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Won, Jeong-Hun The safety and health ledger system, which gives the responsibility of safety and health management

Tel : 82-43-261-2459 for construction site workers to the construction project owner, was introduced as part of the overall
E-mail : jawon@chungbukackr reyision of the Occupational Safety and Health Act. There is a need to explain the system’s effectiveness
in terms of economic feasibility to solve the execution problem of the system caused by low awareness
and implementation rate. In this study, the economic effect of implementing the safety and health

Received : August 3, 2021 ledger system was analyzed using cost-benefit analysis based on the data discussed at the time of the
Revised :August 11,2021 introduction of the system. Results show that creating and managing the design safety and health
Accepted : August 18,2021 ledger caused additional costs in implementing the system. As a result of comparing the cost of

preparation and the direct and indirect benefits caused by the reduction of industrial accidents, the
benefits were evaluated higher than the costs. Thus, it is thought that the safety and health ledger
system reduces construction work accidents and generates economic effects.
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279l ul-go] Heke Pl 22 f] 97 291 % AR 2ol dig 9194 87} Ak 1) SR AR

e fofl - 1 e la 98 HathaS Zototo] AR AA A A AT Fal - 1R8-S st /1948 Bt
£ AAIeHL, 2) 6183 4= Gl 1840l tiolA= 18748 At S=Hoto] 3)dA = Aol A AS vhgsh= A
AR gk, AA A EE3 7ol - 1 alol] tigh 91948 Aatials AAgA N 8T & gl A A JRE
FATAAR AlFote] A2 REEA] tiAS ot = ohar Qlek. A @7e] PR o) tigh A} z]2]o] B35t
AAAY DA 1874 B7F 2T Al sHedstr] oA A Aatol] tigh 47 fAF AR et 73 b7
5= BT FIHE]] 7 Alzto] Fasitt gk, AM @Y F2Ate] bR Aol diet T §iat 2 AlA|, AR A4, AlE
739 ol sl 74 FAEA AR7HEE A5 F27hE 194 B7toll Zroj A1 Aok gt

AARPAR A 2ol 28 F= 1275 ook Q1o fARRE 4521 A7 eX1 81, o A AARPAHER 114
£ 2JolE 7 do] e ikt e T M7 AARS Fol G5 w42 AASHAT AR 8009 sfidot
= AEAIA Z1aAte] AFAE (A, 54, 71eAh I meet A¥h= Table 29 2o, 2423 AxH ol 5a A
A 48 Q1 & gt A Y D7tz F53 & oA g7 et ks e iAo s IgT|ER Vo R B
Y=z A= AT A F 103man - day ] 912]0] a9t 71 0 2 Yrepyith Q] A HI-8-& 4hEdof| 9lof x|y o5 A
Jrii7t 7122017 AR o G ARIT7} 7 |5E0] 2-8=3iet. IR ol AP T} 71Eoll et Al g7 ]exe] Q17AH] 9F A)
Z4H| 9 7= B TRt AP AT 2] HI-8-2 8002 1 SAL 7|50 2 63,181,833 Y O & FAI =] Q{TH Table 3).

Table 2. Calculation of man-day for making design safety and health file(construction cost 80 billion won)

Engineer level

i High level ial levl Professional level
Classification Content igh leve Special levle rofessional leve
Man- Man- Man-
Man Day Day Man Day Day Man Day Day
Implementation design and review of relevant statutes 4 2 8 0 0 0 1 2 2
Risk recognition and Participant discussion 4 1 4 1 1 1 1 05 05
recording Expert consultation

ST . . . 0 0 0 2 3 6 0 0 0
(Initial, intermediate, finishing design stage)

Determine the frequency, Participant discussion and expert Consultation 4 05 2 2 1 2 0 0 0
severity, and risk allowable . .
- Client consultation 0 0 0 1 1 1 1 05 05
level criteria
RISk. asse?ssment and Assessment and expert consultation 4 05 2 2 05 1 - - 0
determine risk acceptance
Establish risk reduction Prepare risk reduction method 4 4 16 1 4 4 1 4 4
method Expert consultation - - 0 2 1 2 - - 0
Determine risk reduction Establishing reduction measures 4 1 4 1 1 1 1 1 1
method and discuss with Expert consultation - - 0 2 1 2 - - 0
clients Client consultation 0 0 0 0 o0 0 - - 0
Risk flecti . .
8 asses~sment reflecting Risk assessment and expert advice 4 05 2 1 1 1 - - 0
reduction measures
Reflect deS{gn documents for Modify desien 4 3 12 i ) 0 ) i 0
reduction measures
Prepare residual hazard Clean up and record residual hazards 4 05 2 - - 0 - - 0
dsub Creating and submitting reports(deliberation) 4 2 8 0 0 0 - - 0
Creati itti .
rea mgrzrl;o;:l ritng Report supplementation 4 05 2 1 1 1 - - 0
Submit final report 1 1 1 0 0 0 - - 0
Sum - - 63 - - 22 - - 8
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Table 3. Cost for preparing design safety and health file(construction cost = 80 billion KRW)

Classification Cost estimation equation Result(KRW)
Direct cost(a) Direct labor cost 22,605,307
Overhead cost(b) (a)x115% 25,996,103
Technical service cost(c) (at+b)<30% 14,580,423
Sum atbtc 63,181,833

FAR] 8002] ALBALCA AARTARAT S 2h4) Al ASHE B 8-2 -8 FHAISHA 0.08% AXTEITE 8001 3
Aol et AARPAR AT 24 11§ 8291 0.08%S ALRATARA £ F91 DAo]F AAeir} 3 71247
S} A A] 8002l Shoke 2.8 LhAFE AARPARANE A4 A B 2:8o] EEF|TH Table 4).

O

Table 4. Cost rate of preparing safety and health ledger according to design and construction type

. Rate(%)
Stage Construction cost
Road Rail Port Waterworks

less than 80 billion KRW 1.73 1.69 1.84 1.66
Basic design phase

Safety and health ledger 0.04615 0.04719 0.04343 0.04804

less than 80 billion KRW 2.93 2.93 3.46 3.74
Detail design phase

Safety and health ledger 0.02718 0.02718 0.02305 0.02134

71 AU o] ATt A BAE 8009] ofah 7ol o 2.8 AARPAR AT 2 A Ayl
Foto] BT A, 7| RAA B AAEA 822 T TAFNE AAGARANG 2 A EEE Y
Shat 2 Table 59 Table 63} 20k, AT AR AN, o mte} AAQHHRAN 2o thet ] 2 el o7 B}

Table 5. Calibration results of basic design cost rate

] Rate(%)
Consct(r)lsltctlon Road Rail Port Waterworks
(KRW) ENG. fee Safety and ENG. fee Safety and ENG. fee Safety and ENG. fee Safety and
guideline  health ledger guideline  health ledger guideline  health ledger guideline  health ledger
less than 1billion 3.78 0.174 293 0.138 4.15 0.180 3.45 0.166
less than 2billion 3.33 0.154 2.69 0.127 3.64 0.158 3.07 0.147
less than 3billion 3.1 0.143 2.55 0.120 3.37 0.146 2.86 0.137
less than 5billion 2.82 0.130 2.39 0.113 3.06 0.133 2.63 0.126
less than 10billion 2.49 0.115 2.19 0.103 2.68 0.116 2.34 0.112
less than 20billion 22 0.102 2.01 0.095 2.35 0.102 2.08 0.100
less than 30billion 2.04 0.094 1.9 0.090 2.18 0.095 1.94 0.093
less than 50billion 1.86 0.086 1.78 0.084 1.98 0.086 1.78 0.086
less than 80billion 1.73 0.080 1.69 0.080 1.84 0.080 1.66 0.080
less than 100billion 1.64 0.076 1.63 0.077 1.74 0.076 1.58 0.076
less than 200billion 1.45 0.067 1.5 0.071 1.52 0.066 1.41 0.068
less than 300billion 1.35 0.062 1.42 0.067 1.41 0.061 1.32 0.063
less than 500billion 1.23 0.057 1.33 0.063 1.28 0.056 1.21 0.058
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Table 6. Calibration results of detail design cost rate

Rate(%)
Construction cost Road Rail Port Waterworks
(KRW) ENG. fee Safety and ENG. fee  Safety and ENG. fee Safety and ENG. fee Safety and
guideline  health ledger guideline  health ledger guideline  health ledger guideline  health ledger

less than 1billion 6.16 0.167 4.1 0.111 7.65 0.176 8.27 0.177

less than 2billion 5.47 0.149 3.88 0.105 6.74 0.155 7.28 0.155

less than 3billion 5.1 0.139 3.76 0.102 6.25 0.144 6.75 0.144

less than 5billion 4.67 0.127 3.62 0.098 5.69 0.131 6.15 0.131
less than 10billion 4.15 0.113 3.43 0.093 5.01 0.115 5.41 0.115
less than 20billion 3.68 0.100 3.25 0.088 4.41 0.102 4.76 0.102
less than 30billion 343 0.093 3.15 0.086 4.09 0.094 442 0.094
less than 50billion 3.15 0.086 3.03 0.082 3.73 0.086 4.03 0.086
less than 80billion 293 0.080 2.93 0.080 3.46 0.080 3.74 0.080
less than 100billion 2.79 0.076 2.87 0.078 3.28 0.076 3.54 0.076
less than 200billion 248 0.067 2.72 0.074 2.89 0.067 3.12 0.067
less than 300billion 231 0.063 2.64 0.072 2.68 0.062 2.89 0.062
less than 500billion 2.12 0.058 2.54 0.069 2.44 0.056 2.64 0.056

Table 7. Number of construction sites by order classification by year(Unit : EA)

Construction cost(billion KRW)
5<cost<l0 10<cost<l2 12<cost<20 20=<cost<30 30=<cost<50 50=<cost<100 100<cost<200 cost>2000

Classification Year

) 2015 483 85 144 96 57 85 54 6

Public 516 513 103 188 100 52 54 52 7
construction

2017 529 91 167 107 72 65 37 21

2015 1,431 186 367 257 227 253 201 106

Private

R 2016 1,388 198 376 243 257 272 183 100
construction

2017 1,363 176 393 244 234 246 155 89

29 509] o)A} AATAL AFAAA Ak FAEAe] 509 049l ARG HAFC 2 20152017 3137 FARE

NI FAE TEsle] A4 ARG S Table 77} T
BARE FTHHS 71202 @A 4, AAPARATA A A EEE WA vl 8 882 Wgstel AAPAR ATy

ZEAo] W st A 9 o H]-&-2 AH=E519ITh 20153, 20164, 201702 7]5.0 2 HHAH|-8- Table 8~107} 2t} A&
T FA 0] F 3] H8-S HESH A} AARPAR ARG ZAdof] A3 F= Hl-8-2 AT ] AH[8-2810.29¢, Z[hH]

£-21024.691 902 ehgeh webd AARME At J4 0 Qe 5} Rslof sk
21910 2 ol 7Ps stk thik, Al £4) A TEERoA AZ Al G At 47
A7} 712 SAsH QRCIARA A Ayl AAE 24 A 9 a kel Tiek Tk F712 7| Ashe

ZolBz 71|82 gl A o= AASIA.
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Table 8. Cost to prepare design safety health ledger by construction size(2015)

Construction Size(billion KRW)

More
7.5 11 16 25 40 75 150 than 200 Sum

Total construction cost in
public(100 million KRW)

Total construction cost in
private(100 million KRW)

34,376 9,279 22,197 22,903 22,354 60,345 72,501 26,058

100,780 20,516 57,016 63,201 87,938 180,255 281,495 419,412

Minimum rate(%) 0.108 0.102 0.098 0.093 0.087 0.081 0.071 0.066
Basi Maximum rate(%) 0.125 0.115 0.108 0.099 0.091 0.081 0.074 0.071
asic
design ~ Minimumecostinpublic o, g 0 o100 o108 1o4s 4868 5148 1720 2264
phase (100 million KRW)
Maximum cost in public
(100 million KRW) 42.80 10.63 23.88 22.56 20.23 48.88 53.65 18.50 241.1
Minimum cost in private
(100 million KRW) 108.84 20.97 55.99 58.46 76.51 145.41 199.86 276.81 942.8
Maximum cost in private
(100 million KRW) 125.47 23.51 61.35 62.25 79.58 146.01 208.31 297.78 1004.3
Total construction cost in
public(100 million KRW) 34,376 9,279 22,197 22,903 22,354 60,345 72,501 26,058
Total construction cost in
private(100 million KRW) 100,780 20,516 57,016 63,201 87,938 180,255 281,495 419,412
Minimum rate(%) 0.096 0.093 0.090 0.087 0.084 0.080 0.071 0.066
Detail Maximum rate(%o) 0.126 0.116 0.109 0.099 0.091 0.081 0.076 0.074
etal
design ~ Minimumeostinpublic ) 00 g e 908 003 1878 4848 S148 1720 2172
phase (100 million KRW)
Maximum cost in public
(100 million KRW) 43.14 10.73 24.11 22.67 20.23 48.88 55.10 19.28 244.1
Minimum cost in private
(100 million KRW) 96.24 18.98 51.31 54.98 73.87 144.81 199.86 276.81 916.9
Maximum cost in private
(100 million KRW) 126.48 23.72 61.92 62.57 79.58 146.01 213.94 310.36 1024.6

FARPAB AN AATAF FARANA AZA7E 25k $777} 8elohs hgolet, 3 b A
Aol BHIRE el that ol A, 2 TAIT AAN ] T, A B AR AR o] ol Fhel,
S8 AFIAARA L 0] 2121 5] thgoleh, FARPARAN G A E AT AALAR ARG 27
2 AL Apget, B B9 AFAL ol owgaex] S0l he 22 o] R0l 1, WA Selo] 275
Y739 AAATT 1S} A Sele] FSHEE A9 AITAL AR AT AZFeIA 0 AZte] A
£ 27 4 Gk @ 4 ek, 5, BARIARAG A ofall lo] W] Q%] £ A4 U 5o 2AV} B
QLoD WEAY F7}u]gol WAsHA ehE A0 2 ALY,
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Table 9. Cost to prepare design safety health ledger by construction size(2016)

Construction Size(billion KRW)

More
7.5 11 16 25 40 75 150 than 200 Sum

Total construction cost in
public(100 million KRW)

Total construction cost in
private(100 million KRW)

36,808 11,242 29,115 24,250 19,385 38,943 71,016 25,668

98,048 21,823 58,213 59,511 99,595 194,030 256,143 377,996

Minimum rate(%) 0.108 0.102 0.098 0.093 0.087 0.081 0.071 0.066
Basi Maximum rate(%o) 0.125 0.115 0.108 0.099 0.091 0.081 0.074 0.071
asic
design ~ Mimimumcostinpublic o o5y 40 ags9 2243 1686 3141 5042 1694 2179
h (100 million KRW)
phase
Maximum cost in public
(100 million KRW) 45.83 12.88 31.33 23.89 17.54 31.54 52.55 18.22 233.8
Minimum cost in private
(100 million KRW) 105.89 22.30 57.17 55.05 86.65 156.52 181.86 249.48 914.9
Maximum cost in private
(100 million KRW) 122.07 25.01 62.64 58.62 90.13 157.16 189.55 268.38 973.6
Total construction cost in
public(100 million KRW) 36,808 11,242 29,115 24,250 19,385 38,943 71,016 25,668
Total construction cost in
private(100 million KRW) 98,048 21,823 58,213 59,511 99,595 194,030 256,143 377,996
Minimum rate(%) 0.096 0.093 0.090 0.087 0.084 0.080 0.071 0.066
Detail Maximum rate(%) 0.126 0.116 0.109 0.099 0.091 0.081 0.076 0.074
etal
design ~ Mimimumecostinpublic 355040 9620 2100 1628 3128 s042 1694 2078
h (100 million KRW)
phase
Maximum cost in public
(100 million KRW) 46.19 13.00 31.62 24.01 17.54 31.54 53.97 18.99 236.9
Minimum cost in private
(100 million KRW) 93.64 20.19 52.39 51.77 83.66 155.87 181.86 249.48 888.9
Maximum cost in private
(100 million KRW) 123.05 25.23 63.22 58.92 90.13 157.16 194.67 279.72 992.1
=
3. QFMEIZATHTY Zhy TO|2
3.1 HYEM TR
AR, AAA T A AV Al B8 HolZ AR ) Hol 2 Aol T e] o 2 SRSk, A1 T o2 A o]
4930 24 Qi 1744 ol ojulgiet. v, ZhgTole 2 Hel S Aloleh RE WOl SR, AHIA o1, 18-S
o, 4] A AN 52 on|teh. Aol Al PR AZA| 2 AE, AA D FAFAA ] PR A 2 9 e R E
Rofohs 33 B4 749 AiAiele Fasy] 15t Aolth. I B Al mee] tfd AHele A d 4
QAR Aol mpet 4R, AR, 2EAE AEAOR J Helo g 2 4 gk

AGAS Has AR, AEE, 2EAP R AT HS dd A E o2 & 4 qlo B e A ArAA Sl A Al A



Cost-Benefit Analysis on the Economic Effectiveness of Safety and Health Ledger

Table 10. Cost to prepare design safety health ledger by construction size(2017)

Construction Size(billion KRW)

More
7.5 11 16 25 40 75 150 than 200 Sum

Total construction cost in
public(100 million KRW)

Total construction cost in
private(100 million KRW)

38,116 9,912 25,107 25,816 27,384 46,396 51,028 60,678

96,189 19,489 61,379 59,726 91,135 176,107 214,638 337,443

Minimum rate(%) 0.108 0.102 0.098 0.093 0.087 0.081 0.071 0.066
Basi Maximum rate(%) 0.125 0.115 0.108 0.099 0.091 0.081 0.074 0.071
asic
design ~ Minimumeostinpublic (o0 s o g0 0388 2382 3743 3623 4005 2374
phase (100 million KRW)
Maximum cost in public
(100 million KRW), 47.45 11.36 27.02 25.43 24.78 37.58 37.76 43.08 254.5
Minimum cost in private
(100 million KRW) 103.88 19.92 60.27 55.25 79.29 142.06 152.39 222.71 835.8
Maximum cost in private
(100 million KRW) 119.75 22.33 66.04 58.83 82.48 142.65 158.83 239.58 890.5
Total construction cost in
public(100 million KRW) 38,116 9,912 25,107 25,816 27,384 46,396 51,028 60,678
Total construction cost in
private(100 million KRW) 96,189 19,489 61,379 59,726 91,135 176,107 214,638 337,443
Minimum rate(%) 0.096 0.093 0.090 0.087 0.084 0.080 0.071 0.066
Detail Maximum rate(%o) 0.126 0.116 0.109 0.099 0.091 0.081 0.076 0.074
etal
design ~ Mimimumcostinpublic 000 g 10 60 dm46 2300 3727 3623 4005 2272
phase (100 million KRW)
Maximum cost in public
(100 million KRW), 47.84 11.46 27.27 25.56 24.78 37.58 38.78 44.90 258.2
Minimum cost in private
(100 million KRW) 91.86 18.03 55.24 51.96 76.55 141.47 152.39 222.71 810.2
Maximum cost in private
(100 million KRW) 120.72 22.53 66.66 59.13 82.48 142.65 163.12 249.71 907.0

Table 11. The number of fatal injuries in domestic construction projects during last five years

Year
Average 2013 2014 2015 2016 2017
Number of fatal injuries in construction(person) 479 516 434 437 499 506
Number of fatal injuries in construction sites more than Sbillion KRW(person) 154 174 138 136 160 160
20% reduction in construction sites more than 5billion KR W(person) 31 35 28 27 32 32
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Table 12. Analysis of direct benefits considering fatal accidents

Year
Average 2013 2014 2015 2016 2017
Amount paid per person for fatal injuries(1,000 KRW) 304,625 244,901 301,617 325,849 311,477 343,024
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Table 13. The anticipated benefit

Average Year
2013 2014 2015 2016 2017

Number of injuries in construction sites(person) 24,924 23,600 23,669 25,132 26,570 25,649

Number of injuries in construction sites more than Sbillion KRW 4,321 3834 3975 3918 4657 5221

20% reduction of injuries in construction sites more than Sbillion KRW 864 767 795 784 931 1,044

Amount paid per person for injuries(million KRW) 45 41.334 43.192 45.259 47212 49.373

Direct cost(million KRW) 39,405 31,695 34,338 35,465 43,973 51,555

Direct + Indirect cost(million KRW) 197,025 158,474 171,689 177,323 219,866 257,775
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