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Abstract

This study analyzed the safety management efficiency through input—oriented BCC Model using DEA
by making of Models, in which this study selected the number of staff affiliated with the construction
site, number of staff members on the construction team, and number of safety personnel as Input
Factor, along with the number of disaster victims and zero—accident accomplished hours as output
elements, targeting 40—or—so apartment building construction sites which are being built by 3 domestic
construction companies.

As a result of efficiency, it was 0.643, the number of efficient DMU was 4. In the aspect of returns
to scale, 21 construction sites(52.5%) found to be in a state of increasing returns while 14 construction
sites(35%) was in a state of Decreasing returns. The reason for inefficiency was found to lie in
technical factors in case of 30 construction sites(75%). Lastly, inefficient DMU is in need of 38.9 %
and 66% reduction in site personnel and safety personnel.

Based on study results, the 29 construction sites accounting for 72.5% of DMU for safety
management efficiency evaluation object turned out to do inefficient safety management that doesn't fit
the size of each company.
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{Table 1) DMU Technical Statistics

Category Statistics Total Company “J” Company “S” Company ‘H’
Average 184 25.2 14.7 16.6
On—site Maximum value 56.0 56.0 22.0 29.0
employees Minimum value 7.0 12.0 7.0 9.0
Standard deviation 8.6 12.2 3.6 5.8
Average 10.6 14.0 9.5 9.2
Construction Maximum value 31.0 31.0 16.0 21.0
workers Minimum value 2.0 4.0 4.0 2.0
Standard deviation 5.6 7.8 2.8 4.6
Average 4.2 8.1 2.5 2.2
Safety staif WX.J.I’HUHI value 19.0 19.0 5.0 5.0
Minimum value 1.0 3.0 1.0 1.0
Standard deviation 3.6 4.7 1.3 1.1
Average 1.0 0.7 14 0.8
No. of victims Maximum value 6.0 3.0 3 6
of disasters Minimum value 1.0 1.0 1.0 1.0
Standard deviation 1.2 1.0 1.0 1.5
Average 513.8 600.1 371.3 558.4
Disaster—free Maximum value 1,305 860 900 1,305
hours Minimum value 40.0 364.0 121.0 40.0
Standard deviation 284.2 176.2 216.3 350.5
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{Table 2) Comparison of input & output factors between earlier studies

Researcher

Input factor

Output factor

Current study

No. of employees on site (on—site
employees)
No. of construction team workers

No. of victims of disasters
No. of achieved disaster—free

(2011)

(construction workers) hours
No. of safety related staff (safety staff)
Total capital
Lee Hyeong— rok P! Sales

Distribution cost and administrative cost
No. of employees

Current net profit

Kim Min—seob (2011)

Total assets
Labor cost
Noncurrent assets

Total sales
Operating cash flow
Short—term net profit

Jo Seong—in (2009)

Employee wages Sales
Expense for public relations

Current net profit

Kim Yuk—jin (2013)

Total construction cost
Labor cost
Road length

Bridge length
Tunnel length
Road length
Traffic
Toll revenue
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{Table 3) Measurements of the efficiency of BBC model
C C C
Category Tow | oW | Comveny | Compeny
J S H
Total 40
No. of DMUs Efficient 4 1 1 2
Inefficient 36 10 11 15
Technological efficiency* 0.643 0.515 0.682 0.698
Purely technological efficiency** 0.701 0.556 0.722 0.779
Scale efficiency*** 0.915 0.919 0.942 0.893
CRS 5 1 1 3
R
eturn to DRS 14 5 1 8
scale****
IRS 21 5 10 7
Technological
30 10 9 11
Cause of factor (T)
inefficiency
Scale factor(S) 6 - 2 4
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{(Table 4) Evaluatory measurements of efficiency
. Purel
DMU Tech'nf)logmal technolo;]ical Scale efficiency* Returns to scale | . Cau.s.e of
efficiency .. inefficiency
efficiency

Average 0.643 0.701 0.915
DMU J1 0.650 0.794 0.818 DRS T
DMU J2 0.400 0.415 0.963 DRS T
DMU J3 0.402 0.408 0.986 IRS T
DMU J4 1.000 1.000 1.000 CRS
DMU J5 0.169 0.199 0.848 IRS T
DMU J6 0.806 0.818 0.985 IRS T
DMU J7 0.291 0.373 0.781 IRS T
DMU J8 0.446 0.488 0.915 DRS T
DMU J9 0.381 0.392 0.971 DRS T
DMU J10 0.409 0.437 0.935 IRS T
DMU J11 0.716 0.789 0.907 DRS T
DMU S1 0.379 0.414 0.916 IRS T
DMU S2 0.923 1.000 0.923 IRS S
DMU S3 1.000 1.000 1.000 CRS
DMU S4 0.537 0.539 0.997 IRS T
DMU S5 0.665 0.679 0.980 IRS T
DMU S6 0.663 0.673 0.985 IRS T
DMU S7 0.857 1.000 0.857 IRS S
DMU S8 0.738 0.745 0.991 IRS T
DMU S9 0.373 0.461 0.810 IRS T
DMU S10 0.748 0.805 0.929 IRS T
DMU S11 0.719 0.750 0.959 DRS T
DMU S12 0.577 0.604 0.956 IRS T
DMU H1 0.475 0.487 0.975 DRS T
DMU H2 0.561 1.000 0.561 DRS S
DMU H3 0.768 0.862 0.891 DRS T
DMU H4 1.000 1.000 1.000 CRS
DMU H5 0.886 1.000 0.886 DRS S
DMU H6 0.462 0.469 0.983 IRS T
DMU H7 0.630 0.640 0.984 IRS T
DMU H8 1.000 1.000 1.000 CRS
DMU H9 0.149 0.600 0.248 IRS S
DMU H10 0.926 0.962 0.963 IRS T
DMU HI11 0.549 0.575 0.955 DRS T
DMU H12 0.953 0.974 0.978 DRS T
DMU H13 0.750 0.750 1.000 CRS T
DMU H14 0.652 0.705 0.924 IRS T
DMU H15 0.924 1.000 0.924 DRS S
DMU H16 0.463 0.500 0.926 DRS T
DMU H17 0.714 0.725 0.986 IRS T

» FRASY = 71884 [CCR] / &57]1sasy [BCC)
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3.4 IZRAG 9 JZF3 A {Table 6) Ratio of improvement in different
resources used in inefficient DMUs (Unit: %)
DEA RE3elA vl g&2o=w Z4%7kd DMU= it Construct Safety
a54 DMU = w®iglelr] flstel 54 F7F d34= Division employecs —ion staff
HiEe 2 wxup] gl DMUE AAste] wlx|ul]s) workers
ojo} st} Average 38.9 45.5 60.0
a8 Z4go] 19 &84 DMUE  (Table 5 DMUJ1 | 235 16.7 00.0
o4 1 vjg} 2] 14709 DMUERA o]5& te R B
Hl G584 DMUS| WIx|ul] oz dAxo] &85 DMU J 4 0.0 0.0 0.0
BIAILS DMU J 5 80.4 80.6 94.7
DMU J 6 16.7 42.9 33.3
{Table 5) Reference groups for different DMUs DMU J 7 60.9 66.7 85.7
and the number of times they are referred gﬁUU i 2 282 222 ggg
to(Unit: No. of times) DMU J 10 55:6 66:7 83:3
DMU J4 S2 S3 H4 H8 | H15 DMU J 11 18.8 25.0 60.0
No. of DMU S 1 59.1 68.8 80.0
fimes T DMU S 2 0.0 0.0 0.0
referred DMU S 3 0.0 0.0 0.0
to DMU S 4 47.1 81.8 50.0
DMU S 5 33.3 55.6 66.7
DMU S 6 33.3 50.0 50.0
3ol FxAEe] = 853] 6714w, DMU DMU S 7 15.4 33.3 0.0
H49] #x314= 263]01d), o]= & DMUSY vl DMU S 8 23.1 50.0 50.0
ahd 22347} B wolrh o2& DMU H47} o} R SRy S
& vla&2 DMUSH fAFsE 2308 Ay glo] ol DMU S 11 25:() 30:0 50:0
A9 5E4 DMUR @ Z23TE Hols 20w DMUS 12 | 42.9 50.0 50.0
A 7Fssiek DMU H 1 51.9 53.8 50.0
DMU H 2 0.0 0.0 0.0
3.5. H] 35-_.%14' DMUE] Xj,?ﬁ Er?:]‘%k ,ﬂ.yg Ej. DMU H 3 14.3 12.5 33.3
DMU H 4 0.0 0.0 0.0
DMU H 5 0.0 0.0 0.0
DEAE o837t 84 5897 dyeld ddixe DMU H 6 52.4 50.0 66.7
= 8] &84l DMUZ 37k DMU+= &% DMU DMU H 7 37.5 44.4 50.0
2 Wgkel] 918 MAnstast sk el a84 DMU H 8 0.0 0.0 0.0
SAPAH S (Virtual Efficient DMUs) 8] #2 %] DMU H 9 46.2 33.3 200
sk Flead o §9]o] HAeE golste] a8A DMU H 12 O_b 12:5 66:7
We] AEE ZEstoof st DMU H 13 25.0 66.7 50.0
v 5872 DMU7} &&% DMU= Hslslr| fst F
Had ot el B RS Aus v I g co) pyvu g9k w84 DMUZE E7) 91814
w (Table 6) off Axsigior] DMU | IS o) pgow a9 DMU S3, He% Rt
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