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Representatives of automobiles

H2-powered car: BMW 750hL

Gasoline fueled car:
Sonata of Hyundai Motors
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Gasoline-Electric Hybrid Car:
Prius of Toyota Motors (Oct. 2003)

Diesel fueled car:
Volkswagen Jetta TDI

LPG fueled car:
Camry of Toyota Motors

CNG-powered car:
Honda Civic



Representative mobile emission sources

Vehicles, trains and motor bicycles

• Gasoline engines

• Diesel engines

• CNG engines

• LPG engines
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Ships

• Cargo vessels

• Tankships (Oil tankers)

• Ocean liners

• Cruise ships



Worldwide markets of gasoline and diesel automotives
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Fuel economy and mileage CO2 emission limits* 

Country Implementation

2004 2005 2007 2008 2010 2012 2015 2016 2017 2020 2021

EU
Cars 186 140 132.2 130a 95

Vans 203 180.2 175 147

For light-duty vehicles - new passenger cars and vans 
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Vans 203 180.2 175 147

USAb 27.5 27.5 35.5 33.6 36.4c 38.2 39.6 44.2 46.1

Note. The unit is the respective g CO2/km and mpg (mile per gallon fuel) for EU and USA.
a This target equates approximately 17.9 km/L for petrol cars.
b Known as the corporate average fuel economy (CAFE) program since 1975. 
c This mpg corresponds to ca. 146 g CO2-e/km.

* In USA, mileage CO2 emission limits were phased-in to PCs
and LDTs from MY 2009 and will be complete in 2016.



Future USA CO2 emission legislation
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Source: NHTSA MY 2017 – 2025 Factsheets



CO2 emissions from domestic sales cars  
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Source: http://bpm.kemco.or.kr/transport/.



Implementation of automotive emission standards

EURO VI:  2010  →  2012  →  2014 (as of 2015)
Tier 3:  2014  →  2016 (as of 2015) 
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Source: M.H. Kim, Korean J. Chem. Eng., 24 (2007) 209.



Implementation plans of automotive standards

EURO VI:  2010  →  2012  →  2014 (as of 2012)
Tier 3:  2014  →  2016 (as of 2012) 
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Source: M.H. Kim, Korean J. Chem. Eng., 24 (2007) 209 and updated as of 31 December 2015.



Tier 2 full useful life emission standards
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Source: M.H. Kim, Korean J. Chem. Eng., 24 (2007) 209.



Tier 2 exhaust averaging sets
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Source: M.H. Kim, Korean J. Chem. Eng., 24 (2007) 209.



Current and future EU standards for passenger 
cars and light commercial vehicles
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Source: M.H. Kim, Korean J. Chem. Eng., 24 (2007) 209 and updated as of 31 December 2014.



Joint rulemaking for automotive emission standards
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Recently, the US and EU began a joint rulemaking process to harmonize fuel
economy, greenhouse gases (GHG) emissions and auto exhaust emissions
regulations.


