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A Study on Plans for Diffusion & Revitalization, and Developing Key Performance
Indicator for OSC based PC Structure Apartment Housing

Lee, Sungho', Cha, Heesung*
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Abstract : Recently, there have been many changes in the domestic construction industry. OSC (Off-Site Construction) is
expected to solve these problems, and it is emerging as a way to inspire innovation in the domestic construction production
system. OSC, which has only recently attracted attention again after previous studies have failed, is lacking in research on
preception surveys and customized performance measurements compared to overseas. This study investigated the perceptions
of construction industry workers on OSC through a survey, and examined differences in perceptions of each subject and the
relative importance of performance indicators. In general, the need for introduction and development of OSC was recognized.
Also, drivers and obstacles inhibiting more use of OSC were analyzed. The relative importance for performance indicators and
differences in perceptions of each subject were identified. Then, this study suggests plans for diffusion and revitalization of
OSC, and key performance indicator for OSC based PC structure apartment housing.
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1.1 979 HiF A 5H 0SCO] A= gHAlo)= PC (Precast Concrete), &, ZHA]
OSC (Off-Site Construction)= =} 744 AFJO] At HetEr), AL 2, HEY AIAE S0] 9O (Yu, 2013),
A galg Pt tiaAQl 1l Oi AZECHYu, 2019). EH Ao AE 0SC7 15 PCHE Ss58o] 2Eg WEL
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DA AE AT FALE E510] 0SC PCol BAlFE &
SHCE ofof whet OScofl thst 712 KA, Foh= O1R,
¢ 4stE Qe SEaior & Fofl Q91, Gap B4 28
Asle HrEHE, AZEM 9 o] sid] At Hial B
W, Q) A Aro] siAl it X]3zofl Thell RAFS SFAT.
Mgl B TAE HIEORE A SH2S &6kl Web 7]
HF AR AAEE F5610] A A SAKESA viE
SIQILE. ~AE datag BAIGH0] OJn|et AEE =&t
(Fig. 1).
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Fig. 1. Research procedure
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Gibb (2001)2 0SCO] =@ dol IE EF/E that
Zo] 47K &2 FACH @ Component Manufacture and
Sub-assembly, @ Non-volumetric Pre-assembly, @
Volumetric Pre-assembly, @ Modular Building. W. Lu et
al. (2018)& 0SCel 2|A = THAE AF+6tH Level 0 :
Cast in-situE F7}510 0SCO =9 HAIE ALl

OSCE dot= OlRolls @ SAH 71 ESE, @ HIE &
4, Q0 B g, @ 83 BE 24 offE, ® o gy
50| QUCE 0SCel &dstE Qo 5EoF & Foff Qele
2= O AA Al 0SCE 16Xl &= &, @ 0SColl Agte
Al £ @3 HA @ 0sCol A8 = Qe ZEAHE R,
@ 0SC & Ql=ete] Hafl, ® 0SCE 3l 4= A= ¢
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rr 4

g 71ed, ® WS HIE 48, @ 0SCE YolA] = W
AL ® EAAAR] 2844, @ F4of tist 3 S0] Utk
(Dodge Data & Anayltics, 2020)

Al g7t AHECR = A9 L2A|A M &
2 G850 Kgsty] ?Ist BEQl CMMI (Capability
Maturity Model Integration)0] QIEE. CMMI 2El2 E4
S g E Aot fIst 71EE AAlekal E 9] T2=A|
A s8g o weos dE AJALIoF =0l thet
HIF S HAROZ FAISHT. CMMIE A5k BAE Level
1 : Initial, Level 2: Managed, Level 3 : Defined, Level 4 :
Quantitatively Managed, Level 5 : Optimizing@ & F+&¢t
CHCMMI Product Team, 2010).
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| Criteria | | Indicator |

- Speed of construction

[] Time 7| - Time variation

- Unit cost

] Cost [ | - Percentage of net variations

K - Number of defects at handover

P Quality | | - Time to rectify defects

| - Cost for rectifying defects

F

r | | Productivity [ - Labor productivity

a H

m

e - Material consumption

w | [l Environment [— - Energy consumption

o - Waste emission

r
- Client

k — Satisfaction | - Contractor - gzgpﬁiseerr
- Design team

= Safety [ - Accident rate

- Time index

“ Predictability [ _ Cost index

Fig. 2. Framework of key performance indicator for OSC
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Table 1. Questionnaire

Table 2. Maturity level of organization capability of OSC

Classification Factor Maturity level Details
Level 0 Castin-situ - Recognizing the need to adopt OSC PC.
Level 1 : Component and sub-assembly Level 1 - Not in charge of OSC PC method, but some experienced
Efficient level of OSC Level 2 : Non-volumetric assembly (Initial persorjr)el exist. . o
- Insufficient organizational motivation and support.
Level 3 : Volumetric assembly
K - - Introduction of OSC PC for prior research by project.
Levell 4 Modt{lar building Level 2 - At the level of attempting to introduce it with interest within
Likert 5-point scale . (Managed) the organization.
Need of OSC (Strongly agree/ agree ./ neutral / disagree / 9 - Interpretation of the results of the OSC PC method is based
strongly disagree) on the empirical facts of key personnel.
Improves project schedule performance - Repetitive OSC PC application within the project.
Decreases construction costs - There are clear business indicators of the company regarding
Drivers of OSC Improves project quality Level 3 the purpose of application of QSC PC and the goal of
— (Defined) receiving orders for related projects.
Helps deal with skilled labor shortages - Existence of company level experts for effective OSC PC
Improves project safety application.
Not part of project design - Knowledge base existing based on past performance.
Project delivery method - Spedialization of OSC PC through experience and training of
Project b ot anolicabl Level 4 internal and external projects.
Olect ypes not applicable (Quantitatively | - Existence of integrated indicators applicable to all OSC PC
S Availability of OSC shop locally Managed) projects.
Obstacles inhibiting Availability of trained workforce for OSC - The level of ripple effect by internal best practices.
more use of OSC
Costs too much - Continuously improve the organization’s promotion strategy
Owner doesn’t want OSC based on the latest status on the degree of adoption and use
Inspection Uncertaint Level 5 of the industry.
Spection uncertainty (Optimizing) - Allmembers of the organization have expertise in projects

Concern about quality

using OSC PC (no need to form a dedicated team).

Level 1 : Initial - Develop a process that can continuously improve quality so
Organization - that best practices in the industry can be applied.
Current and capability Level 2 - Managed
future maturity Level 3 : Defined . .
level of OSC | Technology & Level 4 - Quantitatively Managed Table 3. Maturity level of technology & management capability of
management 0sSC
capability Level 5 : Optimizing
Time Maturity level Details
Cost - Only follow-up response to defect cases occurring in the
Quality Level 1 process of applying OSC PC is performed, and documentation
Performance — Likert 5-point scale . and reporting procedures are omitted.
" Productivity . ’ (Initial)
Indicator for : (Very important / important / moderate / - Steps to create a framework for contract management
0SC Environment unimportant / very unimportant) (specifications, guidelines, etc.) suitable for OSC PC.
Satisfaction - There is a process to improve the risk factors of defects in OSC
Safety Level 2 PC through feedback.
Predictability (Managed) | -Apply contract management items suitable for OSC PC based
on empirical facts.
- Company-wide collection of defects and reconstruction cases
o
0SC PCO] Vi} @E E: gz 9.“ O] O]' ‘—r"}d ]’—i’l' é Level 3 occurring in the process of applying OSC PC.
C TE=ERER ]S O)5}F o] 71& &3R0] . - When a defect occurs, personnel are generally aware of the
L O SsFE AlZE Q5 0SC PCete) 7t b0l T Oefined) | 0 e
Q] TH= o] ALhal MZISHIUZE @ Z5FE Al - Broadening of contract management work.
Aol OSC PC & 9] =Qjo] duht "SIl W74l - Systematic management of quality through quantitative data
such as the number of occurrences, frequency, and damage
7 ]‘7 @ 0SC PC ?'5%21:‘]21% 331 OI'L ]‘Ic')r’t “_T"/\ ]E}J—J— /&H Level 4 of defect occurrence cases.
ZVSIAILIZ9 I==e) o] g3l o) 2= (Quantitatively | - The level of operation with a system that not only handles
O} ]7]} @ OSCPC & LS 9]»# ] H Managed) defects, but also improves and develops them.
OH OF &t 5} X}oH QoIS _‘_T'_ ]E]-j_ Z}o]-/]\:} L] 7]]-‘? ®-1) :—E{-LH - The level of contract management is continuously monitored,
improved, and specialized.
0OSC PCO] Z=&] &gk IF 9] SlA 451} gfs 5E7E QF
- Predict possible problems through feedback as well as follow-
FEe o Arghal AZEHL 77]'? @ 2) =] OSC PC9] up and prevent them in advance.
= - The level of possessing the ability to establish
S Hl ZF IFK O S @) . . .
/ ] == t}E] @1 Ot 'L]- “] OJXH } ok L:W—} —U-:FL e Level 5 countermeasures in advance by researching cases outside the
‘i“% @h TSEE]'_L ol Az }OH\J L] 77 ]'? (Optimizing) company.
- The level of contract management based on the concept of
= 1 = SirteE Fo0 T integrated project delivery.
OSC PCOl A1} X89O AUE =QT-E =451 ¢ i d project deli
- Steps to continuously apply and develop best practices in the
&l HIKIE frameworkE TE0IACKFig. 2) (Cao et al, industry.
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2015; Chan et al,, 2004; Jonsson et al,, 2017; Wasana et
al, 2019). © AR @ HIE, @ &, @ ditd, ® &8, ©®
TEEE, @ OHY, ® o5 -E 0] ATA SQEE 58 e
= S0t

OSC PCO] 27| g} 7l B e ool o/l =&t
njef Q7 = A0]9] Gap A Sofl M =& 7t
Stal ARAZE Q1A ek= Hel Qe ety Qs A
S FEg ol UAE AR Wees AEFUrKTable
2y, (Table 3).
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< Years of experience »

Yearsof No. of | Percentage of
experience | respondent |respondent(%)

~ 3yrs 29 16.1 10.0% (18)
3~5yrs 18 10.0

5~10yrs 25 13.9 B @3
10~20yrs 34 18.9

20yrs~ 74 41.1 18.9% (34)

Total 180 100

M~ 3yrs 3~5yrs 5~10yrs

10~20yrs  M20yrs~

{ Company size »

12.2% (22) /' 2.2% (4)

Company No. of | Perentage of

Size respondent |respondent(%) '

~ 50 22 12.2 G5 &G
51~100 4 2.2
101~500 30 16.7

501~1,000 72 40.0

1,001~ 52 28.9 <A

Total 180 100

H-~50 51~100 101~500

501~1,000 M1,001~

|,

¢{ Company type >

10.6% (19)
Yearsof No. of | Perentage of
experience | respondent |respondent(%) 11.7% (21)
e | 19 | 106
Owners 21 11.7 11.7% (21)
Architects 21 1.7
G/Cs 39 21.7
21.7% (39)
Manufactures| 15 8.3
CMs 65 36.1 8.3% (15)
Total 180 100 W Academy, Research Owners
Architects G/Cs
MManufactures HWC/Ms

Fig. 3. Distribution of respondents
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WebZ|dh A2 AAEHE F56}
AAlstglon, 20208 98 RE F g3t AAIGIATHFig.
4. A QAIRIoI9 it X FL ATHA SREE &
A5k7] Qo 2 Pl A B WRHEAS AAIGHICE
Kolmogorov-Smirnov®} Shapiro-Wilk A4&AE E3) A+t
A AEE ofdal, e TSGR ZRATE SHO FA|
H Bt xjolo] SAE [Algre A5 ?lal Kruskal-
Wallis HIX 55 A8 & AAIGIACE AZeES B9%E Al
AL}, A = SPSS v.259) Excel 20162 AFEGIQITT.

OSC(Off-Site Construction: &8 &3} 7|
Bt PC(Precast Concrete) 3T & A1
AQMZEMSUZ2HE ANt F: 4

IE N Oy APEHWHY: Off-Site Construction 7| ¥ 3BT AL
) "OSC(Of-Site Construction: ¥ 8 W E)7| ¥ PCF Z7(0|® 0SC-PC)

: LT

CHYU WSS OSCAC BETUY BN SIW AN VY YA RKEH

HERU AR RER AT

50/01,
IS 210j2 22 Y#0| XIgEUCTH

2020.09.01

* OSC(0ff-Site Construction) V&, URAI RO SR RX 0142 B200M 87
(Element), & 8 (Part), YZE F ¥ (Pre-assembly), # & (Volumetric Unit) S & B4 & 22
o SUHC SN U AFBE EYY

Fig. 4. Web based online survey system
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4.1 0SCe| 21l =@ THA|
SEFE AIZE ISt 0SC POl 71a S3bEQl 9] o
A O] BA] ATR= (Table 42} ZTF.

Table 4. Efficient Level of OSC

No. of Percentage of
Level of OSC respondent responder?t (%)
Level 0 : Cast in-situ 1 0.6
Level 1 : Component and sub-assembly 15 83
Level 2 : Non-volumetric assembly 84 46.7
Level 3 : Volumetric assembly 44 24.4
Level 4 : Modular building 36 20.0
Total 180 100
Mean 255
Standard deviation 0923
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AR O 2 Level 2 @ Non-volumetric assembly, H &
F g9 0sc7t gardolgtal 91418k AL Non-
volumetric assembly}: i T 22 E =61, 2D PC &
A i, PC BE, 712 Z2Q) Soll &8%a! QT 244%9]
SHUES E = Level 3 : Volumetric assembly= YA &t
¢ ZYE 56, 3D HESI] &8%a1 QIrh

FAE Q14] RIO|E =Qlety] fl5to] AL S/} g1t
AQl =HAQ] WAHEAS AAIFICKTable 5). THE &
AE2 SHO| BAlQt HssotA Rastal Al FHH,
AAALS] SE2 Level 4 : Modular building 2} Level 3 :
Volumetric assemblyol] HEE N = A 0l = AR

me A= AR
Lt O], AIFAFES 0SC ?‘5‘?:149] Bige AFskl e
FAIEA O =2 B9 = BAVE gutAoletal Q145
A QT & <= QAT

sAE folgts SRlotilA A+t A- e AAIGIIA,
e TSR] I3ICE O], Kruskal-Wallis S &
alf 0SCOl 1FAQ] =IHHAI9] Faz= SIAL EFC] HERo
A Lot ARMEE 7146kl SAFCE |RATE
SHOTSICHchi-square=20.388, p=0.001, df=5).

Table 5. Cross-tabulation of efficient level of OSC by company types

Efficient Company Types
level of |Academy, . Manufac-
0SC | Research Owners |Architects] G/Cs turers C/Ms Total

Level0 | 0.0% | 0.0% | 0.0% | 0.0% | 00% | 1.5% | 06%
level1 | 00% | 95% | 48% | 7.7% | 00% | 13.8% | 83%
Level2 | 789% | 333% | 57.1% | 69.2% | 13.3% | 32.3% | 46.7%
Level3 | 10.5% | 38.1% | 19.0% | 154% | 33.3% | 29.2% | 24.4%
Level4 | 10.5% | 19.0% | 19.0% | 7.7% | 53.3% | 23.1% | 20.0%
Total |100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
Mean 2.32 267 2.52 223 340 2.58 2.55
SD. 0.671 | 0913 | 0873 | 0.706 | 0.737 | 1.044 | 0923

4.20SC Z¢o| UM
ST AIZ Alo] 0SC PCOl =¢]9] Q9| BA1 4
IH= (Table 6y} ZTH.

Table 6. Need of OSC

80.6%2] SHAI SgAQ B S k. tiRlFeR 5
STE AIZ Alofl 0SC PCOl E=Q10] H QBT Q146!

—Xriﬂ‘% Q14] ROl & =fla}7] floto] SIAF EF7LE 0SC =
HOl PR WAHEA S AAIZICKTable 7). tHRES] =
AE0] 0SC 3 =0l WMo thell ZotA w714l A=
HHHO BHRARY] B (362)0] g We A0E HOp W
/\}gg OLET\% oz J.ﬂJC_)L ].]:]._Ty_ 1_7]]7;] O}h]:]-_]_ EO]E]-

SAR Rogte SRlstIx 4 AEe Aol
A E TEESHA] B3iCt 01, Kruskal-Wallis @Eﬂ% %
ol 0SCel Ol Q= J|AF E7FQ] HFojx =t
Ct= RIS 712Zh6l] EAROR Kolg< Solgitt
(chi-square=22.746, p=0.000, df=5).

Table 7. Cross-tabulation of the need of OSC by company types

Need of Company Types
0sC N
Academy, Owners |Architects] G/Cs Manufac C/Ms Total
Research turers
Sondl |6 g0, | 48% | 00% | 0.0% | 00% | 31% | 17
disagree

Disagree| 0.0% 0.0% 0.0% 2.6% 0.0% 0.0% 0.6
Neutral | 0.0% | 286% | 143% | 128% | 6.7% | 246% | 17.2
Agree | 474% | 619% | 52.4% | 59.0% | 53.3% | 554% | 556

Strongly
agree

Total | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
Mean | 4.53 3.62 4.19 4.08 433 3.83 4.02
SD. 0.513 | 0.805 | 0.680 | 0.703 | 0.617 | 0.821 | 0.773

526% | 48% | 333% | 25.6% | 40.0% | 169% | 25.0

4.3 0SCPC 25 FEHS X2{6t=0|Q

0SC PC FsFEg &elcte Olf 2ade 5+38H
0] ZFs3lom A1l BAS CEHMS (Multiple response
analysis) H1eitA] H WAHEA S AIHFCK Table 8). 2H &
HAPE AEist ghat AElskA] 2 gl thatod 0t 1

[e]
Z o|Rgos FYslo] EAGICE A }L Ol 7= ZAHY]
2t E&(700%) =8I 27 12 65.0%) Z72 SFAHG1.7%)
OF ZQ5Il HCh

FAE Q1A ZJOJE 2Qlskr] Qlsto] 2|AF SFeE 0SC

PC BEFUE TG olel LAEAE AL
Need of 0SC oot | e o Table 8. Drivers of 0SC
Strongly agree (5) 45 250 - Percentage of
Agree (4) 100 556 Drivers e
Neutral (3) 31 17.2 Improves project schedule performance 126 70.0
Disagree (2) 1 0.6 Decreases construction costs 34 189
Strongly disagree (1) 3 1.7 Improves project quality 93 51.7
Total 180 100 Helps deal with skilled labor shortages 17 65.0
Mean 402 Improves project safety 60 333
Standard deviation 0.773 Total 180 -
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(Table 9). YFAR= THE ZAJ0f HIsH QFE 8Fed(9.5%) <t
HI& #42(14.3%)0] 45’_ SHES HAACL

Table 9. Cross-tabulation of drivers of OSC by company types

Company Types

Dri f OSC -
Nero Academy, Owners |Architectsy G/Cs AL C/Ms

Research turers

Improves
project schedule | 57.9% | 61.9% | 85.7% | 74.4% | 60.0% | 66.7%
performance

Decreases

- 211% | 143% | 38.1% | 154% | 20.0% | 15.4%
construction costs

Improves project

h 474% | 57.1% | 66.7% | 359% | 46.7% | 56.9%
quality

S2Reto] B3 O Tt orTt Sy AT KE N - FHY HPAN LHHIE FHOE -

9,
rr

Qe IZAHE Q5 (524%)0) =2 SHUES H
AE AAE sHY 0SC Z2EHE AA Al BRRQ)

9] Al e s =7 oA SHEN & i

= HOITE E8k AZEALY] TS HIE A Q(46.7%)9]
F0] =QH=0 0]= 0SC HEAIE MAkshH HIES &
Slo] SHE T 20 HOIT)

rr‘ %3
e
ok ojg yy b
0% ¢ {o o

l'l
T
o o

15/

Table 11. Cross-tabulation of obstacles inhibiting more use of OSC

Helps deal with
skilled labor 842% | 524% | 619% | 744% | 73.3% | 56.9%
shortages

Improves project

474% | 95% | 42.9% | 282% | 33.3% | 36.9%
safety

4.4 OSC PC B3 ghdst
zojRe

OSC PC &89 =9} gX3lE Qloff F5sloF & &
oQel F8 5t B5-3H0| 7Hs o Al B#A 2 TE
HH= (Multiple response analysis) FIEEA & WXIEAS

ARIZICK Table 10y ZH SEIAL Mgt g2 3t Helsix]
22 gt=of thoto] 01} 12 OJRYOE FAYolo] BA3H

C}. A Al OSC PCE VHHBIA] 25(53.9%)7F hEA]Q1 &
OfQ010E HEB O 0SC PCo| ABleiR] B HIZ HEA]
(35.6%), ZZ0] thet 23 (32.8%), PC & Q1z=gto] Hrf
(31.1%), OSC PCE Q151K L= WIERH294%) ot Z=Q5t
o RQOIOF QAT A1 QITh

i

SLEELNE

Table 10. Obstacles inhibiting more use of OSC

Obstacles Frequency fl::;c::;ac??;f)
Not part of project design 97 539
Project delivery method 64 356
Project types not applicable 45 250
Availability of OSC shop locally 56 311
Availability of trained workforce for OSC 47 26.1
Costs too much 43 239
Owner doesn't want OSC 53 294
Inspection uncertainty 32 17.8
Concern about quality 59 328

Total 180 -

FRIE Q4] XHolE E0lsty| Qlsto] SIAF SFeF 0SC
PC Z5FH H3IE Flo FEaor g FojQo1o] WAt
HEA g AAIICKTable 11). AAAR= OSC PColl Bl&gt 4=

s

by company types
Company Types
Drivers of OSC ?feas:::z' Owners |Architectss G/Cs M:J\rzt:c- C/Ms
NOtDZ’é;’;E’rOjed 474% | 42.9% | 57.1% | 53.8% | 46.7% | 56.5%

Project delivery

421% | 333% | 38.1% | 282% | 53.3% | 33.3%
method

Project ypesnot | 46 5o, | 19,09 | 52.4% | 17.9% | 26.7% | 23.2%

applicable
Ava;l:(?:}écc;f”;)sc 211% | 381% | 23.8% | 256% | 20.0% | 37.7%
Availability of
trained workforce | 57.9% | 38.1% | 19.0% | 15.4% | 40.0% | 18.8%
for OSC
Coststoomuch | 158% | 28.6% | 23.8% | 33.3% | 46.7% | 13.0%
O"Vvvr;irt‘g’gé”t 316% | 14.3% | 33.3% | 17.9% | 53.3% | 30.4%
Lm‘;’ff:ﬁ?y 263% | 14.3% | 48% | 154% | 20.0% | 21.7%

Concern about

. 474% | 33.3% | 23.8% | 30.8% | 60.0% | 23.2%
quality
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SD=0.95)2 |9n|st xIo]E HATE t(179)=-25.317,
p=0.000. T3, 7& ¥ &g ] I +=FM=1.67,
SD=.076)3} jgf @t $5(M=361, SD=0.98) KO0t
ZIO1E HAC}: £(179)=-24,37 p=0.000.
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Table 12. Descriptive statistics of maturity level of OSC

Organization
capability

Technology & management
capability

Maturity level
Current | Future Current | Future

level level =D level level
Mean 1.81 3.57 1.77 1.67 3.61 1.94
Standard deviation | 0.76 0.95 0.93 0.76 0.98 1.05
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Fig. 5. Current and future maturity level of OSC

ZE|OJZHM=1.81, SD=076)1} 7% AFM=167,

SD=076)9] Sl +FE2 SAFOZ F9u|st Xojg HRA
Ch t(179)=2.990 p=0.003. O1Z E4l], 71& X #e] &k
SRl 4=20] O Wrhal Zdsial Qlee SoIgitt.
= FAZH A = HEt jEf QF 47520] =010} H

Chal H713ICKFig, 5y. CHIE CMAR= Dj] Q7 42Z0f o)
alo] The FRIECH 22 WA g7ehs de & 4+ ok

SAH fogke gol ohﬂ Brtd Adg AAlekdal,
BHEE TESHK] B3t 012 Kruskal-Wallis AAE &
3l ZR92H(chi-square=16.236, p=0.006, df=5)1} 7]"\ gl
] EH (chi-square=27.406, p=0.000, df=5)2] A& 4>

=il
= =

0

S 0 27 459] Gap A0l 514} S0 HEOIK B
I RIS 7)2Zkek EAROE Q05S 810
ST

4.6 OSC 1} X|Eo| HTHH F
0SC PC &2=Y] =9 Al Q3 Jut X179 AThA

=Q T = (Table 13)9} AT} . (
(4.34), WA (4.28), H]E(4.27), OI&EEE(4.02), T

Table 13. Mean score ranking of performance indicator of OSC

Performance indicator Mean Standard deviation Ranking

Time 434 0.66 3

Cost 427 0.76 5

Quality 453 0.66 1
Productivity 428 0.65 4
Environment 3.79 0.81 8
Satisfaction 397 0.78 7
Safety 442 0.68 2
Predictability 402 0.75 6

Table 15. Kruskal-Wallis test summary of performance indicator

of 0SC
Null hyphothesis Chi-square Sig. Decision

Time 1.813 0.874 Fail to reject

Cost 7.964 0.158 Fail to reject

Quality 7.168 0.208 Fail to reject

Productivity 7.766 0.170 Fail to reject

Environment 5.984 0.308 Fail to reject

Satisfaction 4.896 0.429 Fail to reject

Safety 2.268 0.811 Fail to reject

Predictability 5.389 0.370 Fail to reject
22 U 584l ot= 28 5 FAE QIARI0IE0] HY
OLY, Kruskal-Wallis A&9] HF7MES 7|26k 26l &

A Qo)L gl A0 LIERITKTable 15). 018 Ed,

3} & ZRIE Q1A] Zo)7} §lof A

FO| At EQk=
A], g%ﬂo il KBS ALy DHshs B

= o0

o
moll
»
_\1

T A4 A1 SAKRFES] HIRE(80.6%)0] OSC 2 E=J0]
(397), B4(379) =02 Qo Q1A% 11 QUTt. Qo SHGEIROH, 0SCo) g #%% njefoll @
0SCel G} A13x9] F=AE Q1AX01E Lot 7] f1ah ul T EHDE S =F0] §XI6] Wil QAIGHL Utk
AHEAS AAIFICK Table 14). TR ZEA|0f HIsl 2ZEA} AL 31018} 2= QIC} 0SC ZLHO) Sﬂ}rao W2 g 84
Table 14. Cross-tabulation of performance indicator of OSC by company types
Company Types
Peir:gir;;ta:rce Academy, Research Owners Architects G/Cs Manufacturers C/Ms Total
Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Time 452 0.611 424 0.831 430 0.733 433 0.662 433 0.816 434 0.570 434 0.664
Cost 4.00 0817 | 445 0686 | 452 0.602 433 0.806 | 4.40 0.737 415 078 | 427 0.767
Quality 468 | 0478 | 485 0366 | 457 0598 | 441 0.715 460 0.507 445 0775 | 454 | 0665
Productivity | 4.42 0.692 430 0.657 448 0680 | 421 0570 | 450 0650 | 4.17 0656 | 428 | 0648
Environment | 3.84 | 0.688 3.70 0.733 4.05 0.973 3.56 0.821 387 0915 383 0.773 3.79 0.811
Satisfaction | 378 | 0855 | 425 0639 | 414 | 0793 3.90 0788 | 4.00 0756 | 392 0.795 397 0.781
Safety 447 0612 445 0686 | 448 0680 | 446 0720 | 453 0640 | 433 0.691 442 0.678
Predictability | 3.63 0.955 | 4.05 0826 | 4.19 0750 | 4.10 0.754 393 0.799 406 | 0639 | 403 0.755
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