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ABSTRACT

Objectives: This study was conducted in order to ascertain the important factors for SMEs in managing the risks of chemicals and
to suggest a government role in strengthening the responsibility of small and medium enterprises(SMEs) as employers.

Methods: About 100 enterprises were surveyed in Incheon. A questionnaire for employers and walk-through surveys by
occupational hygienists were performed at each enterprise.

Results: The results showed that most employers thought chemicals were not hazardous but chemical management was needed.
When employers determine how to manage chemicals, they rely heavily on personal experience and rather less on information
from the government or experts. However, if employers think the chemicals are hazardous, they do more to manage the chemicals.
Conclusions: When employers think chemicals are hazardous, risk assessment would be an effective tool to control chemical
hazards in SMEs. Employers’ position on chemical hazards is very important. Since the government is the initiator, it is the
government who develops messages for SMEs, such as “Chemicals are hazardous and management can reduce the risk of

chemicals.” Governmental messages can play an invaluable role in strengthening the responsibility of SME employers to manage
chemical hazards.

Key words: chemical hazards, government’s messages, SMEs
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Table 1. Important provisions in questionnaire and checklist

Provisions Method Description
Number of employees Questionnaire <50/ =50
Position title of respondent Questionnaire & checklist ~ Employer / manager
Number of chemical products Checklist 1-3/49/ =10
Objective . .
provisions Using CMR substances Checklist Yes / no
Using special management substances Checklist Yes / no
MSDS furnishment rate Checklist Percentile(%)
Chemical management status Checklist Local exhaust ventilation et al.
Risk recognition of chemicals Questionnaire Riskful / not riskful
Using CMR substances Questionnaire Yes / no
Possibility of disease by chemicals Questionnaire Possible / impossible
Experience of disease by chemicals Questionnaire Yes / no
Subjective Toxicity review before purchasing Questionnaire Yes / no
provisions  Need for management of chemicals Questionnaire Need / needless
Recognition of OSHAct Questionnaire Yes / no
Compliance of OSHAct Questionnaire Yes / no
Obstacles of chemical management in SMEs Questionnaire Knowledge, manpower et al.
Chemical management status Questionnaire Personal protective equipments et al.

Table 2. Characteristics of enterprises

(Unit : number(%))

Number of employees

Total
<10 10-50 > 50

32(32.99) 33(34.02) 32(32.99) 97(100.00)
. Employer 26(65.00) 12(30.00) 2(5.00) 40(100.00)
P OrSe‘;‘l;’:n;‘;ﬁSOf Manager 6(10.71) 20(35.71) 30(53.57) 56(100.00)
Not classified 1(100.00) 1(100.00)
ndustry Manufacturing 32(37.65) 32(37.65) 2124.71) 85(100.00)
Others 0(0.00) 1(8.33) 11(91.67) 12(100.00)
. 13 21(58.33) 11(30.56) 411.11) 36(100.00)
Numberm‘zifuggemlcal 49 9(22.50) 19(47.50) 12(30.00) 40(100.00)
P > 10 209.52) 3(14.29) 16(76.19) 21(100.00)

program), ACGIH(American conference of government
industrial hygienist)o| 5] 21§t CMR(Carcinogen,
Mutagen & Reproductive toxicant) =3 EZo|ich
CMR 29| ZAjojmo} A7 W Teahe] ol4L
H| e Eolug Z=Ao] 2 dHX|A] & GHS
(Globally harmonized system) CMR £%&% 2° 532
Alolehedan IASH 1B BgehAT AtA skt
B el dee] e AgA gEAaTel A
Q14] ‘25 A1}+= SPSS 18.0k2 EA 3}t 3}t
! bzl shwst 47 st Bt
2A57] Sle) wARAT Fpul g A
Asheie). ele] ke Ao e BE EUs

il
LI
>~

it

1. Z=AFCi &

987 AFATS WEXAFSFIAIRE, 30081 o]/ Al
RS ALl F 2ARE AFFARE 9770 ek
(Table 2). A & AFFF= & 405 0]%laL Helx}
7} s6mgollet 17 AFgAES SEA X917 =2
sto], 2F A= AQlstnt. AxAdAGA ol
8530l 1L HIAZ o] 123o| it AdAmiet AL

Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(3): 285-293 http://www.kiha.kr/



288 ZIAlH . X9 . ME|Zl - O|AE} - AR - M= . A& Y - H|EZH - ZM0| . 2AES - 01

== S

Table 3. Analysis results of employers/managers’ recognition and efforts

N
el
Jo

(Unit : number(%))

Provisions Yes No

Chemicals are hazardous 23(23.96) 73(76.04)

- There are extremely hazardous chemicals like CMR substances in my enterprise 23(23.96) 73(76.04)
Recoguition Employees would be sick or injured by chemicals if chemical hazards are not controlled 26(27.37) 69(72.63)
I’ve experienced chemical diseases or injure directly or indirectly 20(21.51) 73(78.49)

I always review the toxicity of chemical products before purchasing 70(75.27) 23(24.73)

It is needed to control chemical hazards to prevent diseases in my enterprise 64(67.37) 31(32.63)

Efforts I understand the OSHAct 84(92.31) 7(7.69)
I observe the OSHAct 92(96.84) 3(3.16)

I can control the chemical hazards by myself 82(86.32) 13(13.68)

Table 4. The relationship between employers’ recognition and acceptance of the need to control the chemical hazards

(Unit : number(%))

Need to control the chemical hazards

Employers’ recognition

Yes No p-value
Hazardous 20(87.0) 3(13.0)
Chemical hazards p<0.05
Not hazardous 44(61.1) 28(38.9)
Yes 19(95.0) 1( 5.0
Personal experience of chemical diseases p<0.01
No 42(58.3) 30(41.7)
o= setAlIEe] = 370 olstrt 363, 470 ol © AFAel Blste] 107 o] AR&-Sh= AFG Aol A]
97l olst7l 403, 107 o AR&-sh= ARAol 21 st o fdAdE o dAska AAL(p<0.05), A
Stollnh. ARIES Fturt ARSE AMGFE T Aol Aol el 5 AEAdEEol Ird Al
717F A kot WAL S s B-5-7F wobRaL, Fol EAY 7hsAdol kil Eil QI1aL(p<0.001),
st ARE Tl o WokAle Ao ® e ANRA o r SR QR HaE o A5
O H(p<0.01), T 5 sHA| b= B9 ALY ARIE
2. i3 28 A BstEd 22lof oiEh =N oAM= Spetad R Qg Haj7t AT 4= kil o
ol4| W3 QOIThp<0.05). SH, ShehRA o] wmen) 7
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Table 5. Results of occupational hygienists’ walk-through survey
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Provisions

Rates

Products which have Products which have

oy et TR s
(n=30)
Enclosure 30.9 533 355
General ventilation 77.9 76.7 70.0
Fresh air supply 454 50.0 42.2
Exposure control Local exhaust ventilation 37.5 60.0 51.1
Air monitoring 92.9 96.7 97.7
Record keeping of air monitoring - 56.7 -
Medical examination 75.2 76.7 50.0
MSDS furnishment and training 63.1 90.0 78.9
Labelling 72.9 73.3 78.9
Sign for hazard 19.8 30.0 17.8
Communication Sign for personal protective equipment 40.9 433 54.4
Labelling on the subdivision container 7.3 11.8 8.7
Written safety procedure 11.1 6.7 6.7
Education and training 46.1 60.0 62.2
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Table 6. Relationship between chemical management status and employs’ admission of the need to control chemical hazards
Provision Relationship p-value
Rate of MSDSs possession +
Rate of GHS version of MSDSs +
Rate of MSDSs furnishment +
Rate of toxicity training - p<0.05*
Communication o ) . 4
Rate of employees’ toxicity understanding + p<0.01, p<0.05
Rate of label appropriateness +
Rate of hazards sign furnishment +
Rate of personal protective equipment sign -
Rate of not-enclosed products -
Rate of local exhaust ventilation + p<0.05*’+
Rate of record keeping + p<0.05°
Exposure control Rate of medical examination + p<0‘05*’;
Rate of the products which need more control - p<0‘054r A
Rate of the CMR products which need more control -
Rate of the special management products which need more control - p<0.05*

:Enterprises which agree the need to control chemical hazards

Enterprises which agree the need to control chemical hazards and admit the risk of chemical
Enterprises which agree the need to control chemical hazards and have experiences of occupational diseases and injuries by

chemicals
+ Positive relationship
- Negative relationship

ﬂ = T =2 o o E-)l\_% ‘El’i;)%
AL, gy glo] iR AlE vle) #el k9ol 7t
= o ezt AFe ved dEdeds ddgs
= WobAl= Aol AU AT FEuE| 9 S
A= MSDS ZHEgoluf HIR|/AAE Y F/4ols) A
= e HEeAE TS oAl AL
2 R UAT, w52 A F] ved HoT- 2}
& FEA| HA v %

RIS AFS] 20%9] SARIEE AdetE

Hoz w7 setEde QI Ay
ARSAE 7540 2 T(p<0.05), 2

[e]
4 BEE Fofstal kgsal 3110 (p<0.05),

[9)

-

oot

o
[e]

do

http://iwww.kiha.kr

#el WeHe o A43Hoz Qgshs Agol Bl
Hrkp<0.05). AHAFEo] BSELL A stein
Az 27k Wastchn AZsHY, AR oS
© O AYFSC H B welE o 43
Hom sha Yok Aol kAl IH Gk & 4
olet.

Sy, setEoel Slgstthn AlZeh A

f
2

FU BAAES AAR o] A8 AEY
AU

8L Thorstalr] wiizell olgA Ayzbeh=
P Aaket A Ahde

Adste] AT 4 AT SHAIEFS ol
shelgtrhal SHEe Aot
2ol kel Aol g FHEEe
oz gk o
MSDS7} 0.68F & 19193, A=Akt HEAA 7}
044702 29], tdE Ar|A7]Eo] 0372 3]
2 Ueidth O o2 es JEY A40.18%), AL

o K
o2

_O|L
38
O
of

ol
i
i)
i
>
)
)
o

Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(3): 285-293



iy AN 5 FR7I1E0.17), Aol B
(0.04), o] ARIFU FTE]RH0.03), AFYF 3
0.01) <=0 2 e} oD tho] AFFEL
2 AHE0] MSDSE 9|1 Utk gl A|q, ol= Ab
Ao] obd Foz F9lEgick. MSDSe| uebgo]
U AR E=AEZ] B 7} FAE o] Q7] wEof AMY
Zo} TE|xHEo] MSDSE olojHglth 2FAIEo|
CMR E4& AMgsH=A] &L & Zeolch 19
g, AA 2= CMR EZo|U Ede] &z

etz olof gt ¢l4lo] &

39 % 2070 ARINA Agaka Qlgid, of
oM 63U MEHBAS AERThT 3

B mEn 1132 DE4BAS A
SYUE CMR 22L A
Aol a3
A5t Aw ohgic.
HIE ool
ohum, stetEael 91
go] o) shapAlEe

FA etk & 4 9)

op
ol
-
)
[e]
=
o

o
o
ol
ol
N
s
1S
o
[

o K orlo

o,

o

N

IS

rid

o

oo i
fo

X

tlo
)

ol
ru
2
o
u
>
>

|
oX,
ol o

> oX
Y
I
2
ox
H
rlr

2y

=
K
[l

e

o4
o
LY
=

o]
Ll
il
i
£

>

r e lo
ofy
k>
>
1A
o
_);
1A
N

L
R s

o
0
ol
2L

¢

o,

4

>£H~

2 oy
o B oo g

RO oo BT

X
[0
—_

T
=2
O
ook
filo
<N

>

L 9@ o Mo rfr &L%o

o
22
B
=

%

N (ol

o o H X e

ot do g o] |
J

i
X

oo o
ro,
o
_(?L

oo X2
_0|L

ki

3

32 f

L2 oK
oo
=
2 ox
N
rr
2 yo
i
0 |
o
S o
A ==
o 7 2
Lo A .
wb g
%inﬂﬁ
‘IEO}‘:{—‘NE
i’.
mIO_\2
ﬂ“m&‘f
o >

R oto ko Mo hUom o r|f
o

I

32

32

)

il

:3'2

)

Q

U

N
T
<
fr

o
tok
o
1t ol

7} &
Al = At Topping e
Syt E AMYFEES FEtEdE H

ol

ok

=

)
vl
[an
U

P

lo
i)

Mo

rlo
ot
filo
p
filo
N
9 30

N
o
O
N
1o
of
i Hi

Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(3): 285-293

)

cha geshe 917t s o
o] BhetRAel welvt Wastn WHs:
Yol Hobajols Arael Jurt B8 =4 g
glom, %2 Al Hyol were] 2A% Ha
olgick. setE ol S@sthn AzsAL B
A4 WE AP A e A9E v 2
4L QRFI UYAL, AGFEo| MSDS 5 A
Baoln AWAY AR =S F3 S51BLo]
Sl@sicha ghesh 21 ofulgick. Balsat(2003))
7)o Qo)A BEAAANA Ak MSDS7E
AgEE Fast gudoletn st Selut

ol A= 1A H7] ofH A Geyer et al.(1999)°]
e2Egol, 54, YddtolA FaAY%2] MSDS
gl e AnRore W b Holrh Eafers
Auk FaARIgoIA ] BEEE B4 Qrin & 2
shof 9-2lubtel Aeist o ALk & eiolA
= Aol MSDS7) ol A= 2ol A s,
Selifate] jRE FAAIYF-S Tischer2003)7} ¢
g vlol o] MSDSE SHEaH AlANE ol
%2 A1 9E JbsAol o Ark g, B Ao
4 CMR B0y Bdpzgde o w2
= Aol FAH=H, IS AFYFE°] MSDSE
ol AEE Topstal et Ao)7] Hrhe hdE
AAu| 27184 o & HefshA ol EE 7HsA
o] 9t} olof A= Hee] At Hasich
2 AelA Z2elE 7P 2 wAle deEE
AES At ARdFU BEjAbEo] vl Atk
Zolt}. Laird et al.(2011)0] F2A3F e} o] ALY
Feolu HEAES et S & A
ShA] QAL QIlaL, olZle] spetEd o] A54de
Ho|z| o= Fad Hdoleg & 4 itk E3hL
Sinclair et al.(2013)0] 2| &3}k v}e}l o] kAR A
A U ESA vz Qlsto], stehEd 9ol o
o @A ola wpehA gl
Aoz I &2 BAPIAE ARG} whef A}
Sl SaARd A Stetad Bt & ok H
olfFE EOlHE W, o4t EFold ¥ F4
TR 2 89l Hrhe Yol =
L AA srt dE Ths/do] Rt o
7V =4 YeEbHE o] A2

=
Lok ARlFEe] elo] glojd mrk: shehea

lo

jm]
o
o

fo
ot
lo rr
=)

[t

http://www.kiha.kr/



olo} helsto] 19904t Sk Aol e
ghe 71E A=A Ul SRR
7M1 COSHH EssentialsE 7i&slo] 2 g3t
AAFSHE Bt Ak GReAE AR
4 ARl o3 B AP Frhwel
B0 n Ash HEskic oo
et Ae 1487 AAE F5she golm
2, 4Bt BRE HEstel AUFE0l BB
40 L AR A4sin BES o|Zoly
ECEE R

o

he

e Wazt g
=70) et welgt Fel
A AFGFEol et
A el 2o
3 4 otk @Al
S71AHA A,

. Laird et al.(2011)2 AFXA}
A7 A== ofg SAE AA
sholth 1) Al B A B

2AE wolsol

40

A, 3) BAL] 912 o
o] sl A4 FRE A 2, 5) AL
6) FEAAC e PRE Susts 2,
7) A Y FEUE, A A 52

http://iwww.kiha.kr

of . A ZA - MOl . 2=

o =
SO "mo " mo 'Dljo:’ -4

— o =
A PE R e A )

for

= AL 5o FH qTolrt Pratt(2006)2] 9
&-22] A2l R dl(Risk-control chain moldel)o| A= &
al}/d(Hazard)& @146k Ao =R E A Risk)S ©]
dfst= Zlo] kel o] wf FEO] Ayt A7}
2715 AFsttta A5ttt Hasle & Limborg
(2006)= AH7F A HHEATRE Y] SUE
FEA7l= EA(Initiator) 2 A 8] 27] Folu} AR
52 27 A (Intermediator) 2 4] oju| & ZF
- TaArdAe] U WolA AFEIL o
I PHEA RG-S A dES H

oA o 2 AgE7] ol S
Fo] Zr2E AN, o] AG-EolA AFEF
o] TS AHY HAX=EE SUdt= A
o] A= S (A= ¢ E
gho A= olA| o2t HE Este] AEIF FAAL
B AdFENA SshEE o LA
gt AR S AgstEa =89 et itk dE =

ofl Il et
)
_Orlt‘

)

i O

=

B
oft
ol
o,
o 2 ¥R 0

U ST

X
©
o

Jo |

S u

il

shel wel o] Pk wol 2Y 4 92 Zojtkr
AR HAAE ANE WHT 5 9L Holch. 3
HSES] 3% 91849718 Hgste 1A BatE
A= A% Y AV FEIt FIS AL 7
% BAZ Sold Ao Hystelt BEg
stk olefat Bt ol AE folnlg Holck
T3 eke] FAAYY AGFE0] AAE T
A SplHhe o ARgFSo] s 2L Ml uet

shelt A2 23 ek W neiwolof stk )
WAL o Rt YR BEEt ol
314 gk 4 olrhe glolth. oleh Fiste] Kim et
alQ013)€ 24F WhRARRA o)A AbeiEE o)A}
FEAARI] B B ARAG ] obd Ak
WA Ae] shebEa of W MSDS el A4S o
Qro.2 AAG v} glek. o] Al Fhel A 7]
wistel Faatdgol shetEa 984 Bkl /1%
3 sobEd wel W nEAEY Al U 4 9
Lok AR Ao ARA AT BT AN
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