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ABSTRACT

Objectives: This study aimed to estimate the number and proportion of target workplaces for work environment monitoring and
evaluate the implementation rate of work environment monitoring.
Methods: A questionnaire survey was conducted by the Ministry of Employment and Labor between March and May 2017
among 96,295 manufacturing businesses with more than five employees. The response rate was 17.8%. Estimates of the number
and proportion of target workplaces for work environment monitoring were calculated as follows: number of workplaces where
work environment monitoring was performed in 2016 + exposure rate based on the questionnaire * number of workplaces where

work environment monitoring was not conducted.

Results: Of the 150,655 total manufacturing businesses with more than five employees, 63,146 are estimated to be subject to
work environment monitoring, which accounted for 41.9% of the workplaces. It is estimated that 73.3% of the target workplaces
performed work environment monitoring. The number of workers exposed to hazardous substances is estimated to be about

0.7~1.2 million.

Conclusions: Information on the distribution of workplaces subject to work environment monitoring and the rate of
implementation can be used as baseline information for management and evaluation of the effectiveness of the work environment

monitoring system.

Key words: estimation, target workplace, work environment monitoring
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Figure 1. Study profile of survey distributed among manufacturing
businesses in 2016
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Table 1. Estimated number of businesses and workers exposed to chemical hazards by regions

*
WEM Survey (WEM not conducted)
conducted Average
Total - Estimated Estimated Total e osfd Estimated
number Del1v.er ) total ~ Estimated WEM number Xfate total
Region of  No. of questio Respon Exposure Estimated nymber of exposure implemen of from number of
business gines Rate nare o e omons no. of  businesse rate (%) tation rate workers  surve exposed
es ses (%)  (No. of %) responde businesses sexposed (%) N Y workers
busines nts (%) exposed (%)
ses)
[A]  [B] [C] [D]  [E=C*D] [F=B+E] [G=F/A] [H=B/F] [I] [ [K=I*1]
Seoul Metropolitan City 10,070 1,160 11.5 8,040 15.0 15.9 1,278 2,438 242 47.6 175916 29.4 51,788
Busan Metropolitan City 10,174 3,263 32.1 6,360 17.6 15.8 1,005 4,268 41.9 76.5 207,943 343 71,333
Daegu Metropolitan City 11,310 4,028 35.6 6,778 153 15.3 1,037 5,065 44.8 79.5 230,565 29.6 68,146
Incheon Metropolitan City 9,970 3,680 36.9 5,750 17.1 17.4 1,001 4,681 46.9 78.6 222,191  29.7 65,922
Gwangju Metropolitan City 4,390 1,299 29.6 2,895 15.5 19.1 553 1,852 422 70.1 107,802 35.4 38,174
Daejeon Metropolitan City 5,140 1,570 30.5 3,402 157 19.5 663 2,233 43.5 70.3 146,661  31.6 46,335
Ulsan Metropolitan City 4336 1,190 274 3,063 20.8 12.1 371 1,561 36 76.2 219,385 359 78,790
Gyeonggi-do 50,125 14,290 28.5 32,222 17.0 19.8 6,380 20,670 41.2 69.1 1,165,965 314 365,996
Gangwon-do 2,183 710 325 1,381 24.0 13.6 188 898 41.1 79.1 48,796 24.2 11,817
Chungcheongbuk-do 6,246 2435 39 3,622 192 17.6 637 3,072 49.2 79.3 196,470  27.7 54,420
Chungcheongnam-do 5,635 2,072 36.8 3,417 133 20.3 694 2,766 49.1 749 228,599 293 66,984
Jeollabuk-do 4,165 1,417 34 2,624 184 16.5 433 1,850 44.4 76.6 118,013 398 46,934
Jeollanam-do 3,252 894 275 2,262 15.0 19.2 434 1,328 40.8 67.3 96,412 45.0 43,391
Gyeongsangbuk-do 7,028 2,440 347 4339 179 15.3 664 3,104 442 78.6 247,147 309 76,344
Gyeongsangnam-do 15,975 5,682 35.6 9,666 17.9 16.1 1,556 7,238 453 78.5 447,960 34.0 152,297
Jeju special self-governing o500 o5 474 192 165 78 242 36.9 678 9340 231 2,161
province
Total 150,655 46,294 30.7 96,295 17.0 17.5 16,852 63,146 41.9 73.3 3,869,165 1,240,831
"WEM :Work environment monitoring
A5 19% ool SHES Hl W, AEWA], 2. ME SE AIGEOIM LIEHL RiStAEY Of
Aepde, d-39Al, F39A, ddFgAe 73 o SIS EE AEE
- 15%H] 9] S SHES YERtKTable 1). A5HE AR st 16,3507 AFYA F 2,869/ AFA
2E oE, gEAAIAE B ZaAF AEdo] 9.9%  (17.5%)014 ZGTASA g ALo] Hi sEEAS 17

o eYBE Y wgtm, Vg e4dul A=
(111%), Q140 2@ 71 S =] BAU(11LT%), 745, 71
WA AE(119%) w02 e SHES ey

of. $EHEC] F2 AT Bl AXUEGII%), 2
2, A9 2 A4S A2AGLe%), A5E =4
HofofE AEAG04%), &7 A2U27.6%), 2ot
=2 3 shehAlE A2 9(25.6%) 5ol Sith(Table 2).
A FFRERE 2,009 o4 AFIA(13.3%)T} 5
9l ~ 991 AFAH(38%) A Buch L SHES
Bk ¥h 50091 ~ 99921 AFIAFe] S 34.5%]

< SHES Holow, diAdor A st

=
ANEA SHEE Z7161s AL R rhTable 3).
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o4 AFgHE Ao Uehgth MeERs FHdE
(20.3%), Z7)%(19.8%), AL A](19.5%), Aehd=
(19.2%), BFFAA(19.1%) &2 7] debda, &
Apel A o] 7 121% 71 SrThTable 1). 4%
MRl Z27Q)(3.9%)T o, ojBalx el U muA
2 AZAO.5%)N A 10% v]Rke] we Al8S U
YTk 30%7) Wi ALEES Bl 4EL 67 dEos
Fas, vt U HGHAE AEUG93%), e B
A 9 OJoRE A|2(34.5%), 13+ B A2(342%),
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Table 2. Estimated number of businesses and workers exposed to chemical hazards by industries

WEM*
d Survey (WEM not conducted) ) )
conducte . Estimat Average Estimated
Total ) Estimated
Deliver . ed Total exposed total
number h . total  Estimated WEM number rate  number
Industries of  No. of que§t10 Respo Exposur Estimated ;o of exposure . of from of
busines busines Rate nnaire nse e among no. of Lusinesses rate (%) ple
ses (%) (No. of rate responde businesses ex d entation workers survey exposed
ses . pose o o
busines (%) nts (%) exposed rate (%) (%) workers
ses)
[A]  [B] [C] [D] [E=C*D] [F=B+E] [G=F/A] [H=B/F] [I] 0] [K=I*]]
Mining of non-metallic minerals, 199 99 497 92 239 318 29 128 645 773 3,030 587 1,778
except fuel
Manufacture of food products 10,129 1,692 16.7 8,341 23.1 129 1,076 2,768 27.3 61.1 247,693 320 79,353
Manufacture of beverages 626 187 299 431 276 252 109 296 472 632 20,773 394 8,193
Manufacture of tobacco products 16 7 43.8 9 333 333 3 10 62.5 70.0 2,466 333 822

Manufacture of textiles, except apparel 5,872 1,899 323 3,852 15.0 12.3 474 2,373 40.4 80.0 110,812 344 38,117

Manufacture of wearing apparel,

clothing accessories and fur articles 3,280 123 3.8 2981 9.9 9.5 283 406 12.4 303 55,173 213 11,744

Manufacture of leather, luggage

724 144 199 522 119 21 110 254 35 56.7 12,512 375 4,694
and footwear

Manufacture of wood and of products

. 1,963 684 348 1,227 142 10.3 126 810 413 84.4 27,621 248 6,339
of wood and cork; except furniture

Manufacture of pulp, paper and

paper products 2,543 858 337 1,501 164 10.2 153 1,011 39.8 849 54,122 325 17,593

Printing and reproduction of

. 4,013 1,264 315 2363 11.7 289 683 1,947 48.5 649 65,781 389 25,602
recorded media

Manufacture of coke, briquettes

and refined petroleum products 243 151 62.1 88 31.8 393 35 186 76.4 812 12,607 214 2,699

Manufacture of chemicals and chemical
products; except pharmaceuticals 6,497 3,177 489 3,108 256 268 833 4,010 61.7 79.2 193,773 298 57,822
and medicinal chemicals

Manufacture of pharmaceuticals,

medicinal chemical and botanical 744 326 43.8 392 304 345 135 461 62 70.7 43,871 19.3 8,454
products

Manufacture of rubber and plastics 1) ¢16 3943 334 7080 172 151 1084 5027 425 784 256708 342  87.892
products

Manufacture of other non-metallic
mineral products

Manufacture of basic metals 3,371 2,040 60.5 1,190 194 342 407 2,447 72.6 83.4 100,261 39.6 39,736

Manufacture of fabricated metal
products, except machinery and furniture

4,436 1882 424 2446 202 219 536 2,418 54.5 77.8 98,078 274 26,867

15,959 5,159 323 10,003 14.7 158 1,580 6,739 42.2 76.6 244,859 351 85941

Manufacture of electronic components,
computer; visual, sounding and 7952 1,992 251 5386 184 265 1,427 3,419 43 583 566,614 27.1 153,796
communication equipment
Manufacture of medical, precision and
optical instruments, watches and clocks
Manufacture of electrical equipment 9,167 1,744 19 6,738 17.8  15.1 1,017 2,761 30.1 63.2 231,969 249 57,758
Manufacture of other machinery
and equipment

3,649 744 204 2,502 213 305 763 1,507 413 494 94,848 255 24218

25,547 8,120 31.8 15,031 159 153 2,300 10,420 40.8 719 471,479 36.2 170,520

Manufacture of motor vehicles,

. Lo 6,957 2,933 422 3,837 17.0 1538 606 3,539 50.9 829 370,866 30.0 111,252
trailers and semitrailers

Manufacture of other transport 5564 582 105 4847 111 139 674 1256 226 463 258911 415 107,482

equipment

Manufacture of furniture 1,813 482 266 1,225 122 168 206 688 37.9 70.1 23421 432 10,124
Other manufacturing 8,358 2,149 257 5780 16.0 16.7 965 3,114 37.3 69.0 126,563 31.6 40,052
Publishing activities 2,022 38 1.9 1,981 155 3.9 77 115 5.7 33.0 47,716  15.1 7,222

Maintenance and repair services of
personal and household goods

Total 148,596 45,135 304 95444 169 174 16,607 61,742 41.6 73.1 3,807,388 1,209,064
*WEM :Work environment monitoring

5,136 2,716 529 2,389 16.8  20.6 492 3,208 62.5 84.7 64,861 347 22,496
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Table 3. Estimated number of businesses and workers exposed to chemical hazards by the number of employees

WEM* Average
conducted Survey (WEM not conducted)  Egstimated Estimated posed EStimated
Total - total ~ Estimated WEM Total ~ XPOS¢ total
Number of employees number of No. of Deliver Exposure Estimated nymber of exposure implemen number of from  Dumber of
businesses pygine R3¢ duestionna Response among 1. of pyginesses rate (%) tation rate workers exposed
sses (%)  ire (No. of rate (%) respond businesses exposed (%) sul;vey workers
businesses) ents (%) exposed (%)
[A] [B] [C] [D] [E=C*D] [F=B+E] [G=F/A] [H=BF] [I] Ol [K=I#]
5-9 employees 70,566 11,690 16.6 54,914 13.8 16.2 8,896 20,586 29.2 56.8 466,719  43.1 201,039
10-15 employees 29,575 8,738 29.5 18,877 18.3 17.5 3,303 12,041 40.7 72.6 358,032 314 112,401
16-29 employees 25,746 11,000 42.7 13,368 213 18.5 2,473 13,473 523 81.6 544,483 227 123,587
30-49 employees 12,197 6,765 55.5 4,936 259 19.9 982 7,747 63.5 87.3 462,615 17.6 81,429
50-99 employees 7,780 4,739 60.9 2,871 29.3 21.3 612 5,351 68.8 88.6 540,228 13.9 74,859
100-199 employees 3,198 2,137 66.8 997 28.4 20.8 207 2,344 73.3 91.2 434,887 139 60,615
200-299 employees 830 620 74.7 195 30.8 20 39 659 79.4 94.1 200,412 18.5 37,108
300-499 employees 420 326 77.6 82 26.8 36.4 30 356 84.7 91.6 156,840 8.1 12,739
500-999 employees 210 177 843 29 34.5 10 3 180 85.7 98.3 139,626 1.0 1,396
1,000-1,999 employees 71 58 817 11 18.2 0 0 58 81.7 100.0 97,854 0.0 0
2,000+ employees 62 44 71 15 133 0 0 44 71 100.0 467,469 0.0 0
Total 150,655 46,294 30.7 96,295 17.0 17.5 16,852 63,146 41.9 73.3 3,869,165 705,173

"WEM :Work environment monitoring

5 2,00091 o4 AL 4
o Age] A9
(Table 3).

3.EE O|HE

20161 7]<= 5¢1 o] * ﬂi"d ArG7d2] 41.9%7}F A
AA 2 g SR =EHE HOoR 24y
Row, A 4= % 63,14671 7} A S oA
oz FAHCh AolURE FYREME2%), 4
E(49.1%), AHFA6.9%)0NA =Ego]
o8 FYHAY =EH: AYY S A7
20,6707 2 7P W AlAto] REsta Q=
2 Uiy, AAY=EZE 7.23872 FHE
(Table 1). T =EES SHAGT%), 2,
A H maAE A= A(12.4%)004 2ok,
A, A 9 AFAAE ARA0(76.4%), 12} =
A=AT2.6%)01 4 74 ek AR 2
2 71e 714 9 e Alx2do]10,4207] 2 T B
o ZARAZA dAk A HEES BCKTable
2). AP O] mhEbAd= 50091 ~ 99991 E 2,000
o] o]AF AFARLO] 85.7%7) 23 AZA AF AFIAF
o7 =A= 9t} 52 ~ 9¢l AFdAre] A
292%E 7FAF SorA|lk, AR 4
A} Wkt (Table 3).
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2016\ 7)< 591 o) A2 AME 5 A
i steha el mEE= ARRIEH63,1467) 2] 73.3%7}
ZAATA S S AARE AoR FFEQCE A gE=
= gAY AP EA olgEC] 79.5%= 7t
=L, AEEHA = 47.6%=E 7P WA A= 9
CHTable 1). FHZ = HxZ, Fo] U Fo|H & A=
A(84.9%), 21 A(84.7%), =A H FEAF A=Y 7}
TA £](84.4%) =02 AT S o|PEO| ¥
o), ojEMAA ] W HIAE A X Y(30.3%)1} =T
A(33.0%)ol A FA HYeErstthTable 2). AFGA 2
= 1,00091 o4 *H;VH A5 BE eSS
AN AR SR, 520 ~ 99 AL
AFAZA o|PEL 56.8%= /M WA A=t
(Table 3).

20169 7] 521 ol AlxH AFFA FAAL F
st LE2EHE 2R fEE Y, AL,
A}qjﬂ TR =2 1338 u) 705,17378~1,240,831 3

4= oAt
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A5 dezike 24k, AgedSA o =40l ofd =4 A T "Rt =EE 1T
etk de] ittt g E B AREShE AR A A SAUAEY qtie o5 AR "ok Al A
o, AADE S ol E 9 =E ZEAY HfEE S A2 201690 A SAHS HASHA ke
g Atolnk 24 2ol oJsh, 20161 7|& 59 U AZ wE ARIElAM AlelE 8,0067] AFARE
ol A= AAE A 15065571 A F S A ofgA A A7 EAloIt BA A= A&
BEEA ol He AR 63146702 KA A W2 55049 A7t FA R WAYste] o5 A
4e] 41.9%F AA sz ACR FFHE: ol5 AR Aol AYE o7t st kEihe TSt
T AdRASH e AR AR 46294702 T4y HAESIIT TEy AAIRE ols ARdAe] sehe
AR 73.3%7F A EESEe AARE Aer = A kE33 ddd 58T SAS de AREEY 4
dEth AALHEEA Y e 2E2EHe 22§ o] 24 AEd FAE d¥dE ok o
Aol = oF 70 ~ 120Fg 02 A RlTh B olE Aol AAmAEA AAEHE EE0

of g4t =UlollM H2= AJRASA A o 54%=E FA] ol HFo] WAL =, HF
StEdE ARESte AP et AASESA ol A7le 3A ¢e JeR o dEn npAere R 2
FEe AT dFehe HollA 2 2o7t vk 19 ASY Y FefetetEdel mEE e 22Ae] A

A2 djzet fEdEe] SH A48 Al Ee IR gAL 7ol wthe Holth A=Vt
e olgste] YT AAE FAsH7| 23 3 2= AR Qs 24 AAGRlA stk shy o]
Aol ofA & 7R Aol Atk Al dERAt A mEEHe ZEAS e At S =l A4 =
of @2 SHECIth A HiE AR 17.8%10] A EEIEAY] HEs ARIEER Hdd g
A2l HefstRen], diol S 2 Add  AAE =g vEE A 22 AR el
=0 =& o] A&l SHT AR ouet A = FAHO wet ARgSte ety ki3 EHe FAF
olE 7HEA & & itk o A, JFE, A Apo] qtm 7 th27] wiel o AFGAelA thEe ot
R AEY SHE HAbs oy 2 Ao o] A7) e =eAEY kel & A7 A
£ YEiAE of 2ol S ARIEI vleE  dEE kE vlEo] sy duh a2|al o]gA A
AR Zholl A9, ASE, AR AFRE Aol R Bt = vlEe AASESHS AAT A
7b 2 AR dgHAE etk wef Aol view Ao ZEASTHA Fiste] AEste I oA B
T ARIEEOl E0] fle AREoloA dEel & W S 2 rhsAdol AT kE 224 4
SHA| ke 7% o] 2 SR A= A 27F s =S JeR gdste ® e 2
2 kEe P4 Zo] "k R= A&l vl + 1,001 o] AFAol A ks W&o ALtgLe]
SHT AIEEC] 2389 kmEo] B2 ARFold ot 2016\ Ao AASHA oot HE didL
o] A A& FHA= T FHA D Aot 2 AAE 100071 o] AR & Aol SHEE 470
FAR Y] HFo] ol WFomE A T 4 AL AR BF ARIERSANAY et 2E3EHe
EE 7P B0l S AR AAEHE fFE & ZEA) ginal SEEkith o] AdE F4 ol
e AWESEE wl 201699 e 4 AAle AEsd w2luek 1,000 o) Al=dollM 2kl
o] 2 dFolA &S SHEN =E2E0] woF A A s kEFHe JEA = five
Ae o] Aoz Yyt ol Awtder Zgo] =&Hrh 1,00091 ol AR 1337] F 2016
EEo] B2 AFolM A AAlEo] £i, 2 A dofl 2SS AR 32 10270, °o] &
T SHE ASFolRte AeR, o] B4 FAAY L M= ZRAY] kFo] gltks A2 Wobs
AAEG A 2HAY 7hsde HolErh 2, o] o|7] g5t mebA of AR A FAT APV E S
Ados AdEESE didel He 2 feidAE A i fellEdel kEgHe 22AY FERe AY
ez g A7) otk FAE etk AdYE ¥ AFS 99E AT ge EEste Aol M
2574 A seteded it =& Ve R A st s, ol g A I FAEHNE e
gol BEe} A=Y olES FAHTIALEE, o}t FFof Folof Ttk
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