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Comparative Analysis of International Laboratory Safety Management
and Accident Compensation

Jaeok Lee”

National Research Safety Headquarters, Korea Research Institute of Bioscience and Biotechnology

ABSTRACT

The Republic of Korea is the only country in the world with specific legislation that regulates laboratory safety
management and accident compensation. Most other countries manage laboratory safety under their respective
occupational health and safety laws. In contrast to South Korea, where laboratory safety insurance benefits are
available to research workers, including students, under the Act on the Establishment of a Safe Laboratory
Environment, accident compensation in other countries (with the exception of Germany and Japan) is generally
provided through industrial accident compensation insurance that covers only workers or working students. This
study is designed to review the laboratory safety management systems in United States, Germany, the United
Kingdom, Japan, Singapore, and Australia in order to explore the development of safety management models

applicable to our country.
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FSAAE =7F 1078 oAl Fehr|s2oF tigh - A7l
o 5ol A& ow, g Higae] SEFAE ot
o, Al 24 507 Y] 7| R AL 52 T
TARMAS AR AFAH102) E WEH202A13
T 2 A4 7HZ 8ot gt 2hE Y A+
GE5SARAl tieh T2 ARRPAR Y] AES Hhe
Sfje] A QAT E FES] o]ojA 4l Utk
(Yang et al., 2019).

2 A= B9 S =7 vt A kAT

¢ @e DAl Fho] A /KT raTY =g
Sg uEnA Het,
2 =

1. 0= g4 ot o

tl=r =59 kol e AMIPERE AR (Occupational
Safety and Health Act, OSH Act 1970) 7|8t 2
7k Fx(state law)y= AY - Al¥stal 9o, AkiRbAREZ
Z(Occupational Safety and Health Administration,
OSHA)OIA AlE-+8(29 CFR: A7+47]5(1910.1450)
5 2 A7 QPHAIFOSHA 3404-11R(11.) ARssich

TEAR= AEY 71919 o= AFA, AR
T o= H§ AAEY HAdo] 7hssitt ',
H|ZE2YL i HAo] E7Isto] digtolA Al5st
= AFAESE) Y AAR TI]Jste] AR EALA
AE gHdfof 3t
dist & A7 A7-471(29 CFR 1910.1450)
of wat FHA ol A=Al AABYHAAE 5
gtoh dfeke B9 FQd sto] PARAXAERA
(environment, health and safety department, EHS)
£ AAsty A4 FEAFEA, - - A - AR
o= By ¢ Ttk

u]=5}5}5](American Chemical Society, ACS)=
OSHAS} @Esto] A4S A5kl Qo 2010
| XA AFAARL RALIA Bl=3eRP 91 E
XA YES = FAl OSHA 40 AF-AQkd 3ol
FAS AL dAstal v|=xgeslo] gksto] AA
A S 9R AR AkeHA ok ERF 20109
o|¢E ATLSITAAEY Aed YAFLE7F =0
FHota loKFig. 1), f3 7t AEA487E &=t
Q1 ‘RAMP = @A thetehR wafargof Al ARE- FolH

ol
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ecognize inimize repare for
Hazards Risk Emergencies

Figure 1. RAMP, a simple risk assesment tool from the
American Chemical Society (Finster, 2021)

A o9 AFEIE UEE I HFinster 20215
Zhao et al., 2024; Nyansa et al., 2024).

st 9 EX]715 sk 8] (Association of Public
and Land-grant University, APLU)= 2016& ACS
S dgtoto] A TR E SR AFARPEA
9’2 HA5kh o] AEE2 vl Ayt WAL
5k SAEOA AT FHESE 7 AR S AlSSk
St W A4 bAEst 34 9 A3 WS Qb
Sttt AHAl QPAESE R AR EER A4,
A8 A - BH &9 - WE 5 AANA ARLAL
HE AAZCo=E EA5te] Astal Qi

2020¢ COVID-19 #WH9joz 2l Q50|
A2 HA oheket 22l hde] "= 5ol i
9 AR QtHTownsend & Goffe, 2022). E3H
AFARKHS FAR St A 52 Yot 9l

tH(Yang et al., 2019).
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BAuA) ¥ A2 AMRPAE AT HYS A
- 95t ARSI EE 7|3HDeutsche Gesetzliche
Unfallversicherung, DGUV)2 AR SR A7|E(F
2) 77, AR EAIEAA 5 T -
=3}

ATETETARY AP EAL2 AR HH(SGB VI
o ot AAEY, FHFNE A5EEo] E7IsHE A
=°] AFEt). o] AHEFEA == SHYoAE L=EA}
o} 5o HEH HIZ EFIN v /E =
TH(QAERoL YdatE, P71 5)2 THENAE
AR Y-S &3 BHAAAE 251 Utk

DGUVE A74 Hdus - &4 9 KR A 7|&

www.kiha.kr



32 ox=

Table 1. German Social Accident Insurance (DGUV) technical guidelines for laboratory safety and health

ID No. Title
DGUV-R120 » Safety and Health Protection Rules
DGUV-SR2005 * Handling of Hazardous Substances within University Laboratories
DGUV-I8553E + Safety in University Chemistry Courses
DGUV-18666 * Activity with Hazardous Substances in Universities
DGUV 213-851 » Working Safely in Laboratories

(FAYE cet 2R715o) sjst - Az st - 2214 99
821, g E7 9 18Rl B, AATE - =94
e 9 AR AE 7]s) 59 6414 Qb
gE gt Ast - 71 AFE JNgste] A oF 7H
A ool ApuE AuE B ot M A
A%s(trustworthy artificial intelligence, Al)< ©]&
ok KA A A 5= Al=stal Qi

gt 9 A47]13-2 ArbSchG 19963+ DGUVZE A|
ol QHAAAES 7Moo R =9 - A9l 1A
MHABYAAE F52et AT =2 AL g ol
Eq‘% %:IL/}?]_O;I ﬂ]-}‘\—ﬁ E“]E ?J_’@JL‘-QT o]‘r‘e e%}—&ﬁcﬂ
Ast= & FEZo7| % sttt FA7IAF 2 &S} -
st - BelsER 48 slolAMEadste] ok
HAFE A= DGUV AR 2 SFAAFE, -3
Al 1%, AR A A" (DaMaRIs) 52 AE -
HAEst AA AT E FskaL o

SeEd FF ATEL ArbSchG 1996 9§33}
SFEAAI R wet AEdE7F AA 2 19 E R/l
W T Aol W gEEA VIS AT
2§59 OSHAS fduSaA|det ¥ fus - &
gl7|7eigto] Lajol 9¥®Wsl =310l ‘EU OiRA'9
—T’—Ei’-i-r 4 ﬂ:r”]jﬂ*% et WS iEsted (20249
A77Imel YEgEsle Lellons

L4

| Level 1. Council |

7R3 S9ick

3. G G otME| oig

P2 A4 B3 9 Exo HEY - q1%0] glo] A
A E AR HHealth and Safety at Work Act,
HSW Act 1974)& 714t 5t R AMAH(Health and
Safety Executive, HSE)ollA] A4 ¢rdde] 9 7=
-% /U/\]‘E‘Hq- E_7401-7Qi4£l Aﬂ‘j ﬂ—‘&%x] 1-17] 7H0]
HSFE HRAMA, AIAEH7 5 Aﬂ HHold LBl o
et AEIVE £EH AREEZ AT s §
P RNE 7]45k= T B =7t Hsf et HIE
H{sk= Holrh

A RAFS AR E YT} 21773 E F(National Health
Service, NH)AEE &l AAIET AREHS A3
HAH(Social Security Act)oll wet Z2AM AR 3
o] P2 NHSE &3 &7t 2 77t
Y9 fFES Fesk= NHS= & AlF =<l
A 1 €S ASg.

st @ AF7|TH2 HSW Act 1974°] whet B9
A S sHotal o|yett. LAHEYT Y FH
FA=(safety office)= ALT5WS7|¢ AR HY
(Universities Safety and Health Association, USHA)
T7|E - AFARPETFRI(S3/01)S ZEst QPR

Level 2. Safety Executive Group(SEG)

- Supproted by the Safety network
- Providing safety management system(policy etc.),
safety culture

* Consultantive Committee for Health and Safety(CCHS)

- Providing advise to SEG
- Supporting to determine safety and health standards

Level 3. Division

- Divisional health and safety plans

Level 4.Deparments
- Local priorities

Level 5. Teams
- Risk assessments

Figure 2. Overview of the safety and health management system at Oxford University
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2 o] obd Al TE(safety executive group, SEG)
JAEE Zt AFE7IR] ZF GAMER @go] W= Tt
HAE H3cKFig. 2). USHA #E]7]82 HA A9
YR E w7HA] ZF I AISe] ARt RS
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U] A4 T E b YAyt SfetEd
e HE 5L 7Hte® SAL-FA(Ministry of
Health, Labor and Welfare, MHLW)°] <343ttt =
TS A HEEE o SEATEAL, <F
AR TEAL, AFAAL AAed 52 AUt P
AEAE] A 5 87T SekEd AL Al
59 Al et HEGHH)Z 19734 AFH £,
20099 sfekE4o] AR ofe} 3o 7|A]|= I
7HA] Fagtsl] o BB 7HE 8k T U
A=A E4sketE4e] Sgvied w9 HE A
Zxlo] B HECRM)S foled #E - ols 55
9 oLA H AR} R (safety data sheet, SDOAE 5=
3t

AR EAFS AP EA P WS Al - AdSiE
AAEE Soff AAET F2EA = A Ao EA A
w2t ARfE P4 HARS Hrom, 2 1976 FE
SPUSATF A - AHEAA =S Bofl AFAARLL
9 W5 AEE 5 DA Ash - AsiAbazo] oS B
A =9l
SF 4 A7 a5 POl A Sk AA

N

=L

| GITA ORRR| W ADEARl B 24 33

Aol A 73Rt Ao| e, WA QPAAE7FE Hl
A5kl AR&AR] PESHE Sdske 59 £AE F9t
ot e 2004UHE gt Aol H-ExH
Al SEdetE ] SHCoE P HS Aste] Y =
HARI P g4 - AHMPAR AL vpdste] A4
AT E ottt F4< A ool = SEt
AYEA, nE THEEAE, oA Y
Ao AE 5 AFFRAE 22sto] AA Q] kA
7 AAE Bhad, 7iA, AdETE 5 AAIEA
o] =2 542 HL o IAAE 55t TR E
Fgst=tl, APtl= IrEdBYAIA-(Osaka
University Chemical Communication System)& -+
Zoto] W YIEEE TS LRI AFTieR A
Y HEHIE A= et f b gw
FEE THot] A4 HHTEE Stk

20149 ‘AAR0] QFA 1811 43S I (security
by yourselves and consideration for environment)’

= FA2 T obAjol ATUMH P 7S ot
(Asian Conference on Safety and Education in
Laboratory, ACSEL)= wid theh 9 7139 e}
2t 71, AR}, EARETRECIAl A bR A
e 9 WSS =9olal wHcks EHEZ AlScia
A Table 2). 2A(20244) H<ruiistoll A ‘tistofA]
9] &4 AT} SH ol aAQl QP
Folghz FAE /NHFH114Y 28Y~299).

P

[©)

5. A7t E AA ot tE| oigt
QP B A (Workplace Safety and Health
Act, WSH Act 20060)& 7|¥toz ZARMHEAH
(Workplace Safety and Health Council, WSHC)®]l
Al A7 HAEEE 9dEtth WSH Act 2006+= <t
AR oJFel Zkare] Aol gttt WSH(YRh Al

Table 2. Recent topics of Asian Conference on Safety and Education in Laboratory

Year Conference topic
2020 (online) » People Create Safety, Safety Protects Society
2021 (online) » Growing Together with Safety and Research Activities
2022 * Reinventing Safety and Health for a Resilient Tomorrow
* Building a Culture of Health, Safety, Security, and Environment through Diversity,
2023 /
Innovation & Technology
2024 » Autonomous Risk Management and Comprehensive and Effective Environmental Safety

Education at Universities
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WSHRE ) AlF+382 A8E7E 38 9 3424
T AgEY AREs
A, w9 g 3
g & uget A4 PRI ARES

AREARS AR} -5-50]= B (Central Provident
Fund, CPF Healthcare)d|=of oJs] AT} L2A}
+ WSH Act 2006 ¥ ARS|EAHo| we} A EH O
2 HARZ dtor S CPFE B9l A|=H] HAJo]
7Fsottt. 7i)lEdo]l & CPRH|EAelY, HHdr:,
HHHE )= A=A AlFEHER =912 CPF7}
5213t Qizte|g K o] 7lste] Al EANS SHSF
ofo} gttt

st 2 AF7|TS WSH Act 20062 EXZ 5
A e FAS Yot oyt ArtEESY
st o] FAAGHEA(Office of Safety, Health &
Environment, OSHE)= 44tz 9 skl LA
nd - A, HARA T2 W BRAXFSGEAGA
(standard operating procedure, SOP) 5= Al53t
of. AFAHARNA FofAA el et HEdE I A
AYAE Fofotal AFLEFTARHEE) A PHA]
2 9 AHARE, RIS, AATERY, A1A
FAATANE Wwd 73) & A7l gk ok

3 sope] £4 5 a7
6. 57 G174 OHHITR| HEt

Ao A AAFEH  FAPHEAH(Work
Health and Safety Act, WHS Act 2011) 7|¥to &2

| President

F(state) 5 & S {territory) Aol 9A A+
kA AlFStgo] 71 B =0 FEHHY. &
P HE A% (Safe Work Australia, SWA) & Z+ 3
PAFIRA A et ZF Fof kAR A
FolQIAF & obdTe] FHE 9 XS Algst=],
HARAEF AATE A (Queensland WorkSafe)=
AA QFATEE Y8 SDS, FolstEd AR Al B

Al, 7128ZA, WA A A, A71EA 4

(r 10 4N px &

¢

AP HAFL 2FAZ} BAFHE(Workers' Compensation
Act, WC Act), ZFAMAEAE, b4, g & BAH
(Safety, Rehabilitation and Compensation Act,
SRC Act 1988)18]1! -F-525H ¥ (Medicate) A =0
os AAld}. Z+ 8 WC Act, WHS Act 2011,
SRC Act 1988 A% A EHARALFS ZEA|A|
AT FTeEY "9 oA AlSEHo
Medicated= BF7F 4 omH|E AHdiT= A=
2 AN - GFHERIA 71242 QmARIAE A
SoHAITE Q=] S Evlste] Hol QmH A
7kisfioF gt

st W A7|HS WHS Act 2011 € MEFH 1
21 5F - FAANCHZHI](Australia  Standards/
New zealand standards Association)”} Al&sdk=
‘AFAREA7|E (Table 3)& 7IHto = ZpH| PHH
= Yol o] o|et}. Ay dstue AT
P Hxy 5& fAsta PHTE|RA(Safety and
Wellbeing, f. WEG)OIA A& - 55} - =714 5 o
Fet FAY HWEE 2HRICE AT To=
AFARPS HEgitt

| Vice President

\
Institutinal Laboratory Safety
Committees(ILSC)

Institutional Biosafety
Committee(IBC)

Deans & Head of Departments

- To implement general Lab. safety program
- To evaluate risk assessment of Pls

OSHE

- To provide safety guideline

- To provide safety training, inspection etc.

- To perform investigation and report of
accident

Pl & Supervisor
- To conduct risk assessment
- Responsible to students(instruction,
education, medical examination)
l

Staff Students & Contractors

- To comply with manual, SOP, standards, etc.
of general & Dept.

Figure 3. Overview of the safety and health management system at the National University of Singapore
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Table 3. Australia Standards/New Zealand Standards (AS/NZS) laboratory safety series

ID No.

Title

AS/NZS 2243.1 (2021) * Safety in laboratories :

Planning and operational aspects

AS/NZS 2243.2 (2021)  Safety in laboratories :

Chemical aspects and storage

AS/NZS 2243.3 (2022) * Safety in laboratories :

Microbiological safety and containment

AS/NZS 2243.4 » Safety in laboratories : lonising radiations
AS/NZS 2243.5 » Safety in laboratories : Non-ionizing radiations: Electromagnetic, sound and ultrasound
AS/NZS 2243.6 » Safety in laboratories : Plant and equipment aspects
AS/NZS 2243.8 » Safety in laboratories : Fume cupboards
AS/NZS 2243.9 « Safety in laboratories : Recirculating fume cupboards
AS/NZS 2982 * Laboratory design and construction
n.zd = A ZFEAA QUek. RAMP-715ES] A4 Qb wsx

filo
of

AJ7HA] DA off AA AT A| A
£ 551 e SEuEe g, A=) ARk E
AL 7Nt 2 PAFYAIAE #5535 8 o9 =
719 A4 FAEEY dgZ AT EJTKTable 4).
AA T EA AT ESARANY QR
A2 gt Axe 2842 AERIT 5= AT 55
7hate AJolgt AtAARL Ao e BAAA=
AP T 82 W= HeE A1E8sE
ARRMNA AP BAH A BT 2|5 R)(AAQPE Al
P A9=x, ¥ A2 A15%)),0] ATEH=
ZuEte}l 2=t R 2719 AFAARL BA
o] ARjE ol oEstar glo] ZLEAo|| FHgsto] HAY
o] oA 9la1 SAY9] A% H o] Ho] 7hYsfof
SIAY FZARREFAA A A=mRIE AW W=tk
qdejyor =Y AEYL SHYAE Ao L 4
off HAo] AAEY TR HF AF7HA AlTEH
= Aot 3t B2 P SATA ] - AHEES
HL 2 utdsto] oy AFEE5TAAY PE HAS
1l 9 Song & Seo, 2022). SL}; LEO] AlLHEAF
o] Y AFTEEFTAAY] HHEAGS Ardos gH
SHIL ok AL AFAPAE T} =4 ot

I 9 HAEA AFA kAT oA FEE e
2, AA, v ACS7t stk A&E 18487t
(RMAP)olt}. AF-ARPERS] TARER-alRIA E &4
o] AFAHRAR] oo AA(AFALMAH A19%),
e A¥4%E711 vhH RAMP= G7E55AA =0l
AEHo g XS A7 Hol HEnh &
A vl=9] AR tfstuoA ekt 5 Ik
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71 WiRg 7|9k QFAwSS Hwdst A4S S
A2 APAHH7IE B8 - ugo] @A
] B& EHHAL & & AHNyansa et
al., 2024). B4, "= =49 A4 HAMEE
gt #g} - Ve A e E4stolt) nla A
TARKE I AEEI AlA 19960%= 29191 &5
=(6.5%)7} Blws] E5e AFEES ofl U2 &
4 JHYang et al., 2019). 5¢ DGUVE= HE9]
FHATA(IFAE MY A-AMAY I ols
= AEHoRE Aoy ot T QP EopojA
ARBEE AL A|ARIS] A 7hse Yol dis Ear
SlHTHSteimers & Schneider, 2022). #yd™Al HF
H 9 AE5H AnEofof 7|9t 3k Al AlA” T2l
trustworthy AIIFA)OIAQ] 91FE& EAsto], o3t
S0l Al AAEA HEd AT Aa" Anfo
- fIsi 7] dAA FEEeloF & RS AIjt
HcHSteimers & Schneider, 2022). XA, =4
DGUV7} Algshe= PR A 7]&X3-L dub&Ql o
AT HEo] AFEROAN Ad8Fo=E AT 5
A= FA7IeS ANskar Qlth. DGUV-I8553E, 't
ot sstabgol A9l P 7eA ML BshEd 9 A+
A 52 HASHA Gk 7Ie=S A7sk=T, ol

AutQl b RS0l HHVESE HF A
5= A vludEd. Y4, A7tz Sgdieke A
TP oA QbAWE, FHAME T ZF eabE A
250 ik tefst SOPS] 48 ATEETARAL
oA g3ttt ol=gt AFEsoAClE Ad 5 &
TESSAAS] SOP E-8-2 SEuetoA= ofz o
HbFo|x] AXA|gE AA|R w]= NIH/NCIEEAY 2

L
.
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Table 4. Comparison of global laboratory safety management systems

Country Supervisory Agency Legislation/System Compensation System
Republic * National Research Safety * Act on The Establishment of Safe -« Laboratory Safety Insurance
of Korea Headquarters (Ministry of Laboratory Environment

Science and ICT)
USA « OSHA * OSH Act 1970 * Workers' Compensation
* Board of Trustees and the * Voluntary Safety and Health Insurance
University—specific Program  Student Individual Insurance

Administrative Dept (EHS)

Germany * BAUA

ArbSchG 1996

Gesetzliche Unfallversicherung

* DGUV + SGB VI
UK * HSE * HSW Act 1974 * Workplace Injury Insurance
* University Health and Safety * NHS (student)
Management Committee
Japan * MHLW * Japan OSH Act » Workers' Accident

* Central Labour Accident
Prevention Association

* National Univ. Association

* Private Univ. Environmental
Conservation Association

Chemical Substances Control Law
Law concerning the Promotion of + Student Educational and
Management Improvement and
Monitoring of Environmental

Emissions of Specific Chemical

Compensation Insurance

Research Accident and Injury
Insurance

Substances

Singapore * WSHC

WSH Act 2006

Workplace Safety and Health
Insurance
CPF Healthcare (student)

Australia * SWA * WHS Act 2011 » Workers' Compensation

Insurance
Medicare (student)

A 9 BEAE A1EA FAAY ¥ ZRIH
FFPE 232 A §)ollA= oln] &&star Sl
LAY AEHS AEEES ISk d7AEY
SOP I "o AS AUsH7|= PcHChandra et al.,
2020). AR, F=HUSHA) € u=HAPLU)S] @77
T Y9 YU AT € HAESE SRS
gt TAF} 2ol

A Aelrlee] W2 AAPde gt A4S
dorl= BAlo, T =2 wWEA F8&E F
A= 71315 At Ak ol#gt 7w}t SoA
A& 7Fse ASHS 501, ATEETSAA
LHEAGE oot AL 9ottt ojie] =719 o
TA FATE A U= AHES & 7851, =
W A4 FASEY A& 7s A= ol Hl 7o
= Aofof & Ao|t}. o] Hf thgst s AHE =
At SEuEte] E40 e oFEEE RES =Y
Stz wgo] "asitt fEuete] A4 =
o Hg4AHS] 3 slof o]FojA 1L k= H
oA & Qu|7} Ut} ol= Her|e Eof AFERC]
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