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2. 3.1 HSE9] Ajej&=xng »d

HSE°l A The Costs of Accidents at Work™Wel= HuAHE 4w %3k o]

% Fig. 49} 7o) & o)A (http:/www.hse.gov.uk)ol]l 2% A af <24
ES AT F JEE 5SS AASY dEArr vE A9E B 5 9
T2 a3 Y. A du g AL gete] v EARE T o 6

T

=
lo

giEF2 piEste] gEetth. Fig. 55 HSES Als&AnR8 AldA

[
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Your Information

Hame of your organisation

Hame of person completing the form
Position of person completing the form
Date form completed

Total Direct Wage Costs

- k. 4 :notjil of Mio-of Wége cost Calculated
Type ofillness, Sectar, Occupation | o people~{ perday Cost

days offfrarm e

= per event - £

~il-health | |
Replacement and recruiting costs
Awerage number of workers who leave each year due to ill-health : 0.00
Average cost to replace each worker (recruitment costs etc) : 0.00

Total costs to your organisation from work-related ill-health

Total direct costs .00 |
Tatal indirect costs | 000 to | 000 |
Grand Total: £ | 0.00| g | 0.00 |

Background information

Fig. 4 Accident loss cost Model of HSE
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The Incident

Erampies Time spert Cost (1)
Cost C a I Cu I ator St Bl e i i okt

Salary costs of replazement workers . . . . .
Lest wiork time (people waiting to resurme work, ds\uys. necuoed

productivity, effects on other pecple’s xoductivity etc) . . . . .
Owertime costs . . . . 2

'(Date and time of incident
Deseription of insident . . .. .. ... L
Name of person involved

R

Cantract penalties

Rec,runmentoostsfornewstalf SEAEEAASEERRA S @ &

Dealing with incident (immediate action) Cancalled and/or lost orders . . . . .
[4/T.7 RS
Exmmpies Time spent Cost (1] =
First-aid treatment . . . i ¥ = =
PR - SR Action to safeguard future business
Making the azasafe . ... .. ... ... ... Exumpios Time spers Cust (1)

Reassuring customers

Puttingout firss . . . . . . ¢
Providing alternative sources of Suppl] for customers

Immediate staff downtime (ag work activity ;mppsd]

Olher ) Other. ... ... ... ... ...
Investigation of incident Sanctions and penalties
Exampies Time spant Cost 5] Exampies Time spers Cost (5]
Staff time to rzport and investigate incident Compensation claim payments . . .. . . ... . .. ....
Meetings to dseuss incident ebe . . . ... ... L. L Solicitor’s fees and legalexpenses . . . . ... .. ...
Time spent with HSEfocal authority inspector L Staff time dealing with legal cases g ANy
Consultants fees to assist company in investigation £ Fines and costs impased due to criminal proceedings . . . .
\_Other.. T e S - Increase in insurance premiums . . ... ... L. L.
BRI o oo o e e e i
Getting back to business
Exampies Time spant Cost (6] ¥ - ——
BAssessingrescieduling work activities . . . Exampies Time spent Cost (£]

Recovering work/production fincluding narrcusu]
Cleaning up si and dispesal of weste, equipment, products et .
Bringing work up to standard (2g product reworking timefcosts)

Repairing any damage/faults T oI

Hiring or purciasing tools, equipment, plant, services etc

W Other. .o

Fig. 5 Accident loss cost sheet of HSE
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Table 7 Accident loss cost item of HSE

= o i 7 (Title) EA
ogFxA #HH &
Abardk Aol wE o AMF AL FEH L8 A/F)
TFoH & oFFT A A H <k gr =L
Dealing with incident ogkAl W3} v
(Immediate action) odFFoz A3 &4 v
o 71Ek
oAtTmEAF B BTN ZA Fol 2eW A7 2 HE
AL ZAF BE o0& oAt A Eeo ¢ 3o To Ao¥H AL Z H]ﬁ‘ )
oTEAET e T AnEAL HAtete] 39| Fof
(Inv.est.igation of e A7 W oS
incident) oAb el AME G 2oH A7 L uL
o 7]Ek
oAk ZHa 9 As)
P it o JF-AE ek Eu] 8
?}_ﬁ e o7 E, FHAE B At AT LHG
o XFHY AAIA EHH] &
Edae CUEER R
o=, Ay, AH T I ¢ TH&
o 7] Et

AL &4 B S
(Business cost)
=8 T TarTe S

6] o) - 9 o

o 7] €}
2471 ebx g v o SIEF
(Action to safeguard oo gk A A A-F H]-&
future business) o 7] €}
o X H] &
WAL Adoln] 2 A% APn] &
Wa oW g g e oW AL AYgn ¢ S z1en] 8
) oA ZA o] W AI7kEA
Saneton ot w2 9y ww e
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(Other)
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2. 3. 2 EUY As=xn g nd

EU9 4% 2000d th5-E Factsheet 27(Inventory of socioeconomic

e

costs of work accidents, At A= A3 A}3] A AHg T4,
Factsheet 28(Economic appraisal of prevent ing work accidents at
company level)s F3to] #dH Atz Ak A=A n] Lo FF 2 2
4y 58 AAE T YO-EU OSHAS. 4%, 2ol thah &4
&, A EAHE, ARS| dAlo] thd E4u] & (at “the level of the
individual worker, at company level, at-the level of society. as a whole)
o=z FEstn e, ol= G, vmel Hlsto] A3 H|go] Frbd

Aolzt g = 9tv}. Factsheet 27014+ Table 83 7ol H] g9 Hol=

g skaL Ak

Table 8 Classification of cost by Factsheet 27
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Table 9 Spending cost for Safety & Health
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Table 9 Spending cost for safety & Health(continue)
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2.3.3 1|3 OSHAS Alsi&4u§ =d

u OSHAS Asl&an g e v ga) Qs 2aas,
PRELAF 52 PR Hojgink. 53 10040 E 98 AR

O

E F3lo Al SR g S48 WA g o, Alad wE EAuE
o] = AdE F JEF 3 Ao] EAolgt & & vk A o] T2
2o OSHA &3 o] A (http://www.osha=slc.gov)oll A #| &1 o

Fig. 67 7o AZE We 2 4 Jw= 5o o,

U.S. Department of Labor

Occupational Safety 8 Health Administration

wkvmosha go Search _@ Advanced Search | A-Z Index

Safety & Health Management Systems eTool

| HOME || Cost Calculation Worksheet

I. ESTIMATED ANMNUAL ACCIDENT COSTS

Enter Results
g«ggtﬁsl number of occupational D|:| « £910,000% = § |7|
?::;Sal number of lost warkday D:\ « $28,000% = § |7|
ode LiMainfage | udrunberstimetateceses ] cppeorr-y [

Cost of Accidents

Total estimated annual cost of -4 | ‘
Cost calculator - occupational deaths, injuries and illnesses —_—
Reducing the costs
of accidents

*1Ising Mational Safety Council average costs for 1993, incudes both direct and indirect
costs, excludes property damage.

Fig. 6 Calculational Model of Accident loss cost by OSHA
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Table 11 Classification of accident loss cost by OSHA

i o s Hl 1
A7 A &S5 | oA AFF AR ¢ $910,000
(Estimated annual | o A7 4F £4 A4 $28,000

accident costs) oAt HuyA s AluEAAS $7,000

o Zulf #F(Sales Volume)
o o] &-(Profit Margin)

o #vj #(Sales Volume) x ©]<&(Profit)

A s = A7k o] &(Annual Profits) : $
A =4 oA} 38| 8- (Accident Costs)
(Impact of = (54 =& 243 Estimated or Actual) : $
accidents on ool g wWE AT Hg
profits’and sales) (Accident Costsas-a Percent of Profits: %

o E=dH &S tAsHY] fef o Aol

(Amount of Sales Needed to Replace Lost Profits
: $

0OSHAO| HiE= ARl B F3l 9 Azt
a4
0 Determine the total number of hours worked
and-from your OSHA
Recordkeeping logs determine.the number of
injuries and/or illnesses(AF L& AFA )
oHow do I calculate incidence rates?
(Calculate injury
(N/EH) = 200,000 =
and/or illness
Total Incidence Rate per year
incidence rates)
oQTEA AT g A
How do I calculate Lost Workday
Incidence Rates?
LWDI Rat

= (LWD cases * 200,000)/Employee Hours Worked
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Table 12 Loss cost by car accident during work

EE e 4w FHE TN
1 AL $1,000,000
2 A o)A e A $35,000
3 LRERICC EERE £ $6,500

|9 % Fig. 73 %ol ul g ohul AP S ol gl HaANE
2 mEe] Ao A AEE ¢ YES Fu o faANEs

Heinrich7} A keh Rl ap o] Ajsj&dn] &5 AF &9 IHn o=

iy

Table 13 Insured loss cost according to the scale & applicable

ratio of uninsured loss by OSHA

H s 2] EAH R H| &(%)
1 $0-$2,999 4.5
2 $3,000-$4,999 1.6
3 $5,000-$9,999 1.2
4 $10,000 or more 1.1
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WORKSHEET
How to Estimate the Impact of Accidents on Your Profits and Sales

This worksheet will assist you in determining the costs of injuries and ilinesses and their impact on
your business operations.

DIRECT COST

To calculate the direct cost, enter the following informaticn:

4  Total value of the insurance claim for an $
injury or illness

- consists of medical costs and indemnity payments

INDIRECT COST
To calculate the indirect cost of this injury or illness, multiply the direct cost by a cost multiplier.
The cost multiplier that you use will depend on the size of the direct cost.
i : ) Us thi o=l
30 -$2,999 45
$3,000 - $4,999 16
$5,000 - $9,999 1.2
$10,000 or more 11
4  Direct Cost X Cost Multiplier = Indirect Cost
$ = $

TOTAL COST

4  Direct Cost + Indirect Cost Total Cost

5 - S $

continued on back .......

Fig. 7 Accident loss cost sheet of OSHA
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Table 15 Classification of accident loss cost by ILO(the person

directly involved in the accident)
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Table 18 Detail analysis of accident loss cost of abroad Model
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Table 21 Classification of loss Items
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Table 21 Classification of loss Items(continue)
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Table 22 Occurred type and condition of production loss items
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Table 22 Occurred type and condition of production lossitems(continue)
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Table 23 Occurrence type and condition of loss items except production
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Table 23 Occurrence type and condition of loss items except production

(continue)

mMO
o
3
ﬁo
=2 =0 =
BME 2 mﬂ 40
g 4 =0 T
I g I T | T
el = i W = T X
= nt o = — =0 st 01_ .
=0 _ e e ~o ;oT = — 3o
or | X < w1 a\ ] R
2 = o X e — ] [
El B Y i ° w |5 o
_ _ =0 gl LR X e A ey A 5
N N L.E [=20) 0 ﬂ._@l s — L.U E» X ‘Aluy| —_
&o &o il [ Hx_ 2 0 Zvﬂo N B =K B .JM 0
= |7 | % | [ae/T [ S o I I S
e | E | ® |[mL| o |SEEe | = | 7 2% T
& <A =3 ‘oF B- m N ~ =0 = 0| R
e
HMV o o o b e > = < o P e e e e
=
st
oy
o
= © © © © © © o © «© o © © © ©
o
B To) © 0~ o0 o =t — N o <r Lo © D~ 00
—
o = = 6 6 &2 =) € ) — = & & — ~
il
-

_54_



3.3 HRPH§ FEd SHEA
3.3 1 Aaabgd Wuygn g wan 4

APl E 71E] ATl =& nREn g FEI BT A
et AEZALS AAEAT AEEAE AE7|BFAA 205, 719 W
AR 208, F 4059 HEAE vt AE/AFAAF 145, <
A# 2 16582 % 30571 35 (3] F& HB%) =AY A7t Ay 2

3 A A7 A Ele] A EE GAlS Table 249 #ol\ &35t A

B ATl AE A AE A AL o AR o] 2] )
A dela 3 o) FAH AL TR AT s se] RREAL, 7 v
Mz WAt AgHs wAES e wAR BRadc

Oe wAs dase] AANE wAE Aued SFEATAG A4

BT, BAFEASG dACE FAUA, QeARDAL g

_55_



Table 24 Stage classification of uninsured cost items
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Fig. 10 Development figure of uninsured cost items
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Table 27 Subjects for occurring cost

WA g 5= (7))
W5 A = A g AGH)
S H 3
1 A 3 2} 10 7 17
2 & 2 2} 6 6 12
3 7+ ] 2} 9 13 22
4 A& A b = - 3 3
5 A} e = 1 8 9
6 AL AT A - & 2
7 H 3 A} - 2 2
8 Al ok =} 2 - 2
9 2o L. % 1 - 1
10 L o = 1 1
11 A FNES X N 1 1
12 H 3] A} - 2 2
< 2 E A
13 - 1 1
3 A} 2}

14 o K7 A} - 1 1
15 o i o - 1 1
16 & w3 A} 1 - 1
A 1674 30 48 78

_64_



3. 3.5 HE AN Eo] A EFA

Table 282 W BAME G2 ohs) W& AEsA e FAS 49
@ Aotk MRS AFsHE FAT AT, A, 2P A
A7, B B 547 EAFT NEPUEE BHORE A

A ZASel waA te AEFA Bdste AFAE e FAE

wrAy B ()
ms | oA EFeF A g A
i35 3
1 AL e = 42 8 50
2 o 3 2} - 6 6
3 o3 3 A - 1 1
4 A& A b = - 2 2
5 2t ) 3 - 1 1
A 570 42 18 60




3|
~

7F G2

LIRS

H] B

atofokgitt. Table 29+

TR

=
=

5 7] wZel o]

&

o
25
ol
w0

il
-

M-
;00
1)

R

+

il
olo

N

el
H

vzl

X

o

Njo

Table 29 Items .according to the accident grade

olo
x ~ ™ e}
=y
=
e
F
Hr
ﬂwo
il B I
"
w M O 3 <0
T ® < | W -
;O.ﬁ
y — [a\ [9p]
i

_66_



)
4o
4

)

_67_



4. 1 1J(MEFI} ST AAA e HAHAY) A

3}7]

FHo= A4

il

94

FE g

H]-8

3
=

H| 5

KR
-t

+l ok, Table 30

i)

AR A AAE A

=:]
=

T4 A

Table 30 Applicable items for equation

P D)

—

olo

X

o

8l

12

67

21

11

14

134

s

‘m.o

ﬁo

e

A

_68_



f

)

H-g-2] 7

3

o
=

H| 5
L AREAE 9

o

Heol w1271, A

o7 FEAE Q)

of #rEE AA7E 6770

&

]

s H

= 2lol Abg-= W&

)

A M ~ ¥ R ME
T ~ T 4
. ~ & : w9 >
o= T Jo B T w .
= ——1Q wv T ek @D T ® %
o Al T R 4 R @ ]
L = - B S B TR ¥
o il o ﬁﬁ 1__/| <L ~o < o —_
e Tom g X o om N
§/> il "\ T 5 » T
L S FRNTA . o X
© i N\ nog w
T N L e A
LU Mo W NS N oy WP
ol _ Ao T | | (R fa X ~
E _w . T
o AR = I T oy
- £ o= = g HT
HT o) A =l N ~x ~ hnd E.E N
00 1 T ol o X o
g 9 R R = |
) 9 3 o X Gl
o oy 28w o Y
H;! _ =X s 0 O_ W = O_E ‘mL
A " T TR .
@ B K oo L ol
P N = R IR
No b i - =0 o|
©ogmoeS o R
Wk £3 MW_M ™ % WM ol %m_ o s iy
= i . -
B - wa r w F oW 2P
LI S T ~ E T oE
] -
w5~ 5 ot & T 5 oo
M & 5 T O~ = o oo o
= moN T N ok o AP

_69_



18

17

A

T
=)

gk o) et A

HH

L

oy

ZFAlZT T A=

olo
&

oy

Al %

A 7V 71 A 7] F

)

A = A e

Table 31 Survey cases and ratio of return

72.5%

N

7 el

=
T

s A )

=

s

=

[e}

of 7]e A2k

AAA dojul g, 7

-

1

!

)

B

)

_70_

o] =& H A

-

k=

k]

gH= of of

-
X

=7}l A

=
T



o] F AR Ee] AaAAA = BaAe] BE ANk dF 3
4GB A AnFd TRAGEY FRL WED Mg

& GEAM = A Ak Frh= o] =E T

Table 32 Changed items & factors by the results of the 1st survey

W | 07 g8 QAON) oy
TE 25 a7 A )

1 A4 = 2 s -
2 A5 . : 1 -
3 B9 f 2 - -
4 ot 1 - - 1
5 €2 1 s £ 1
6 3 1 E \ 1
7 7 1 1 - -
8 E4 1 - - 1
9 F5 1 - - -

g A 6 5 1 4

_71_



TH
K
np

=K

4. 2 24 (M RPH &

o)
it

fite)

o

el

il

alg
e

X

I
—~
fite)

o

ol 7]E X = 7] Fo

g, A4A

d

XA
o

_io
BN

X
el

315-(3& 775%)¢ltt. Table 33

e

X
alg

0SS

=

KeX
=

&

A3}, Table 333 #o] WAAo] 7|4 Kt} B|HIH|

LS =]
}‘\ji?:\":}ﬁl

Bapzte] R Aol o

-
1

~
;00

—_

<
To
g

=3
o

_72_



Table 33 Results of the 2nd survey
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Table 34 Equation for a victim
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Table 35 Equation for human loss items except victim
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Table 35 Equation for loss items except victim(continue)
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Table 37 Equation for accident treatment
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Table 38 Equation for special cost
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Table 42 Unused Items on System
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Table 43 Number of Frame and Factor on system
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Table 44 Result of application on system

aagn e B0 waae | wwwde | ows | gwis
14 41 186,350,000 702,640,600 | 1 @ 3.77
1 63 134,758,000 62,354,875 | 1 : 0.46
A+ 0¥ 52 155,490,000 264,561,020 | 1 @ 1.70
74 0¥ 47 124,392,000 250,620,142 | 1 : 2.01 1:418
0¥ 42 82,928,000 | 1,226,015,065 | 1 : 14.78
0¥ 38 114,026,000 419,685,070 | 1 : 3.68
1 52 99,400,000 286,204,000 | 1 : 2.88
1+ 97 57 161,439,949 | 1,163,670,040 | 1 : 7.21
29 365 39 86,430,703 404,569,500 | 1 : 4.68
3+ 28+ 64 89,009,271 302,366,000~ 1 : 3.40
8+ ST 56 27,954,687 141,200,356 | 1%: 5.05
g8 | 9F |v 125 | 46 | 28445212 | 152124612 | 1" 535
11z1) | 108 125 43 23,086,079 74,927,260 | 1 :3.25 1:524
T 85 38 37,296,952 76,312,545 | 1 : 2.05
125 85 56 14,254,875 16,400,500 | 1 : 1.15
13% 85 49 14,678,524 87,654,002 | 1 : 597
145 8%+ 44 5,152,609 12,964,200 | /1 +2.52
14+ 85 51 6,750,321 114,561,023] 1 +16.97
85 41 9,288,450 27,884,100 | 1 :.3.00
125 36 11,834,216 32,987,060 | .1 @ 2.79
125 34 8,702,013 16,490,840 | 1 : 1.90
65 33 5,558,110 322,407,500 | 1 : 58.01
45 45 4,241,750 13,014,567 | 1 : 3.07
105 47 6,902,016 15,002,980 | 1 : 2.17
B} 85 47 6,118,200 24,073,810 | 1 : 393 1: 753
(147) 125 52 7,838,316 3517090 | 1 :045
24 39 12,502,002 76,564,112 | 1 : 6.12
165 36 8,404,313 31,025,610 | 1 : 3.69
215 41 13,838,301 33,798,023 | 1 : 244
85 35 3,102,011 9,954,122 | 1 : 3.21
2715 38 14,834,241 172,046,540 | 1 : 11.60
335 47 18,509,017 56,857,600 | 1 : 3.07
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Table 46 Comparison of Uninsured cost of system Model

H] &
NO a8 = () Release Simple EEESL
Model Model
01 1 1.119
02 1 092
03 1 0.962
04 A 1 1.052 1 :0.9852
(774)
05 1 0.9%
06 1 0.965
07 1 0.879
03 1 1.0%
09 1 0.712
10 1 0.989
11 1 0.837
12 1 0.988
13 4l 1 0.765 1:'0.9439
(117)
14 1 0835
15 1 1223
16 1 1172
17 1 0.852
18 1 0.865
19 1 0.756
20 1 1112
21 1 0719
22 1 1328
23 1 0.987
24 1 0.969
% 1) 1 0.913
% (147) 1 0.985 L 05338
27 1 1.124
2 1 0.856
29 1 1.002
30 1 0.709
31 1 0.856
32 1 0.756
37 327 A A )& 0.9543




Table 47 Effected items by the result according each system Model
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An Assessment Method of Costs caused

by Industrial Accidents

Lee, Tae—Yeong
Department of Safety Engineering
Graduate School

Pukyong National-University

Abstract

Korean economy has-not.only highly developed in industry including
scale and structure also showed rapid increase trend in an input of
capital and labor. In this process, however, because of employer
negligence about safety and health care of workers, there has been
increase of industrial accidents, which bring a huge economical
damage to their family and employer as well as workers directly

involved: Loss of ability to work to workers, increase of opportunity
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cost to business.

In the country, worker’s compensation cost provided for industrial
accidents in 2009 is as much as 3 trillion 460 billion won with
estimated cost of uninsured loss, 14 trillion won. Currently, however,
accident loss cost, the result of safety and health, is applied in the
ratio of 1:4 (insured cost : uninsured cost) only for accidents provided
compensation by accident cempensation-insurance law with a way of
Heinrich. The reason we use the way of Heinrich when calculate
domestic accident loss cost.is that there are little accurate data needed
to calculation of uninsured cost.

Studies of uninsured cost are now proceeding in England, USA, EU
and so on. We should understand economical loss cost /by industrial
accidents to promote policies for enhancing industrial competitiveness
through safety and health—effectively.' The-study indicate that insured
loss cost and uninsured loss cost of foreign state increased in
proportion up to 1:1~1:4 wuntil present. These studies have had
different results depending on form of industry, degree of injury,
definition of cost etc. NSC, ILO, OSHA in USA, HSE in England and
EU have already used a system that can calculate uninsured cost

directly. On the contrary, in the domestic case, it still depends on data
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from Korea Labor Welfare Corporation without any accurate
calculation system.

By calculating the accident loss cost upon business management
quantitatively in advance and reporting the result compared cost of
preventing loss with that of loss to the CEO, it can be used to
determine investment for safety.

Therefore foreign advanced countries—such as England, USA, EU,
developed a program for calculating loss cost through systematic
study results about -Allocation Cost caleculator which calculate itemized
loss cost depending on the ratio of insured cost versus uninsured cost
or appearance of accidents when the industrial accidents occurred so
that everybody can calculate loss cost of industrial accidents. However
it is certain that. systematic study results for less cost of industrial
accidents which fit to domestic state-are deficient until now.

Accordingly, in this study, after classifying items of uninsured cost
for calculating accident loss cost and generating factors and formula
item by item, we intend to contribute to calculate accident loss cost
with developing system that quantitative calculation is possible. In

short, same as follow.
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1)

2)

3)

4)

5)

made possible to calculate uninsured cost classifying accidents by
degrees with developing system that quantitative calculation is
possible and to manage to uninsured cost(calculated result)

systematically.

systemized with classifying uninsured cost items by form of
accidents(2 major categories. 6 mid-categories. 50 sub categories)
and suggested essential data for quantitative. calculation and
management of accident loss cost.

suggested features of uninsured cost item by item ‘and constructed
system | for managing uninsured cost items which appeared by
levels with classifying process of accidents gradually.

drew items that should. be managed by stages with understanding
about time to occur and-cease In each process of accidents
suggested appearance feature of uninsured cost and made it possible
to calculate quantitatively with drawing formula for calculating

itemized uninsured cost and factor consists of that formula.

In this study, unquantifiable factors are not considered. It will be

necessary to study with taking these factors into consideration
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hereafter. In other words, there are some unquantified uninsured cost
items. Though it is difficult to quantify these uninsured cost items, if
we try to understand and manage about loss cost continuously by
conducting studies for them and constructing database, follow-up

studies for them will be possible.
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