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Abstract : This paper is a comparative study on risk assessment policy between Asian countries such as Japan, Korea, Singapore and EU
countries, German, UK. Risk assessment is a tool adopted currently in many countries in order to reduce occupational risk in workplace
because it help employers to identify their hazard arousing in their working conditions then to settle the issues. This paper compares
institutional framework posed in EU and Asian countries. As a result of comparative study, EU countries have more concrete legal system for
risk assessment than Asian countries. But Asian countries are now interested in risk assessment such as Japan, Korea and Singapore. The
author also suggests successful ways to settle down the risk assessment policy in a country. These findings help to understand occupational
health and safety policy on risk assessment in Asian countries.
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AE, 88 0] Hok= AAH R i?fE/\}%%*(Small
AN NS SIS SIS S ARiel - and Medium Enteprises)] 7K 7HASiT) ol
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3 7Krisk evaluation, assessment)= EN/292/ISO12100(risk re- Sk AR, Hera] weko] oigh A7t Bagh Al X*OM

duction criteria)@} EN1050/1SO14121:1999(principle of risk A7 ™ol sl 714 o= Hrkske 71H
assessment)o]] 2]3}o] Wahslgich Hol AP R AL Ay FAprho = shibE 4= %191
o] HO RN} AES oju] Al A 9 © AL SYATEY) A (Directiveell A 7118k 9l
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2 AWRD AESE 93 AXEE WS w.

1.1. Slgidd motel g

EU Apile 273t 91dA4Brte B §os
golshH et Ak

“Foll 91 (hazard)olgt FHA A 02 AlgolA] sfE 7]
4 5 gl Aolwl ol A s dhk; oo 2
2, ], 2ol t 21wy 5o] ESHECKA hazard can
be anything - whether work materials, equipment, work met-
hods or practices - that has the potential to cause harm).

“E (isk)t Aol Fadel st s T
L H7} Q= 753 U3tk (A risk is the chance, high or
low, that somebody may be harmed by the hazard).

“184 B7F(risk assessment)7t 2F17o] FafeFo] &
249) ool A SRS Bsks dee B
< otk (Risk assessment is the process of evaluating risks
to workers’ safety and health from workplace hazards. It is a
systematic examination of all aspects of work that considers:
(1)what could cause injury or harm, (2)whether the hazards
could be eliminated and, if not, (3)what preventive or
protective measures are, or should be, in place to control the
risks.)

b, o] yte]of et A 7|EISOMEC 31000:
2009, Risk Management - Principles and Guidelines)o| A+
A= sl gt 2249 AP (the effect of
uncertainty on objectives)2kil A 2|5}l lt) o714 &3
Ao gatoll= EA A G IHnegative effect) ofujg}l &
A& AT positive effect) = EF3to] A IS AME
stk B =Rol A I94e] ols A mut] T
ShI Sl Al QPmATo] Bek EUS] 5o)E A)
gk

SIRARISKS] APEE §a91R 0] 2gloldnt prisl @
o] zgtolek. ofuf ojE a4E AMSH=TIe] wet Alo]
e

YAEA=AC, F) or YEFA=AC, E, P, A)

*C= 9J39] Stl4d(Consequence of the hazardous event,
severity), F=3F8 Bl (Frequency of the event), E= -3-3}| ¢
3 of| 9] ©-ZA(Exposure to harm), P=31*Y 7|-5-4d(Probability of
occurrence), A=9J3[|2] 7|&Z 35|, AgtodE(Avoidance);
F=(E, P, A)

AdA Bkl AMgsh= 7IWH(Risk analysis)> THfsTh
Marhavilas, Koulouriotis, Gemeni’= ¢34 3 7)ol A&
714 A AAZA 7] (check-lists, what-if-analysis, HAZOP
), A4 7|H(PRAT, QRA technique, CREA method 5,
=35+ 7W(HEAT/HFEA, FTA, ETA $)°2.2 U+ gtk
ol#gt 72 AF, A, Ao S, FEfoll w2
g S AdElsoR & Ao, H 71A] 7S 3t
AR 2 Uk

1.1.1. Risk Assessment2} Risk Evaluation

Evaluation®} AssessmentS Z%5t= A7l ok
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Evaluation2 Ao} Al o] gt §19] H7KE7)9t 1
AINTDE Wol= Ao, Assessment= 93-S 7fA1SH
7] 9ot dH9] IS Yok Aoz A3l B7HI Eva-
luationZH= Z}o]7} Qlr}. Assessmentoll = $HHFeedback)}
Ao| EFHETHE oA o]z} QUeP. whabA Alwz]
ZollAe] #19/d87H= 1@ T(Risk management) S $1%t
4 (process)o] 2l & 4 Qlth

1.1.2. MIZE, AHSTHA o IHE A-d "ot

AAdH77E o= AN Hgoske 7toll whet dA -
Az - A2 GA L YA E7E AR - A Aol A S
7R e = Sk

Az, AAGA A= A=, AAERE 71A - 715
2o 7= 29 frefieldel bt B7F AL
2 o|FojXith g AH] - ZH ) ARAl UERE $13 9
Ao tiet F7he .

AAGA AN ARE 71A - 71 - AElE AdE
4 A FERAY e AdEdAE AdE A2
Aokl 2-ssHA| sk Aol tiet B7HE gk ofujo
Aol s Aul So] dAHe AYdeole
of gttt

A, Aol A Y] fdE e A,
A oy A, =AY AddEel 4
AL Qe el =EgEE dRE Fskal ol
shal #elo] S il Stk delole Fafieide] =
o, oy, A Sol EghErh

& A7 Al=2A Y] RdE R AN - AdEA =
Aol Aol A dg 7ol FEE FaL Sdrh

ofg] AtollA FRlo= ol ofgk ARaLrE 70-80%E st
TQleka Barskar QIet?. Felele] Aol uk=w Q17te]
AT FE AAE SEAo R YAE e Qi 7
o). whabA 2k diellA 194 B7HE AAlshe A4S
QA s B et 2dnl Hjx|ef
T, AR 54 =2HE W 2l 9o
TN 48 Brlekal o] A, BEl & 4 e
S 7|« BelFo npd davt ok

o AN
1t

ot
N
-

1.1.3. =8 7}=¢t ¢I&lM(Tolerable Risk)

S84 Ble) Aat pelrh Bast o Belene 4
S| ek 291e =43l glof 91ol A3l Shi(zero) 4
ei7h gick webA ol HEo] YRS ZHslolof sl
7h= ool glo] X291 =gt o]tk IEC 61508-5"
oA 48 753t 918 A(Tolerable Risk, As Low As Rea-
sonably Practical)o]g} Th2-3} o] FA|SE 4= QUth

IR > TOR, ALARP > AR

*IR=Intolerable Risk, TOR, Tolerable Risk, AR=Accep-
table Risk

58 715S R4S Baels V12e 14E Qs
A7)Ee st Bl 58S Wad 5 Ak 9
A= “slejr oz A3Yr7ls §F A E="(‘reasonably prac-
ticable’ and providing guidance about what they should expect
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=2, =1t

o

to see in duty-holders demonstrations that the risk has been
reduced ‘as low as reasonably practicable’, ALARP)Z}aL St
thFig. 1)”. o] 7L 19494 o == 714 R3]
7re] HA LS4 HYERITE Edwards v. The National
Coal Board (1948) ol A ¥de thaat o] st
WA e Ael AWbsae welskich

“.. in every case, it is the risk that has to be weighed
against the measures necessary to eliminate the risk. The
greater the risk, no doubt, the less will be the weight to be
given to the factor of cost.”, ““Reasonably practicable’ is a
narrower term than ‘physically possible’ -+ a computation
must be made by the owner in which the quantum of risk is
placed on one scale and the sacrifice involved in the
measures necessary for averting the risk (whether in money,
time or trouble) is placed in the other, and that, if it be
shown that there is a gross disproportion between them - the
risk being insignificant in relation to the sacrifice - the
defendants discharge the onus on them.”

ddbz oz RN AN sh= 7IES Edhs BF
& 7Fs’t fellld welE sk qlkal Eokh kA
o] BRIFA] &2 FalHAS BFole Brt &2 &9
w7t dasich

UEL “§ 7T A ol Hit A Foe o
ok Al Sad3 WANIES Asto] YA
7P AAstes A or Harstal gtk

o O

A Unacceptable

region
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©
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o
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Fig. 1. Tolerr)able risk region(HSE framework for the tolerability of
risk'?).

2. Z1=o| /M EI M
di, A7iz= g opARl=e] YEAHITA Als
2012.2.29~3.1207}A] Al7}E20) A 2= ofAoH3 =
(B, LB, =) HEAF Yol A] HE, =2
Zy=to] A gE Fxanh
2.1.9=2
P29 AEAZH7T A= 7]Yo] E= F7tolt} 1970

Sr=ord st x|, M28¢ H[1%, 2013H

=, €& S OO =7t Zto] I E I N = H| wA

Wz F=oli= GAlel didst= did 4FdAsiE si2
317] Y8 el o]9l(Lord. Robens) 0.2 3lof& AFIAY
sjel PE 2AS S 1 ATE BIEES sl 2
dgbe] A 2AFS AH 24 134 (Robens Report)
2l Al HAAE AlEsHA ok BaA] dEo=
= A =Y B3 - oIk AP R e AA
of o] HA%t et dasioha -5

A, AP E AT R E o] YR E2 HE (N,
FAR, Z1A71G, AFRAR 3ol Slo] whedket de
7} Qltk. ER 2 7<% HH(Prescriptive Regulation)} &
F AT (Goal Setting)Ql H= Thol] 2217} Hasty oo
2o By SR g o= vk g er) Qlvkal st
AT} AP R A W2 ST WP A 21X, 7ol =
ofsf| Fstal FAsHA HFEolof gt

AR P E AT o] Rlo g R7|tA| AA =
(self-regulatory system)} ¢]3 A H 7Hrisk assessment)E 5
3l 9]d 72 (risk management /control)2] LU2-& AA|5}A
of. 2Hl20] Aok @=o] AbdbHE A H(Health and
Safety Act at Work etc. Act, 1974) A|A 2] 7| 2R o] &
slov] Ajeiael RS Faske Uiz A2
kw9 WA A 919 iR sl
3|(HSO)L} AP E A HSE)o] A A= 3]t

AFE7Ee] FAA 7, e REE P E e
% (The Management of Health and Safety at Work Regu-
lations)o] Qlt}. & FAolA HE A= Aekal &
H35Hsuitable and sufficient) $|E A B 7S AR|(A|3R)3}aL
olo] Wt faelEe HelshEe ek Slck. 59l of
A e ARAEAE AT BAS BBSIES o

g A7} 5tHA|(Five steps to risk assessment)
T U4FE B4 Ytk o9 998 HrRHE
AL GO FEo] R 5

22. =54

EU Directiveo]] w2} EU ZH48 A H7E A|l=Z]
o7 zoaka glrh. EYU] A9 1996 ArgIorA A
(Arbeitsschutzgesetz)S A|QJsle] EUS] 9184 H7A| ==
MHoR welsgint

S8 Alszol|l 2ol tiet H7KBeurteilung der
Arbeitsbedingungen) 28-S F11 QIt} & 28] wEl A}

F= A71AeR SdAd B7E AAska w9 Alex
(Dokumentation)o]] whel L2} 1091 23} A2 ¢
ol2 |ZelEs s Ak W Asze] gl me 2
=9l Wake £ 9 ek chel, v Mol

gat wAe 5 0 el wet AYE Aol A
3 OF FES 913 B WM AT AL 9

EL AR QIR A9l WAL Fu gtk 9184

BF7HE AAshs FAle ARFEoIth A S, AR
w71 5ol U3 Mol ArdFel AdA s ool A<
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o] e AolAl A, ARt sh= AF 9, At dw
7ke] Ao A= F7E ek de vk AA
g Ee A Qe R dETtel YF= Thssitk

olot= Hxg S83|E2 A3 (Gefahrstoffverordnung,
GefStoffV) 2.2 frafimdof gt AL B7F Al=s FiL
Urk AR F AWEE 5 AR EAR Al
29 A AR 7 2AR FallEEe HEdE
7h, A3 2ot AAIsHA igstal slek frallEE o
AeB7E AAlols AAE a7tsh, AFGF7E IR
Mo] RE3 ASols  ARJePdAET(Fachkrall fir
Arbeitssicherheit) = A% 9] (Betriebsirztin) -2 Z-5719]
AL ol ANSHER sl ik,

=)o Aol 84} AUS gato] B wE
A o] A 7}o] =E(Gefahrdungsbeurteilung am Arbeitsplatz) T}
At QIS SIS R ATl 4827 A (Basy-to-
use workplace control scheme for hazardous substances)S
Akl k. =3 A EFZHBO) oMM = A F7H
2} AT AE 93t 7Fo]| =(Guidelines for Risk Assessment
and Risk Reduction), &7F5 AFFAF 7}o]=(Small Enter-
prises, Identifying hazards and strains implementing mea-

sures) 52 A Fs}a ek
23. 22

UL eBRASI 19724 ) S 20060 AR5
of SIUAHIH AsR)E =S e 94
RS wele] gnz T

o] oue AR WAY SRS w2stH o
oF ®eh ek s, SpSlE M 1 oo WA A
£ W gk ASI(EE RAQ) o Roleh Foii o
AP Q019 FEellut HH T T YR GARe] B
sl wa 4 glck

o4 FAE W RE FHe ol fil F2 3
& W ool Hhste] Hulo] U4 G WS 8
ot BSolAY FAT FARS o] #EH 2
b Lag u) Y B3 bR AR SEe
AT FAE 27 AYEA)] 278k Aol
wHORE T 39 B

20021 QoA AR AFAEIE FehAs) 13037
& BT AR HT SRATA Skt B gl
FUAE 62%S RS ek FHAR FAE
). weba] QE-e wee] FEA ohld F9IEA
o tste] ARIFTF olF R AMSRES SFH B
AwE welshgick

oT AR HHAEEE B Slsto] Y-S
Y AR ARG FH=FAIBS AAGIA
ARYBNE Spekd] BRY AWS AY, FEE
= shiek. of el uet 2 Ropa S1EA e o
o FA=EAY A nistnt of A¥e BFsha
SIS Aelsied 28 R gk

AR PR AN 2 T3t S84 B7
7hFA% AL s ek AR G 2AIA 4B

o
| =e}
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Accident Rate Accident Rate Actident Rate Accident rate
3. 91 4.21 4.00 6.15

Fig. 2. Differences of Accident Rates with/without OSHMS or Risk
Assessment: Result of OSH Questionnaire among Manu—
facturing Industry(Japan, 2003)".

‘ Certain level decreased H 7Nodgcrea§e£i7:
/] I
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Fig. 3. Effects of Introducing OSHMS Human - system interaction model
(National OSH basement survey, Japan, 2010)9)_

BIHE ANSA e QRN S Ao
A AR AshE Wek 158 %7 ek thFi 2).
55 Fagtn AQPA EARIE TS o
ARATBYA LGS S A4S A mwt 2 3
o= ehgtiFig 3). ol FaE gl H Hol
L FAelA B ) SRR ke Fa4e B
ofzert

2.4. 3=
S-elutehs 19959 wgul?) sfetyakel 91 d% t

el et At 5 fEacle] B2 9F $HeR 3
A7t 71 gt ATE AgH oz AR A,

T3 AEst PHATRE 19979 AHRAE] 9HAH
THE =AY, 20099 IFAAEIAEY] FAA =
Qlpeto] gk A Sol gick.
AFAH7LO] A EA =9l 2009.2.6 AP R AR A
5Z2(AFYGF oS A (RERDFe N A2 Fek
“ASZ(AFAFEL] ) ARIFE o] W3t o] Hof w2
weolA Ak AdAE A 93t 712S A7H,
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=S¢, =it ot=, 22 S OMAOL =7t 2t RIEHE7H M = Hl w7

S AFFAS] QFd - HA st HAHE L2A}o|A A
Fotal, S22 AS T4t HE3 2sdS 24
20 AAA g2et JAHg AEYA FO= QIS A
e oA FAlO LEXS] S A7 d Y B
A& FA - SHAACE ah, =71e] ARAAS] oARFAIR o
utetof gtk o] A9 AMF= o] FE5l7] flste] A
402 A F3f - APl it AejE mpetstr
31 ol5 Hrlste] T - WASHE 5 Badt ZAE o]
of ghct.”

3k B AplEE] ARoleks WA A
HAYG o] 2010dHE A5l Qlck o] A
AR )9S FAo2 AFYH7A=S] oS £X18H
I ZoAArgAte] tistol= A1 Hhol AFAAH7E A
AlBtEE slal HANSL] AL ARG Algsta Qlck
T AF Fo] AFAre] <14, Himrste| ot AR
20107, 2011d8"™ AA ATk bR A et AP
o] BRI, 2 EAALS] b E A gigt B, oA}
AT £ WY £F HEA A 42 PHEA X
Aof tfgh QIAE, PHEA T8 it FTE, &
SHE 5 AR gt FojeE So2 YRo &
ARSE Al ZroAArgdAre] Q1Aa}E o) glo] HIKFEH
222010 3.62014 20119 3.84)7} Q1= Aoz epgel).

sHAITE JHA xRl F 7] EAIE WaEskL ok $-
A YEAH7E 23S A0 oz & FHolt) A
52 AFGFY] AubA ARAQPHEAALS] o2 A A
22l o F 2 olgfE]ar gtk weEkA AFAFoA & 2EO]
A 4, Aol a3t xgolates HE R
Skl Qi RO A B obA YA Aol dnby
SR 2 A3Rof F2] Al PARAVES A 23
(F202~25%) oF3<] A28z o2 MR 145t o]y
3 ZAIE aldg vk ok

o2 A 7t FAEQ Aoy HA)
of th3l o] §lck ol o] Axte}l & A|Als)
A Z A9 AA| o]dof ojgfgo] dAfE ) wEkA 9
HAdE7ret B E F 2E9 AHfole oud A& Al
AJSEA] oAl Qo) AQFo A Q] =S Asljst= 2
S =

o3t & 49 11 W&ol HEAAFIE 9|
A7} EEstal olsjisl7|7F o3 HEe WAs
2012 29 W A5 sl AAshal HxEe] %3
Adsto] A4 7EE &3] 3 HE RSl o
Huck o7]ol= AIFA g7PgE, A3) A7) 52
JABHES sto] AFQES] AFAH7 HAE FES o

a9l

i

l

j-]:ld

=
=

ol

ol
i

o

o 1

f
el o> Qe

)

g ok
t

2.5. 7|E} ofAot =7}

A7 2= 20061 AFYQEA B A H(Workplace Safety and
Health Act)®} QF4 R A2 % (Workplace Safety and Health
(Risk Management) Regulations)2 A5} YA H 719
25 s ok

g, Bela, wao|Alol, Qe Ao} S 4%}

Sr=ord st x|, M28¢ H[1%, 2013H

2 JAHoR Bga k. AW WO MY £t
T QA gtk o Fh BE Qo] BAAL 1AM, 4
T A2 FA] Abge] Fgol] upRo] At A
Aol Fgol 7Hset Haske] hdn A Sug 9la
Aoz Fgata gr.

3. =29

3.1. @AM "Wl AT H|w
SloflA] Arma uhe} gro] Z1He] $18A BH|EE o
2tk 59§39 Aweh vlwste] Setets wEe of
Alote] S84 BIHAEE ofd ehis] HYE Soletu
T 4 ik 2 Ro) A= Ame] g, AN, BAs
o A, A9 BgA0) WolN wasta chewt ek
A7t Wa 02 AAE HGeA] o 7 m A
wE ol &2 Sl G AZkEE, Keloln 9,
e vhe golck W FAe] thato] AlwlE v o
= AbEEE FAAe] B1 QETt e e wolk
194H7HE AN o2 BAIBkstolof sh ol 2
Avny G, BUS FAFHES Fi g AR, 3
© Agolck
Aol EHgo] R AR AAsHA A
JeA] ofstel that A1) TEA ZwlA] B o) o
QL 300] 9%, FAL 2] Aol TEE AR E A
shat glovk, Seutekt oba B3 Holdk
ok&re] A griael Tol s Al ko] Sl@A
THIEE Aol AgEn glot, gALomL
ATt ARGl Ag Byst] uok g FHS ¥
1&gk Table 12 250 4, 42 52
E3te] A7} vla Bk Aolck.

3:0

of &

o Rl ofN o

3.2, SIEA B} ®l=st et

ARIOP BN S ARIAR] Qo] TR V%S
AN olof et £42 sk ik QPAEALY 7
2o Bl P, A%, AgE 2AT Aulo] ket 3
A5 chopsith. kel Bake 71, A Alsga f2e
34, B0 A, 29U 4AAE B delicatedt 53]
9ol A Sk ek 3, FABL AAFA
She Afolell Abiiol] w2 4 Qlek. wlebA] AlATRE QPR
Axe)st apster.

—

Table 1. Comparison of risk assessment systems in countries

degree of the institutionalization of risk assessment
country -
(introduction year) compu}swe concreteness |documentation| oot
provisions availability
UK(1999) [ ] ([ J ([ J (]
Germany(1996) @) [ ] [ ] [ ]
Japan(2006) A [ ] O [ ]
Korea(2009) VAN A A A
Singapore(2006) [ ] (] ([ J o
* @: high, O: medium(existence), Alow(none)
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ARE @ A|EO] Fo] A AFA L A &
frelote magof distol= A&HH o2 ZA4 A717t
4%*%94 58 A e el anE U3
tﬂ Jof 2 288k Q9102 thgo] Slth
WH A= Ahal Hlo] 7|Adu| o] Agtolit
2 o] ‘ﬂz*, 1A g lo] aref ugof ofsto] g
gk Aolgtar AZsl7| Mk 22AY] Algof 7191k A
olgfal of7|= AgFo] Wrt. shx|Rt B2 A= A9
BAO, Ay 220 ZAP 58 Bobdst 5] 2
24 dRlog AAstar Qlry. wheba] faieid el ARl
WA RIS 7L, mpotsto] Zjdstofof Al E oed 4=
Urh= QA AFIF7F =5 3 Hart Stk

SRR, MA 7]EE AASkL glov dEA o R o]
= Qick AE AFAESAHAET} 9ot ARl Al=
AT HESHEE she AR HE E43 AR 7=
ZAgFo] itk AYRAESHAEE Falistshad W e
Aol A ZutEA Befshr] gt =t2A skl
U= Aot} JfHA 0T FojA Q= Aw 7t 23S 4
AsfiFar Apge] PR ATe] AARS Bt Fals] &t
aL Aol re] A o] 7hestes o Bart qirh

AR AFe] bR AT S5 P - B
A4S FiL s AR s E o] Qloke Aztolch A
oS figh PR AT SE2 et TA Gl of
FojAof ghof|= Bt HaY b - AR} A9le
= A AP%*VH 2% w|Rte]] Safsiet. 53] At AR
Zo] Akl Qs | 834 TG ke
e &5 uS Fasisch

ob&e] ARIOlA AREBH= AFA71 A, SFHEES A&
Ao g s, ARSEAL Qlok TS ERARE A FEE o
oFslA Wslslar Qe whebd RE Ga9d ol GF
TS HRel o] sl AAFoR oYl 4
gt} st 7)7ko] AQEo] =ojA] A Hrt o'
ofl= A7t WAYEE Folut &5 Hl= EAVE
Jgich o]g% wE voHHfﬂ&Le EAs] olgaL g4
3] Wstehs REHS T wfof] ARG olA] Kk A=
Hog [Fofdacls 2ot st AT A
2 G50l TS ZastA =k
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