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Abstract : As performance measurement is important for systematic management, the key indicators for performance
measurement have been consistently researched in the construction industry. However, there are only a few cases in which
performance measurement is performed because it requires strenuous efforts to collect data for measurement. Unlike the public
sector, which has been collecting project data through laws, the private sector has very little data to measure performance.
In contrast, supervision work concerns important data necessary for the performance management on building construction
sites in accordance with the Building Act. Therefore, in this study, we used the data from supervisory reports to measure the
performance of private building projects. First, we derived 6 performance areas and 15 indicators through a few rounds of
expert group discussions and 2 surveys. Then, we identified the performance indicators with high feasibility of data collection
and computed their degree of significance via the analytic hierarchy process. It is expected that the performance indicators and
their computational processes derived in this study can be used to systematically measure the performance and aid the speedy
diagnosis of private building construction sites.
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Table 1. Scope and objectives of performance evaluation in the previous studies
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Table 2. Data from the supervisory report related to performance
measurement
Categories Work scope Data of supervisory report .Pat?
utilization
Area, construction duration, o
- Overview total construction cost, etc
summary |t evevi - - -
IrAS"€ye VIEW | Bird's-eye view, site plan, floor ord
plan, etc
Progress 1%
nd
- Status of constr. Maqpovver by workf typesk 2
progress Equipment status by worl n
- Status of typgs po
Process | manpower & Project schedule 2
Mat. equjp, input Subcontractor, payment and ord
- Project schedule | contract date of subcontract
- Status of - -
subcontract Comprehensive evaluation .
of process management 1°
(Qualitative Indicator)
Number of inspections by work 18
- Primary mgt. types (pass, fail, re-pass)
issues of each Inspection details 1
Site process - . -
- Check constr. Review of technical review o
Mat. status by work report and construction plan
types ) Shop drawing review results 2n
- Technical review  conciriction plan review e
results
Material selection review oo
) results by work types
- Selection and -
review of major | Quality performance )
. materials evaluation by work types 2"
Material & | _ Quality (Number of tests and retests)
Quiality . ) -
Mgt inspection | status of Quality manager o
" | -Status of quality | placement 2
manager
placement Comprehensive evaluation
of quality management 1
(Quialitative Indicator)
- Status of safety | Number of safety training 2
inspection
-Work Status of use of safety 2
instructions management cost
for safety

Safetyand | management Comprehensive evaluation

environ- | - Safety training of safety management 1
mental performance (Qualitative Indicator)
manage | - Status of
ment use of safety Amount of construction waste 2
management
cost Comprehensive evaluation of
- Status of ompre enilvle evaluation c; »
construction environmental managemen

waste treatment (Qualitative Indicator)

- Status of constr. | Status of construction
Others participants manager and supervisor
- Change of order [ change orders, increase in cost 2m
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COAA Performance Assessment Degree of d_e5|gn complete_ness at the_pre-
. (@] O O O O O - construction phase, contingency ratio,
Sys. in Canada - -
prefabrication ratio
‘The Construction Technology
Promotion Act’ O O O O O O - Demand and cost-benefit analysis
post evaluation report
‘The Construction Technology
Promotion Act’ construction O - O O O - Subcontract status, complaint
evaluation report
Cha & Kim(2008) O O O O O O O Risk (usage status for contingency), theft
Number of construction method
Kim et al.(2003) O O @] @] O O (@] O improvement, productivity improvement
proposals, employee learning and growth
This study O O O O O O O
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Table 4. Performance indicators on private building construction sites

Y2[CI0|E] 7[gte] RIZ A= x| & I

o

Area | Performance indicator Description Area Performance indicator Description
Time efficiency (Total Duration) / (Architectu ral Area) Accident rate Number of recorded incidents per 100
employees
Time increase rate by (Increase Duration by Change Orders) / Frequency of safety (Number of Safety Training) / (Project
Time change orders (Planned Duration) Safety training Actual duration x Architectural Area)
Adequacy of process Using the evaluation rgsults of supervisory Adequacy of safety Using the evaluation re;ults of supervisory
report(final) report(final)
management X . management . .
: Rating as poor, average, or good - Rating as poor, average, or good
Cost efficiency (Total Cost) / (Architectural Area) Waste generation rate (Waste(ton)) / (Architectural Area)
Cost Cost increase rate by | (Increase Cost by Change Orders) / (Planned
change orders Cost) Environment Adequacy of Using the evaluation results of supervisory
‘ - - P environment report(final)
Quality test failure rate (Number of Quality Test_FalIure) / (Number o management  Rating as poor, average, or good
Total Quality Test)
Material inspection (Number of Material Inspection Failure) / »
Quality failure rate (Number of Total Inspection) Labor productivity (Total Cost) / (Number of Total Workers)
) Using the evaluation results of supervisol Productivity . :
Adequacy of quality 9 . P 3 . . (Total Cost) / (Number of Field Engineer of
management report(final) Site productivity General Contractors)
: Rating as poor, average, or good eneral Lontractors
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Table 5. Survey summary

RS E7HK] SREA] &2 2R
At 18FE Zut A0 ARESIATKTable 5). A&
ZAHE (Table 61t ZT},

. Survey .
Section method Survey period | Respondents
Measurability of . 2022.8.18.~
st Performance-related Data Likert Scale 2022.8.25. 63 persons
Importance of Performance 2022.8.18.~
2nd Indicators AP 1 2022828, | 18 Persons
staziame|ets =27 H23H Mo 20226112 ]



0x
Jo
oX
Kels
Ho
oX
o
o>
Ho
Jo
o
ox

Table 6. Experience of survey respondents

Experience in the constr. sector = g8 0 Cl o
Section perien X i private building constr. sites (Unit
(Unit : No. of persons) R
: No. of persons)
None (experienced in
Less than 5 years 2 sqperwsm_n cher than 5
private building constr.
sites)
st 5 years ~
less than 10 years 2 Less than 5 years 16
10 years ~ 1 5 years ~ 12
less than 20 years less than 10 years
More than 20 years 48 More than 10 years 30
None (experienced in
Less than 5 years 1 Supervision cher than 4
private building constr.
sites)
2nd 5 years ~
less than 10 years 2 Less than 5 years 7
10 years ~ 4 5 years ~ 1
less than 20 years less than 10 years
More than 20 years 11 More than 10 years 6

4.2 ‘d3X| B O[o|E F 7t5-d

AT A HIAE EETHTHH, (Table 4)0l|4 &
Algt 1571 AR 87} o= A 7] 7HsEAIE 11os
7] Q5 1A} AEZAFE A6t 2 iRl ze] =7 7}
s e Yes 180F 510] i =52 5O of
= gAE Fr 2 IS e =52 AelHalA9)
80~100% AE=olAl slie X3 ALk QI8 HlolH $=%]0]
7tset B g onlsith QiR 8 7FsA9l Bt 7%
£ (Table 7yal} 24T},

Table 7. Evaluation criteria for the feasibility of data collection

from supervisory report
1 2 3 4 5
Very Low Low Moderate High Very High
Collected | Collected from |Collected from| Collected |Collected from

from 0~20% | 20~40% of | 40~60% of |from 60~80% | 80~100% of
of supervisory | supervisory supervisory | of supervisory |  supervisory
report report report report report

AR 329] HlolH 4 7hsd A E flal i t-7
SolRom, Y7L 3 olide Ad FeE A-olUrt H
Ole] =7 7Fsd9] ZE7IES 95% AlE|eFojA dEE
t-A" 219 KOLFE(p-value) 2 AREIR O, Alg
BAS Q16 IBM SPSS Statistics & 280.1.1(15) =271
S ARSSIRACE A7 o] 3HTE Hal p-value ZL0]
AFE 2943 (0=0.05) KL A =EH 22 oy =
o] oloittal iAo, of7]of sigdshs Xige &

77 st=rsmass =2k 23 HeS 20224 119

TlgEd, dAHEE0 e SAHISEE, SEETREE,
y

S HIE, CHIRAEY, ALH 7 EEREERO] 671 A
7} Y SITK Table 8).

S, TloJH =7 7Hs0] W2 AR 2 SAHIEEY,
ZIARMALY, SEEEAY S0] Rlom, Zulgho] SA
HOog QOIGIK] L& NFZE= AWM mE L7158
g, 35IEEY, EEAIETHEE, Mg S0l Qrt
Ol J1K139] HoIH 431 7Fsdo] AAL KOlsHA] &
£ Zro] EEE 012 7 K2 ulolErh ARlE 4l
HA7} g J1} 559 HlolHE SHokAl 271 miizol
Z40] ofgrtal mtdehs 4t &, 348 EY, 3
AHIGEY, FYAL H ST O] Aty AAHZo
E 15de2 gk A dolHZE 580 o
R, 22} 7F50ILE F7PRQ1 A% 1 80 Q7=
AELE EMle G1KE =5 QI HoHE ZelH A
oflA] AlFatale= AUXITE HOIH 7ol Hat $Q1E Hlulo}]
ol 4Lt Ashe, 22AE SEY E2 Xurt
o7]ofl SIESIT. ol et K= tHRE ARYoIA 09 e
Holal et /i =2AE] JulEdol= AFEHo] A
Al A 2 A70] Zx01 AIIRIIO) AIAEE Hols
&5k tie 9n] Y= HolEZ ARSE 4 AT

Table 8. T-test for feasibility analysis of data collection

Performance Performance indicator Avg | stdev | P
areas value
Time efficiency 3.19 | 0.90 | 0.048
Time Time increase rate by change orders | 3.21 | 0.99 | 0.051
Adequacy of process management | 3.05 | 0.77 | 0.313
Cost Cost efficiency 290 | 0.91 |0.205
Cost increase rate by change orders | 3.33 | 0.93 | 0.003
Quiality test failure rate 322 | 122 |0.077
Quiality Material inspection failure rate 3.16 | 1.25 | 0.158
Adequacy of quality management | 3.65 | 0.81 | <001
Accident rate 3.13 | 1.16 | 0.194
Safety Frequency of safety training 3.57 | 1.00 | <001
Adequacy of safety management | 3.43 | 0.93 | <001
Waste generation rate 3.32 | 1.01 | 0.008
Environment Adequacy of environment 302 | 091 | 0.445
management
. Labor productivity 276 | 0.86 | 0.015
Productivity - —
Site productivity 295 | 091 |0.339
43 401Q¥A I X HO| SR
7 ASAFO Gutddof] thst 5= AHPEHE
BT 27 MBS E8) TEEACL FARATH Ao
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Q5+ 2021.1%)0] 71 £Q8H JiulE ZAFEJS
M, 0]0] QP&1(19.2%), ZAMI(18.2%), &271(16.5%), AArA
(154%), BA(95%)Q) =02 EQ 7} UERITHFig. 3).
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Fig. 3. Importance of Performance Evaluation Area
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271(21.25%), ER(17.16%), OVR(13.20%), A4 (9.29%),
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Table 9. Importance and Rank of Performance Indicators

P Area Local Final
areas Performance indicator | weight | weight | weight | Rank
(%) (%) (%)
Time efficiency 2595 | 4.46 14
Time increase rate by
Time change orders 16.5 41.97 | 675 7
Adequacy of process 3208 | 535 1"
management
Cost efficiency 5255 | 9.99 1
Cost i 18.2
Cost increase rate by 4745 | 821 4
change orders
Quality test failure rate 4155 | 878 3
Material inspection
Quality failure rate 211 2363 | 531 12
Adequacy of quality 3482 | 697 6
management
Accident rate 3727 | 7.18 5
Frequency of safety
Safety training 19.2 2765 | 557 10
Adequacy of safety 3509 | 648 9
management
Waste generation rate 4630 | 4.40 15
Environment Adequacy of 95
environment 53.71 5.14 13
management
. Labor productivity 4180 | 6.52
Productivity - — 15.4
Site productivity 5820 | 883 2
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