
Ch Z2HE s HE A4 Z2H5E #2|9] 7]20] &
= 4EQQI0|HZ 0]} #HSH 7] TR 0SC 84 &F
g flol EOoR O|F0K 0} STt 53], 0SC =24
EV} QubR0] AA = 2ZAEQL Y] A9 HE Al
2t e ARt Ae e i AR 2244 3 9
Holl thst AHee =E O F O|F0i& 0k & 0|t &
St 0SC= LErAQl AL 2A Eof HisH A4Hd XI5t &Al
of TIZaIT) weta], T2HE 7)Y 28 E Fojxl=
o] 27| ehe Y H|E Aol thsh Q14]0] ZE3=0{KoF 51,
g]Aad #e|eb Aelsh Mef =Ho] YeFOF O|FoIxoF
gt Ziolct.
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Z}, 7)0] AL ofof 8 QRO “G3. HHV|E
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1] S70] AHE|RITE 0SC TZAE= On-site At
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R0 @01 ATHHaas & Fangerlund, 2002; Vrijhoef et
al, 2002; Lessing et al, 2005). 2tA 0SC 4ZHQ 24
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0] ZZEtHHaas & Fagerlund, 2002). 0]Q} 22 S &5
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K| AEFSHH, 0]9F sl AIZRARRE SFA 7H9] E8H(Pan
et al, 2007) 2 TtEHY 2 MeFS A S (smail et al,, 2012)
50| "Qsh Zlolth, ot #H #8Q49 Ax U I35
ARE Adske WFoMe 1A Z22HE Hi, /Ax 9
2, A0 e 5o thst AAsH 187F QFETHWuni &
Shen, 2019). $HH, 4A520] 0SC FARE AT W ZFA|
9] =P8 Fejo] Al g2 RYsiorst ZiolH, Th=o] ¢
AQ| Ao)o] ARE St Al @Eo] Qa1 Tk wht
A ARIRFOIA] TR AR EEE oS RAlsorst 2 Q)
ACH

RO 2, A 9 olxah()eh st 4ZRE9]
IPA 21} 7} LR OF ZjMsfor g QIO 1. A&
Aol A& W QIMEIR”, “I2. AARRITHA| Q] K&7Hs A0
oist @77, “I5. At DA AeF'o] AHEICE Li et al.
(2018)2 MZ2 7|£0] Al&ol EE= Al7jof T Aok
AR= QMEI BT} Q= MZ2S 71sHT} 7|1E9] A% 7|
=& AESith= AE A&6H, ZRAIEA M2 7
g8s Aok F 9] niHo] e AHGIILE §
3], = OSC AlZoIA= ¥ A& o] H&Es}al, A BEst
o] njg 59| o|RE Yut AL TZAEo| Hs AFH]
7} =rH= Fol A o)1 AUtk olof 0sCcoll tigh AR
7ol =& AFolth whtk] o]er st QIMEIE B FR
nfo] "Eo|T). ot UH IEES] 0SC WAJOZ A
A 89| ke Wl E2:of thall 2EFQI QlAlg 28
B o HH| Qloiils AR Fef =glo] QrErt
(Blismas & Wakefield, 2009). ¥} opLlg}, o) AEE 7}
A2l Q= 0SCERAjo] 744 A1 FEtof R2lE7] QlsiAs
RIRFRIC] AR} F=R0f| TSt R1€54101 X|o] F Qe Zioltt.
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