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= 9=}l st ¢ (2002) 4.9% — (20219) 11.3%

" 7Tsd B B Ve AR T SARAA, 71 24 3 21
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A ARolA = =R 27]7] 3t Z2AE |2 20228 7HA] AFA A
ALIAFGA 5 RO E AFVe= AE FHE AARY AsiE A4A717]
Aol B2 =82 7120 Yk AFFAlA WS AFLE E0]3A) AFdRbA
HAM(2019. 1.15. 704, 2020.12.16. Al@F)o] AH 7/HFsto] 514 B5A2]
A A2 s =ale] A Aotetal, =uele] A 5 JA| Dot
T B2 FEo] MNP ESE, AFAGONA Dok Ae] Fd HAE
SHSIES HJHJRNA 55 Falsl= HESQ] SHA K AHH(2021.1.26.
A7, 22.1.27. A8 )ol AF=E ol FdFE AIF=E (S =& Hol AlPH A

af ZUA] grol 11 §¥t= 9o & YEglony o]9F 22 g ol Al /N

22 Lo Eotal 20219 AFAAS] FABA A AFLARG A}
L 828 (At TAFT THolg 0.43%0) 22 (T-85, 2022) AFTARE Ajs) 7
®E D= HA &2 Aot
AIAFE AAE Yol Al RS g A wo
A SHANZAL BaA B4 T} AR EA 24 5 Hlo
Al A1E & 2] SR ¥k oy X £PIEUT. Iy

1) (16'9) 969 — (229) 5007 ©Is} / AALANT T1& 0.27 4w

2) THA dgS At AL AFHEY 5, 2021), AIMHAEAY APez o)
=59 A AGEF FAt AT (dE, 2021), AFLAEAY SARE ®FHo|
gk ¥ A4S ZA- AN, 2021), F7IMHEANEY] APAY A A
Sl T AFEAA, 2020), AAJFEANLY] 5 ARG FHEALAAA
/g8t e FH, 2020)

3) THAI F3E I 24 A (EER T, 2019), AFGARL ASiA AF 2AS F
S ARARY A Y AFe1®E T, 2016), B dF TEAS] ARARG Asid
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HolE g o83 B4 olo] @S FHoE AuAuo Uolst o e
37] QI3 1Bl BEsieth Ea Hole £Al0] A9 SAsEA Aaut
AAANEA RS o83l ALY 711, WP 5] Az LAY
AWE FHOR BAT ARSI rEoE ATy FALAS A%
WS AASIolE BET Bio] k. AW UL YAE AAbg
Aol 28-S 2 ARAQ LA S ATAbe A wA Aol dhe
ArAQ) ARt 1euel guol A ATl v 5 Reh 24 @4
%S A B 5 9l BAE wasi
ApARILS] AL o W 3] s FUASE T A9 1

l—r
offt
1r
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e
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P
ok
i
o
_O'L

8
BN AL Wk A FHAREAES
= X

AXFIL FAAT ZARTAE 2R T FRAARARE Aol
e

Al&"l QEAES 5 AFIAEY] EY 891, A s AlF &, Wi A=A
291 5 o3t QRlo] Aol WAISHH(Levenson, 2017; Rasmussen,
1997). 18y @A FHANZAN= Abal Ao Tigt ohefet ZF Q] o
822 BHHoE AZet= A|ARIAQ HaH o= Ay A0S RAGIEE

= OF7I%t 7199821, FEUAS o5t H= AV At AH

A AT 7199 adolyt TELAS 2of AAoF AHU/N AT
o

3 1

Al WA e AL ofunh AnAbg Afsle) A4S $Iat ARo) At

ARSI PN ALALE Aol THet MAHSL dlo]E EA)

Sl B FA0R AN As) MAIS] AHUSNS op|3t ARIAe] A|AE,
R=F% P3

WA= FAIE 5 LH A1 2 olof dish i RietS wieist W et Qi

B TUT 54 ATCIHY 5, 201044 TG D AR gt AHAA A



2, GRS

ol AT ALTARE Asol Tt dole BT S ALALE Azt
WA A2 ARl B4 2AHS Bol ATA Aslo] 24 A9 Al
AZ) SEl0] et ZHIAS Jot Amatat s cluke: gial ARl

AR} ojwA Folor sHeA MRS ANLA et

3. g+UE A YH

ool ANT A=A wet theT 2 Y& wyow TR,
240 AE Seutet ALTALE Afsle] Ale] Uelat B aAEe 27
PA ATLARFT ATBARGE 722 AREAL PEE, AT
olo] B BAXAES XS 1 yL-S Hsant
3NHE AAANEA olEe} B2 EARRSS of&ste] Holy

B9 ik wA 200195E 201297149 AR AmAbg s

el WY A1 S dlolE B4 Boll £8491 HAut 7HE WS A A5

4= T 57 AFARSTE AR AR AFSE 53704 HHESHY

AT tE, HARAFE FIA} APl A WA AFUANE A5l
A

SHOE APARFOIA ATIARG AS7t EAS= Qe Zob FA fH=
2 A SRR AT, AMEE FEste] ’E 2ok dEAE VxR
Stof ARALY] 21 1S opIRt i 8R0S ARSI A AtaLe] ZEA R
Alle Tefobr] ol A B 7S ARSS] AE ARLE RAHE B

AZro] A9t} vl= AHYAIE(DOE, Department of Energy)2] 7% Akal

()]



249 A9 149 Bk Ak o ATAE ofeh Zo] LE UALS
7] 95 AT HE A3 AL 2AE S Zo] ohle Y g
WS Bo AGPe Axdolt FRel Ax ZW 5 Anel 4F Al
GFE A TE UAL ol AN AohE Fol7] AT WS W
33 Yol YFL AN g BEE o

FHAAE 19 243 BF 248 59 2T 2ARE Fln o)

o ATARG A ol giak THORS AR ERE AAI Thote] WAl
ATt el e V12 ATATES Ed2 18 Bt

nhAe} GRolAE AR BEoR A ATATES Heisle] AN BHoR
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2A7] AL 2 2Ele AbAeA 2§ (Sequential Accidents models)o]tt.
A A BEE2 ALHRE AlZE Afof wet WSk JiE AbdEo] A2
185 71 AMF oz HAYsts A E B 2ot Qureshi, 2017).
jHEZ Q] Aol oA & L&A s}elgs](Heinrich)7} 1931d0f 7fEkst
Lo o]Zo|th ALE AJZe] Alof whek O] AsHA Sh= A

o]719] 7fjol& ZA-E Holxsl = =

St AE, @AY, GANIASICEE] B 4D HAE SRSl
shtel elo] wE A#F ZAifojw, o] HUJNZ AASHHE AMLE
T AUTE o] HFZ At WAL SAsfof Stk A7 EA 5t
ALZ]et AAE g o] TrsiAIHA WAYSHL Sl Al o 7HA|

stdo] Qolo] 9d] WAYst= AL} wol Al &4 mEutoz Apo]

AZ AYst= dHole AT Utk B2 A A 2P (Sequential

Accidetn Models)o|t}. Afarof] ofigt Q2lof sl ZA&d 291S Eglst o
[Qlo] AL Ao Al EAstHA A7l ARl AvE Hie K|
tt.(Hollnagel, 2004; DOE, 2012914 A2lg). AYL F&(ames
Reason)o] 7IEet “AfA A= HYP'L st BP9l 7t o]tk (DOE,
2012). o] dl2 1987~8W A|ZtEo] Mark ] HEo| 7id=E3, 1990 )
%238 MarkIl 229 o]o], 1997d Marklll E@°o] 7FE AcHReason. ]
et al., 2006%). o] Rd2 o A7} A5 A2 F2TANA SAl

O
N
o,
X,
r O
o
3
2,
o,
N

X,
-
i
-

-

ol
o

il

s

OJ}Eﬁé_.EnHE
oL
Némﬁ’ﬂrlrr_&

FL
ﬂJ

4) 2ES 5. 2019. FHAS) F3E FF A4 A AMFMAEAATY, pd-6,
295, 2021, AQIQHANZ FANE AT Ao ATy, p87-889] U&=
Nzz Besec

5) Reason, J., Hollnagel, E., Paries, J.. 2006. Revisiting the “Swiss Cheese” model
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ZA 9] 4519 ASolA TS A
f 1S ol Z2 JAREAo] AR A, e dEAAd A
=Alo| HsiMs S sHA Fote SA7F EAJTHDOE, 2012).
AR A2l 2P (Systemic Accident Models)o] Uttt A|AH]
A= AR Vs, €3 5 2 A 99 8R1E0] B4 AR
A0 $As] 2T uff WA sk= Zlolgt A3t Hollnagel 2004). tHiE
A& Rasmussen(1977)2 Atal 221 13t A7 ofd HA QA AJAHC
A= Attt AgEEE At ARl-71e AlAEE Ootal OdAE TEs
dH AHL(Government), @H7F HYPEH= A57|w, IHEAITH &
TFA71E XY (Regulators, Associations), @AFIZ ZFLofA ,
NATHA, AR E ASLE Fisto] ARttt 8 dS dAE=E
Taoto] FJIE Aol ofyzt FAA] FHEol "ashE Agstil Urh
Hollnagel(2004)= AHALE oIl AAS AT5H7] 98] Reason®o] A2
A5t The Sharp End and the Blunt end(#Z3t 23} 35351 8)9] Al8-0]
Aot el Atal Pt AA ARl Atal HP o] F a9t Wtk ARttt o
I8& B BE3% E(Sharp end)ol= AsiAZE £A4sta o] #3t Atal=

2,
o

_QI-FU
o 2
[0 X
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of,
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6) Reason, J. T. Human error. Cambridge, U.K.; Cambridge University Press.
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eehy, A3 #2432 Aol 2o, o|Het L ey FHolle AR
7] 99lo] glom ¥itfo] S5 E(Blunt end)Zol U= FE2] HF, AL
A o] Aot WA ARRLE A3 Aol AEiE(chain)E #= Y
gt HZol ofyzt HeHAQd TAl(network)E 2ot ARLE op7|3F vl 21,

TEAQl Ul Fofop Gty At

22|, MeE F8(Morals, social norms)
M= (Government)
A7 [2(Regulator)
AI2I&|(Company)
v #2|(Management)
v LS54 Q9(Local workplace factors)

A\ 4

A\ 4

\4
A\ 4

Blunt end Sharp end

[23 1I-1] The sharp end-blunt endQ| &
£X : Hollnagel, E. Barriers and Accident Prevention(2004), p63
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F= AH 99 Butk oyt 222 99l AAMZ @9l RSl Q1S uhF]
2 g REoA o7t ot

FTHANRA IS B8 SHAS) ¥ Bole= A7 2 24 2
=9t} ol#F o]F4 (20152 FHANRAL KIS 7|22 W
TEAS PTG AL AP A WA Fo] wSkel Asils A Sk

o TP 0]FA(2016) FHANEAL Hirxel A EG QFAI%
ANRE 7122 7d7H2007E~2013) WAESE A4 Akl AFSAF 7,993
s 7H1A B4, A9 B4, T4 FH, 719E, EQPEgt AHet 35 5
EUE Bt AEAUR BE S o&sto] ALARE 19 Ay ke
dAA A2 9 AdsHAt. 2435 520192 20169HEH 2018E7k*
3AZL WS AR AL APERE 2,575 gt SHASIRAF EIAE
7122 JAHERURE B4 AEEAS Bofl AFTARL HAY 9 AQlwt

ojN o2ty

o
N of X 38

o 2 19
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i

o

A}

AR ZaAS o] s glolg ZAl9 BA

99} ol 2He 9 %
ool Fout, 1 FEAL] 3t @4 2A} BAHA] ot AL v
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F2 A, A8H, AFY 5o A TRAU, DEA] I B FFLE
AR e BAZE ZEA, AR 22A, 187 Gabet 44 A8t e
spAZEs, 899 39, 1A%l ofd WHAel 99, g 5o AFFH k=
B2 Ao RBAAAL 2LY Ao 2 ELgREAA Sol mgH
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I GOl 24 |

120.0

100.0

BO.O

48.2 16.8 46.9 45.2 41.7 443 446 421 42.8
54.5

e0.0

400

200

0.0
20124 2013H 2014E 20154 2016 H 20174 2018'F 2019 20205 2021 H

RESELS =HEZE «FRH

(33 m-6] AE HIYWE SXQ ALnALY 2 HIS(THHLYEY 7|1F)

(E I-6) A2 HIFHE 22X HIZ

(221 %)

-+ & [201212013F2014H|2015'H2016'H[2017H2018'H|2019H|20202|2021H

A 33.2 | 325 | 322 | 324 | 328 | 32.7 | 33.0 | 36.4 | 36.3 | 384

24 | 270|264 | 264|264 263|263 263|294 294|310

o4 | 414|406 | 369|402 | 411 | 412 | 414 | 450 | 45.0 | 474

EX | ZHESUTZA Z2YHE FIIEAL 2} S 8E(SAHIE, KOSIS)
* HIEHA g = BIEAA 22X=/8H Y322 A=) x 100
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| AR 2y Al Sams

4) B3 AE AnAE A LA ol

UETEZAE SAME A9l wet 82241 JAZEA, d8L=AR
F2oto] ARLARG Asfo] T vlEZ AW ET e FE8LEAT} 45%,
UEZLEATT 53%, YAIZEATL 2% H=E AR5 LJZL=AT} 7 AraL
AT AEE gol Fohs Aer et 53] JEILEAT AA T vl
20129 HfH] 10%p 24eh ¥, A-ElesA7t ARG }L H]- &2 10%p 575}
UELEATL G FHFHAL FAloITt. HFo] AT A2 off o] oA
HE viet o] dA| deZ2A 0NN AEZ2AE ARk HlE2 23]
FotA AL, PAZEAY} LEZZAY v Fojo= EF5 L d8E=
A9 AILARY AF7F ASHoR FUFSHL Qe Fie dE8SEAVE AR
AT ASE B Aol e =50 EHL S HolEt. weEbA
AARG A o s d-&Z=A ] o & a7t U

1200

=]

100.0
BO.
60.

0.0 | | | | | | | | | |

=]

=]

ap
20

=]

20124 20134 20144 20159 20164 20179 20189 20193 2020 20219

alr

FES mdE mnZE =24

i

[O8 mM-7] ALE 48 -LE-YA LSKI ALY U HISFHHEYY 71F)

13) BAON TRE 48ITLAE R8ALITIo] 19 o4O Fo g Ao w
YANE T ASE Wolol, YAZEAE A0l 11 o4t 1 oluiel ASE
AETRAL TEAWI] 1he SlolA AR ololR A9 Wi,
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II. Clojy 24 W

(E I-7) A8 A XI9E SX HIg

(el - HE, %)

-
A

2012412013 2014|2015 | 20161 | 2017 | 2018 | 2019t | 20204 (2021

oo
ol

Z=At |17,921]18,365|18,959(19,402(19,669|19,934(20,084(20,440120,332/20,753

or
0o

tg2=At [11,250(11,847|12,31912,716|13,062(13,42813,77214,216/14,521(14,887

HE(%) | 62.8 | 645 | 65.0 | 655 | 66.4 | 67.4 | 68.6 | 69.5 | 71.4 | 71.7

YAIZ=A} 15,032 14,919 (5,069 | 5,114 5,124 4,992 | 4,851 | 4,795 | 4,483 | 4,634

Hl&(%) | 28.1|26.8 | 26.7 | 26.4|26.1| 250|242 |235| 220|223

Ug2=At | 1,639(1,600(1,5670(1,5672 (1,483 /1,514 11,460 1,429 1,328 1,231

HIE(%) 91 | 87 |83 |81 |75 |76 |73 | 70| 65| 59

EX 1 BHESATEAES A, KOSIS)

5) 2158 ATAY A TR Fol

ApaAp A7 ol WASE 4B waky FAR, 715Y 9 B
N FAA, B ANA 24 D 2 FAD L0 vekdth A4 AL

AR Aol Al Sl FARAE 40%, 715 92 T 715 AL 30%,

14) 7159 9 #=7]%s SAFKCraft and Related Trades Workers) : & 3¢, AR,
24 EopollA THE A e 8ot 52 AFcta, 4 714 AA 4
AEE st AFToE o9 9714 FEFRE A AE7HS B 7153, AR-9E
4 7tE 39 7ed, B4 -] 9 1 39 71sE, 25 AY 8" 7163,
5 9 71A T 7153, 7] € AR 7sF, AR B4 9 ] 1 754,
244 94 AQF A 7154, 71E 7 BHE
ZA-71A4 22 9D 29 FSAEKPlant, Machine Operators and Assemblers) : 7]AE
Z2&5t] AES LAY dtEAeE f2s 19| AEshE 4AdE 714 H
g A6t BEES 7L Al 2Hcte 9FE HAEY o9 919 F
ERE A AEVR 31 714 2, AR 2 AR 1A 2&37, oEdd
714 224, 34 9 HlgS B39 714 234, 714 Az 9 39 A 234, A7
9 A VA 227, A 9 &5 BHAHZ, Aok 9 AEE AP B 714
224, 22 -Q14 9@ 7| 714 2&34
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A 71A 22 92 2 FARTE 10% LS ZRISke] 371 FFo] HA| Akl
A Afsfoll Al AFAT Sz HlE-2 80% HEE AHAlotal it Tl F SARARRE
7159 9 T 7|5 AR Ax €2 AATARG A 57t ol WAek= 2E
1919} 291E WZol A Aok, 20179 % O]F Tl B FARPZL ALLARY
A7 7HE wol v ASeR How FUekL e FA01L, Vs
4 #HA75 SRS A AASHL Qe FAlolt A, 7AI2E 9 29
SAANE 2D DA ARLARG A 15% F=E AHAISkAL Ut off 9
oA HE AA FHAANA 7sd 9 A5 SARRLE AR, 1A
A ZHZIAAZE Aok BlE2 thad A4Skl e FA1Q BH, gl
SARE AA[ol= Hlgo] AEHHoR FTIcke Ak A1 4= Stk olE & 1,

ARTAG AR oS AL 3 AF WEhek & Folk

416 4.0
4 38.7 :"‘-.‘\37.9 38.7
36.6/
4.6_~" 3.5
350 X 332
311 315
/ 350
30. \ /
289 e,
250
20, 18.6
16.8 oy
. 15.3 :
; y 141 146 13.3 2
150 s 13.0
B0 ™0 184 10.6
fo5 129 134 833 127
100
7]
50 59
2001 20027 20034 20043 20053 20061 2007H 20081 2009'F 20101 2011H 20128 20138 20141 20154 20165 2017H 20181 20194 20209 2021
—T| S U BE IS BN e LD EAT A - 7|H TR D EE AL

[O8 Im-8] AZE AALY W 09 37 ZEQ HIS(HeHLYY 7|1F)
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I GOl 24 |

(B -8 AEY¥ 19 34 =39 Xt HIE
(Sl @ Y, %)
T = 2013(20144/2015H|2016'H(20174]2018H|2019H| 20201 (20214
FYR 2~ 25,299|25,89726,178|26,409|26,725|26,822(27,123|26,904|27,273
I

XZEol A [8,513 | 8,701 | 9,000 | 9,031 | 9,088 | 8,928 | 8,931 | 9,012 | 9,309
HIZ(%) 33.6 | 33.6 | 344 | 342 | 34.0 | 33.3 | 329 | 33,5 | 34.1
7= gl o
|7c|>; ;A&r 2,254 12,291 12,375 (2,396 | 2,384 | 2,347 | 2,372 | 2,336 | 2,406
HIE(%) 8.9 8.8 9.1 9.1 8.9 8.8 8.7 8.7 8.8
REX| 7| AR A
Ec'xl_,{a.':,'l—’glkfﬂ 3,038 3,111 13,187 | 3,194 | 3,171 | 3,098 | 3,026 | 2,957 | 2,979
H|2(%) 120 | 120 | 122 | 121 | 119 | 116 | 11.2 | 11.0 | 10.9
He=le 2 BAMAF 3,222 | 3,299 | 3,437 | 3,440 | 3,533 | 3,483 | 3,534 | 3,718 | 3,925
HIE(%) 12.7 | 12.7 | 131 ] 13.0 | 13.2 | 13.0 | 13.0 | 13.8 | 144

=X 1 AHESAFEAEAF, KOSIS)

6) '8 ALAY A3 T Fol

o BALe] AtTANG A WSS Fotw At ¥ A A3 By
FO|E AT BT A4 E5ATE AAJSh= BlE2 3%~4%H A2 2T 39
(20199~2021)7F 2%HE 74 HolA|ut, ThA] S715kaL Q= S=Ao|t,

1010

I

20013 20029 2003 '3 2004 '3 20053 20063 20073 2008 20093 2010 2011'F 20123 20133 20143 2015 2016'3 20173 20189 2019'F 20203 20218

rs)
=]

®m
=]

9
=]

o
=]

n
o

E
=]

0
=]

5

me mH

[0 m-9] A HE ALAY E HIZXHSHEYY 71F)
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( MTALL 2 AMHFO

Am

=
Cra

1%

offjo] 5 HH A FAANA ofido] AR|oh= HlEZ 2013 41.7%014]
20219 43.0%=% Ysot= oA =sA9 = S76HL At AAFe=
AL FAY] AFLARE ASi7F A2 AL Doke Aol Adirt 2 LA
ALt ARRESARARRE AH| A, BEjSARRZE B2 H[SS AHA|sta glom,
o7t ol Y= 71ed 2 BT SARL BA], 71AZZ D ZHSAHL
Sl SARAOIA Aot HIFo] A7] fZd Aolth o]et T2 olRE
g s5Ae 71 STk oy oA =AY AFLARY Asi7 S7FSHA]
I A2 44 =5A dste AFoAA TR, HFE7F AARSAA
Us}t= H]&o] F7FeE Aol o|fd & Slrh. THH 2019WFE o4 a4
AFIARE A7t thA FkekA e AX 20199FH 7led 9 #R-Ts

BAR, AA, ARG D 2AFA, Dt BAR)A] st 1]Fo]

b

2
o
iy
X,
fr

S
F;
E°
2
%
%
ok
I
i)
fr
>
A
o
2
o,

Ao T RS o

2dog FFSHe Ao AP Aow malth

(9 - MY, %)

T 2 20131 (20144 (2015 (20164 | 2017 | 20181 | 2019 | 2020 | 2021
FEA 5 25,299 | 25,897 | 26,178 | 26,409 | 26,725 | 26,822 | 27,123 | 26,904 | 27,273

el TEY,
o 9,647 | 9,908 | 9,993 | 10,183 | 10,402 | 10,623 | 10,714 | 10,567 | 10,730
AFEARE

HIZ(%) 381 | 383 | 382 | 386 | 389 | 396 | 395 | 393 | 393
T IAHIA, mof ZARG 5,719 | 5932 | 5,942 | 6,010 | 6,037 | 6,005 | 6,146 | 5,943 | 5839

HI=(%) 226 | 229 | 227 | 228 | 226 | 224 | 227 | 221 | 214
A s 7piey

AE-HELE | 8513 | 8701 | 9,000 | 9,031 | 9,088 | 8928 | 8,931 | 9,012 | 9,309
SAAL

HIZ(%) 336 | 336 | 344 | 342 | 340 | 383 | 329 | 335 | 341
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II. Clojy 24 W

+ = 2013120143 (2015|2016 | 2017H| 2018 | 201920204 | 20214

A 10,554 | 10,840 | 11,022 [ 11,168 | 11,356 | 11,450 | 11,660 | 11,523 | 11,725

HIZ(%) MNT | 419 | 421 | 423 | 425 | 427 | 430 | 428 | 430
TR F2}

ASEAR} 4,303 | 4,488 | 4584 | 4,723 | 4,876 | 5,018 | 5,132 | 5,065 | 5,227

0 HIE(%) 170 | 1773 | 176 | 179 | 182 | 187 | 189 | 188 | 19.2
AH|A, WO SAKL 3,277 | 3,400 | 3,461 | 3,500 | 3,537 | 3,527 | 3,593 | 3,480 | 3,436
HIE(%) 130 | 131 | 132 | 133 | 132 | 131 | 132 | 129 | 126

7|L 7 AREY
- CaD | 2401 | 2411 | 2487 | 2490 | 2503 | 2,424 | 2,423 | 2,458 | 2,545
ZAR}

HI=(%) 95 9.3 95 94 94 9.0 8.9 9.1 9.3

X ZHESUTLZAESHE, KOSIS)

w
>
1
>
ue
0=
2>
Ie
02
|'OII
olok

1) AA 2%

ofF o] oA Hi= Hie} o] 4GRS 34 FARl LUSRUY Vel R
20019 =58 202187k 21d7F 2R AMGAsl= 32,419714, 44,248
o|t}. o]F AfLE QI3 AFFAS= 20,865704, 22,754%0]1L, Ao QI
A A 12,357704, 21,4940]c}. Aket AHE BE Fsto] Apbabrt
WY AAARO| A E ThA] AFRATI HREE AFRIRE 2l 2 274704,
13,0560k, 0] % ALTARY AL ST Aol ohAl AbnARg Asirt
1 o]-o:] 2 g o]/ﬂ— /\} J_/\}UP xﬂ 0H7} Ity /\]—g‘gﬂ(/\]— _]_/\]—n} ZEury /\}ch})_
731704, 1874013, A Afgo] FESA AT AQES 114374,
9,9747g0ltk. o] $AE 8YHAY 7|E0|BR o] Fol A A Aol
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| B s ool Sims

Am
_l_l.

1984 B 20008 % Atojof HAgeE AFLAFGALZE 3927 EGHE|o] Qlom,
AYAFGRLY] - 1966WHE 2000 = Ato]o] TAY3t 6,356 0] EgHE o]
ATk o]= A|Q5t 2001V EHE 2021 % Alolof ¥HEEE AFdslaro] oS
AL 7202 Tl AkEshd AAEZ 200195E 2021871A] AFSA| )7}
RSt 9= 30,914704, 37,500780]1, ©o] F AFLAFES 20,527784
22,3629, AHARGS 11,102704, 15,1380tk o] & AFGAILZ} RIS
AN A T ThA] APGARILZE BARSE AFAAS == 1,925714, 7,76678 0]t
o] F AIAPES 712704, 1,81190]ar, HARGS 841704, 4,864 0]t
o|& THA] ATEH, oI d 7|Eo2 AR QIFH AFFALLL A
A4 20,52771 4004 22,3627 0] AYSto] §F AR & 1.1789] At
APGARZE Aot SHE ARARY SEY AR 712714y, 1,8110|E=
e AR F 2.570] WAl ALARE SEDAY AMIAZ AA| ALARS
A LA A4 20,52771429] 3.5%C1 A% HA| ARILAFG Aol A ApA|sk=
H &2 8.1%E AR ol & o, AL ASiE 97] AT YHeE
A7t FASIAE AHAAE JF BEske Aol BEFAL = U2 ¢ &+
AUTH.
HFAH

M-10) APAD $1220014~20214)

Al
a2 = APLL-ZIHARE T AMIIALT A

NetEA | AmR | A | A | AeiEs | s

gor | WA | 32419 | 44248 | 20865 | 22754 | 12,357 | 21494

solol | m=aEl | 2,074 | 13.086 | 731 | 1874 | 1143 | 9,974
B | wgw) | 7.0 29.5 35 8.2 9.2 46.4

xa | A | 30,914 | 37500 | 20527 | 22,362 | 11,102 | 15,138

smel | =X | 1,925 | 7766 | 712 | 1,811 841 | 4864
E D bew) | 6.2 20.7 3.5 8.1 7.6 32.1
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II. Clojy 24 W

i

FuAog Jutr o g A EARFO| 7|Z5te] |yt AA A 4
St o] AEE 7IQIAIIRRS 7|Eo 2 Fig Aro] 12¥9Y V&0 2 =35}

iy =
A TRt g S0 ol Ee 20208k AAEY 7HY AR

o YT 20209 % HAY AFDARY A AFGASolr 129 V|02 AA
A= 2,719,3087AE o] F AAPGo] AT AAAE & 790712
AA AFZY 0.03%1904 TS Aot Iy 927t AFARS AsiE
Ast7] gt AR 1299 Aot AFGA7E ofdEt 202040
[ AA ArgAelet & Aoltk. F7ho ABE sHYTt st et AFARY
Aol BT = U AC|BE AFAIAGI ABARIALS B5F e dof
stch 202099 SR AEAE AFAAY 12997HK] A=k Q=
AA AR == 3,947,187784 01t ALTAFS ASIE 9 A2 12€%
AESHL e AGF 71 ot Al 3,947,1877/047F ARl Aot
o] F ARLAFE A7t AYGE AFYAS] v 0.02%1009] Sfigetet. AAA
1971 5 271404 EAsHE RIEg Zhol ottt AL 4] Yt}

(E IM-11) 2020 447, 28 MY H WA ALY MWL 7HLAAT)

TR A2IE = B NTAG 2 AR
O |mwmm | (GR, | e | e | e |
A | 3,947,187 1,286,223 1,227,879 | 2,719,308 790 847
HEY 426,222 38,057 31,081 | 395,141 180 188
A-8Y | 1,282,549 | 932,478 953,270 329,279 404 448

MHIAY | 2,040,700 | 280,917 214,118 1,826,582 107 112

7|EF M| 197,716 34,771 29,410 168,306 99 99

15) Fudo=z Az A AXY AFLF 0.05%, AHAALS AA @FY 0.12%,
AEAAS AA AR 0.01%, 718 AF A AR 0.06% A ARLARG
o7t LAY SHAT

16) Ao Z AxHLS AA ARG AL 0.04%, AHFS AA EF 0.03%,
AEAYS HA ARG 0.01%, 718 HdE52> AA AFFEQ 0.05%0014 ARaLARG
Aoz A stAT AEAFS AEE FXo] wWol 12¢€9% V& AR & AS
0.12%9ou A2 HA 4L 7|£02 o 0.03%= B2 zjo|7}

e
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webd] 20205 AL 0.02%0 e AmAlgol wsted
AYGe FOR ATAGo] A S GRS PRt FA AL
A AR 8% FEE AFE 5 Jk Aol

2) AFE AXAFE A 2 A%

AEER LYY 7129) AL AT A PHAFL Lufugi). offe]
HHsh ol ApmARgel gl MASH: UFS BEY, AR, 7IEe A4,

g
R SRS |

oAl 46% ol AASHAL Ao thFO R AFXPLE AFYY of ARLL

2
B)
i)
25
rﬁ
Z:
A
i)
_>;
l:l
ne o
ox,
>
A%
o
>
i)
N
£l
D)
i)
D)
+

APPSR} & BE 25% Oo|AFS AFA|Sitt
(B IM-12) Y'Y ALDAIY A $13K200149~20214, THSHLAY 7|X)
o = JNEFIIES JYEHES
= B HI2(%) = HI2(%)
A 20,527 100.0 22,360 100.0
HEY 9,707 47.3 10307 46.1
A= 5,309 259 6,014 26.9
VA= IR s 3,130 15.2 3,280 14.7
2421 2 EMNY 1,598 7.8 1,829 8.2
UA 275 1.3 319 1.4
ReR 214 1.0 282 1.3
¢ 143 0.7 161 0.7
e 74 0.4 81 0.4
=25 2 23y 43 0.2 44 0.2
FI|7IA 57| Y SEARY 36 0.2 43 0.2

T3y I o2 B G2 AR ST dRkS EE ARART A7t
23] o S&E3to] AT AFdRS Ha ARl 40% F=Q W FEAS
20%T) 2 RolAtt F3t 241 W BAY A ALAPY WY AR}
ARl A= 8% A o2 4HA HY dFolou SEAT T
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II. Clojy 24 W

&S B 18% 2% AH|AYoR 749 7|89 ARIET f A-ded
AFTo 2 YEhdT. Al2d2 AdFel AL EAske vt AdA2 SAF
717to] A ot ARLARE A F HhAl AT BhEo] AR PEY WokAl=
Aoz HAth AMB|ARFA 7Iere] A HAl ARLARG Afs ol
ArQlo] sl =4 omz AuAb} zsH7} thA] whgst shgo] e
AU Ao}, mebA] gl M AbuAbR AE7E EAYSE At S
e ste el a&Aolzt AASIA=t, o] W AT AZAH} 5%

2 23} Zro] AFTARG Abpr} wo] HRAiElH A ZE wAIst shgo

(0]

—_

lo >i

H

i

:

o °FJ

=

(B N-13) UZE MY F2 24 HE(20018~20214, HHLLY 7|1F)

" = N MR | AN o
= ° e Hgm) | B [ HE%) | AER
A 712 100.0 1,811 100.0 2.5
HZ&H 277 38.9 786 43.4 2.8
ak=tel 190 26.7 397 21.9 2.1
220 U EMN 131 18.4 333 18.4 2.5
7|Efe] At 70 9.8 151 8.3 2.2
4 ¢ 34 4.8 122 6.7 3.6
I 7tA-B7] H ALY 5 0.7 10 0.6 2.0
2 3 0.4 8 0.4 2.7
s ¢ 2 0.3 4 0.2 2.0
o ¢ - - - . -
28 3 B3 - - - - -

3) TEE AARG A 2 R

Y FREE ATAY A YRS Arngeh AYY F2o
FHE ANYS BAFAS 7202 AZY 5 ANY olgld PFe 2aA
8 71202 Steitt. oo EolH B vl Zo] AR S AFL 59
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uRE FGHAFAONA A AAAFGARS] 28.3%E AFAISHLL, 5Q1~9%10A
14.4%% AHAok= 5 & L7 v o] &qti ARolA ol TAS.
5091 mRE Aol Al ARRARE AR 73.6%F AMAIstL, 10090 W
AFA7EA BE 82.2%E AMAISEY] AILANY Atle &gt ARG A]

i AR S € 4 Sl DAY GA R AN Hol
HAS=d AR 199~39 vt AdATFo] 12.3%= 7 WAL, =22
49 A mRt AAAGo] 11.6%E AASH. ?tH 209~509 w|vt Ad

Ol

(2 M-14) 728 ALTAFRE A 513H2001H~20214, XHSHLUAIY 7|=)

r

—_—=Hd I_E%
A e (e Aerm] A A
cEAT s | 2 (Hgw)| oM S 27| X [ HI2)
A 10,820112,054| 100.0 A 9,707110,308| 100.0

6501 0|2t 3,336 | 3,412 | 28.3 40009k 02 11,1711 1,191 | 11.6
521~92! 1,650 | 1,735 | 14.4 |4,0002H~192 OJ2F| 753 | 770 7.5
1021~15¢9! 1,15 11,171 | 9.7 1939 02 11,239 1,269 | 12.3
1621~29¢9! 1,386 | 1,475 | 12.2 39~6d |2t 628 | 639 6.2
3021~4991 976 11,081 9.0 59~1097 O | 772 | 804 7.8
5021~99¢I 912 11,036 | 8.6 109~20%4H Oj2t | 786 | 818 7.9
10021~19991 700 | 822 6.8 209~60A4H 0/ 11,040] 1,126 | 10.9
20021~299¢! 262 | 330 2.7 5094~120%& Oj2k | 795 | 839 8.1
30021~499¢! 208 | 331 2.7 | 120%4~30094& DJ2t | 656 | 728 7.1
50021~999¢9! 131 | 237 2.0 | 3009~50097 OJ2F | 399 | 441 4.3
1,00021~1,999¢! | 69 126 1.0 | 500%~1,000%4= OJ2F | 553 | 624 6.1
2,0002! Of&t 75 298 2.5 1,000 O} 575 | 707 6.9
=F=c - - - EREc 340 | 352 | 34
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II. Clojy 24 W

(E M-15) A2 ALDAIY S5 94 $182001H9~20214, IsiLMY 7|F)

24 9 zdef

aoe  (MY[HIS| N HS MY o M| A MeE g

=T me o0 | R | G0 MR TR A e A
A 5221100 1,414/ 100 | 2.7 A 190 | 397 | 21

501 oot 13| 25 26 | 1.8] 20 4,0002r 0OJ2F - | - -
521~90I 1427 30 | 21| 21 4,0008HE~19 OgE | 1 2 2.0

109~1691 | 26 | 50| 54 | 38| 2.1 3ol oet | - | - | -
1691~2991 | 48 | 92| 101 | 7.1| 2.1 3elsofRi oEt | 1| 2 | 20
30014901 | 69 132|149 |105| 22 | 5%-10%H OB | 6 | 12 | 20
50019991 | 84 |16.1] 183 |12.9| 22 | 102202 OBt | 6 | 12 | 20
10021~1999! | 75 |14.4| 166 |11.7| 22 | 2024502 0%t | 9 | 18 | 20
200020901 | 38 | 73| 84 | 59| 22 | 50%120% Ot | 7 | 14 | 2.0

30021~49921 | 57 [10.9] 165 [11.7| 29 1209~300%& 0|2t | 21 | 42 2.0
50001~99921 | 39 | 75| 131 | 93| 34 | 300%4~50043 O/t | 25 | 51 2.0
1,00001~1,999¢1 | 24 | 46| 74 | 52| 3.1 |500%~1,000&4% 02k | 31 | 64 2.1

2,000 Ol | 35 | 6.7| 251 |17.8| 7.2 1,000%4& 0l 76 | 163 | 2.1
=F=c - - - ) 7017 2.4

Iy HOJA He wie} o] IEA] SEXA7T B2 tiE ARG elA T
AZARG A7t FEA TS A2 ofde €+ ATk TF ARLAY
A A AT ARt vl wf 300914 20091 WRE ARl
10%°1d= AHAISHAL et T, 591 vjRt AFAAE HlE2 RA|T SE531A
ARIARE As7E AR AS & 5 ATk 2,00090 o AFARY B
S& ARLANG A=) 17.8%E AAshe A2 AFQAT et 7.27%9 AR
APFAR7E Ak Q7] iR R Holth 7.2 Ete RAYE 50090 o4
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Abstract

An analysis of the Characteristics of
Workplaces with Fatal Accidents
Focusing on the effective labor

inspection

Objectives: The study aims to find out the causes of fatal accidents
and suggest ways to reduce fatal accidents at the business and

government level.

Method: Data analysis on fatal accidents that occurred from 2001 to
2021 and interviews with safety managers at 53 workplaces where fatal

accidents occurred in the last 5 years(2017-2021) were conducted.

Results: Through data analysis on fatal accidents, it was found that the
proportion of dangerous groups or factors in all fatal accidents is
increasing. therefore, it is necessary to focus on follwing parts: (1) 3 major
causes of accidents: falling from height, being caught, bumping, (2) older
workers, (3) foreign worker, (4) 3 major hazardous occupations: craft and
related trades workers; plant, machine operators and assemblers;

elementary workers, (5) non-regular workers. Second, 8.1% of fatal
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accidents occur in workplaces where fatal accidents occurred, and 37.9%
of workplaces where fatal accidents occurred more than once are subject
to fatal accidents again within one year, so supervision is required within
one year after fatal accidents. Third, in the construction industry, 22.1%
of fatal accidents occur within 6 months of establishment, in
manufacturing, 21.6% within 2 years, and in other industries, 20.6%
within 1 year, so the inspection within this period is effective in
preventing fatal accidents. And as a result of the workplace interviews,
the root causes of fatal accidents fall into six categories : society,
government, management, safety management system, managers, and

workers.(refer to Table IV-3).

Conclusion: An inspection strategy by the Ministry of Employment and
Labor has to be established based on the results of data analysis of
this study. On the other hand, through the results of the interview, the
study presents the following points. First, It is necessary to improve the
economic support policy to expand safety and health investment in
workplaces. Through the revision of the Restriction of Special Taxation
Act, it is necessary to activate the tax credit system for workplaces with
50 or more employees. In addition, The economic support system should
be linked with the risk assessment system, and economic benefits should
be given when implementing more than legal requirements. Second, it is
necessary to carry out inspection focusing on ‘“risk assessment” and
“supervisor(OSH Act. Article 16)”. And to easily convey the essence of
risk assessment, risk identification and improvement activities, it is

necessary to change the risk assessment template provided by KRAS,
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Korea Risk Assessment System, by referring to the HSE. Also, instead
of reducing the industrial accident insurance premium rate for conducting
a risk assessment, it is desirable to support the cost of eliminating risk
factors found after conducting risk assessment. In addition, When
inspecting the workplace, it is crucial to emphasize the importance of
the supervisor’'s role and to supervise whether the supervisor is faithfully
fulfilling his/her role. Third, it is necessary to create a workplace safety
culture through worker participation. To this end, it is proposed to change
the current “honorary occupational safety and health supervisor” system
to the “Safety and Health Representative” system in the UK. And it is
necessary to clearly stipulate worker duties in the law, and provide
sanctions against workers who fail to comply with safety rules. It is
difficult to raise the safety awareness of all workers. Therefore, we need
a strategy to change 'management supervisor' and 'safety and health

representative’ first.

Key words: fatal accidents, effective inspection, prevention of

accidents, causes of accidents.
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