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Study on the Characteristics of Carcinogenic Pollutant Emissions
and Cancer Incidence Rates in Korea

JiYoung Im, Bokyeong Kim, Hyunji Kim, Jeonghyeon Yun, HwaJin Heo,
JiHo Lee, SangMok Lee, and ChungSoo Lee'
National Institute of Chemical Safety, Ministry of Environment

ABSTRACT

Objectives: The purposes of the study were to investigate hazardous pollutant emissions changes among group
1 carcinogens. The emissions characteristics were compared with national cancer registration statistics.

Methods: A survey of group 1 carcinogen hazardous pollutant emissions (trichloroethylene, benzene, vinyl
chloride, formaldehyde, 1,3-butadiene, ethylene oxide, chromium and its compounds, 3,3'-dichloro-4,4-
diaminodiphenylmethane, chloromethyl methyl ether, arsenic and its compounds, cadmium and its compounds,
o-toluidine) was conducted through a homepage for 2001-2015. The emission of hazardous chemicals and the
cancer trend analysis for 2001-2015 were performed using the Korean statistical information service through its
homepage as a reference.

Results: Emissions of more than 95% of the substances listed as group 1 carcinogens over the last five years
were made up of trichloroethylene, benzene, vinyl chloride, formaldehyde, 1,3-butadiene, and ethylene oxide. As
a result of the comparison of emission results and cancer incidence rates, carcinogen pollutant emissions showed
a tendency to decrease continuously. In addition, the incidence of cancer tended to increase, but showed a
tendency to decrease from 2012.

Conclusion: The results indicate hazardous pollutant emissions have continued to increase. However, no
association between emissions and health effects was shown and more research is needed.

Keywords: Carcinogen emissions, Cancer incidence rates, Hazardous pollutant emissions
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Table 1. Hazardous pollutant emissions survey status

Year Number of companies Total emissions (ton)  Group 1 carcinogen emissions (ton) %
2001 1,023 36,587 2,551 7.0
2002 1,199 34,272 2,664 7.8
2003 1,384 38,041 2,238 5.9
2004 2,892 51,021 2,706 5.3
2005 2,741 47,299 2,236 4.7
2006 2,769 47,796 2,523 5.3
2007 3,012 47,688 1,986 42
2008 2,945 47,625 1,252 2.6
2009 2917 46,989 1,035 22
2010 2,985 50,034 1,069 2.1
2011 3,159 52,289 1,023 2.0
2012 3,268 51,121 1,118 22
2013 3,435 50,767 942 1.9
2014 3,524 54,261 1,064 2.0
2015 3,634 53,732 1,135 2.1

Table 2. Status of carcinogen emissions by five year (unit: %)

Classification 2011 (1,023t) 2012 (1,118t) 2013 (942t) 2014 (1,064t) 2015 (1,135t)
Trichloroethylene 60.5 65.7 63.2 67.0 73.1
Benzene 16.5 13.1 15.5 14.4 10.8
Vinyl chloride 8.4 7.8 9.2 7.7 6.1
Formaldehyde 6.6 43 45 3.5 29
1,3-Butadiene 49 4.1 42 3.0 2.8
Ethylene oxide 1.5 1.3 1.6 23 2.5
Chromium and its compounds 1.4 1.3 1.6 2.0 1.7
3,3"-Dichloro-4,4'-diaminodiphenylmethane 0.1 0.2 0.1 0.0 0.0
Chloromethyl methyl ether 0.0 0.1 0.1 0.1 0.1
Arsenic and its compounds 0.0 0.0 0.0 0.0 0.0
Cadmium and its compounds 0.0 0.0 0.0 0.0 0.0
o-Toluidine - 0.0 0.0 0.0 0.0
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Table 3. List of classifications by cancer sites with sufficient or limited evidence in humans

Cancer site

Carcinogenic agents with sufficient

evidence in humans

Agents with limited
evidence in humans

Lip, oral cavity, and pharynx
Nasopharynx
Digestive organs
Liver and bile duct
Respiratory organs
Lung
Nasal cavity and paranasal sinus
Lymphoid, hematopoietic,
and related tissue
Leukaemia and/or lymphoma
Breast and female genital organs

Breast

Formaldehyde

Vinyl chloride

Benzene*, Formaldehyde, 1,3-Butadiene

Trichloroethylene

Benzene

Formaldehyde

Benzene*, Ethylene oxide

Ethylene oxide

* For benzene, the evidence in humans is sufficient for acute non-lymphocytic leukaemia, including acute myeloid leukaemia;
and the evidence in humans is limited for non-Hodgkin lymphoma, chronic lymphoid leukaemia, multiple myeloma, chronic
myeloid leukaemia, and acute myeloid leukaemia in children
Ref) http://monographs.iarc.fi/ENG/Classification/Table4.pdf

Table 4. Cancer incidence rates (2001~2015)

Year Total Cancer Liver cancer  Gallbladder etc. cancer Leukemia Lip, oral and pharynx cancer
(C22) (C23-C24) (C91-95) (C00-C14)
2001 226.3 28.2 6.9 4.5 3.7
2002 229.8 27.3 6.9 4.7 3.8
2003 238.6 26.6 6.9 4.6 4.0
2004 246.8 26.4 7.1 4.7 4.0
2005 260.5 26.6 73 4.6 4.0
2006 265.3 253 6.8 4.7 4.0
2007 278.2 25.0 6.8 4.7 4.1
2008 292.5 24.7 6.7 4.8 42
2009 305.1 24.0 7.1 4.9 4.0
2010 3133 233 7.0 49 42
2011 325.4 22.7 7.0 5.0 43
2012 324.0 21.5 6.9 4.8 4.2
2013 315.1 20.5 6.8 5.0 43
2014 291.5 19.6 6.8 5.0 43
2015 275.8 18.8 6.7 5.2 43
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Table 5. Compare trichloroethylene emissions and liver cancer incidence rates
Classification 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
All region 627 984 1,007 1,395 1,095 1,628 1,289 611 515 660 619 735 595
Gwangju - - - 18 49 579 398 7 75 202 311 440 251
o gwangsan-gu
Emissions
Daegu dalseo-gu 30 426 226 347 63 58 56 54 48 55 33 32 39
Gyeongnam 5 6, g0 64 57 23 23 19 21 39 9 14 20
yangsan
All region 282 273 266 264 266 253 25.0 247 240 233 227 21.5 205
, Gwangju 273 274 25.5
Liver cancer gwangsan-gu
incidence rates Daegu dalseo-gu 27.2 24.9 20.8
Gyeongnam 35.6 33.0 26.6
yangsan
388.
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