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Global Fossil CO2 Emissions

Global fossil CO2 emissions have risen steadily over the last decades & show no sign of peaking
Fossil CO2 emissions will likely be 62% higher in 2019 than the year of the 1st IPCC report in 1990

The 2019 projection is based on preliminary data and modelling.
Source: CDIAC; Friedlingstein et al 2019; Global Carbon Budget 2019

https://energy.appstate.edu/research/work-areas/cdiac-appstate
https://doi.org/10.5194/essd-11-1783-2019
http://www.globalcarbonproject.org/carbonbudget/


Top emitters: Fossil CO2 Emissions

The top six emitters in 2018 covered 67% of global emissions
China 28%, United States 15%, EU28 9%, India 7%, Russia 5%, and Japan 3%

Bunker fuels, used for international transport, are 3.4% of global emissions.
Source: CDIAC; Peters et al 2019; Friedlingstein et al 2019; Global Carbon Budget 2019

https://energy.appstate.edu/research/work-areas/cdiac-appstate
https://doi.org/10.1038/s41558-019-0659-6
https://doi.org/10.5194/essd-11-1783-2019
http://www.globalcarbonproject.org/carbonbudget/


Asia and the 
Pacific tops 
other world 
regions for GHG 
emissions

Statistical Yearbook for Asia and the Pacific, 2015, ESCAP



Within Asia  Pacific, East and North-East Asia tops CO2 
emissions from Fuel Combustion and coal is a key fuel

Total 2017: 18,259
Total 1990: 7,768



GHG emissions of the transport sector

250% increase from 2.8 
Gt CO2eq worldwide in 
1970 to 7.0 Gt CO2eq in 
2010

IPCC AR5 -2014



Transport sector’s share in global and GHG 
emissions

• 14% of global GHG emissions throughout 2010-2018 
(mostly direct, small electricity related)

• 25% of energy related fossil fuel emissions (direct)-
about 8.2 GtCO2 (2018) → Road transport account for 
72% (1990) to 75% (2018) in sector despite rapid 
increases in emissions from ships and planes

• Road transport CO2 emission increased by about 82% 
over 1990-2018 (3.38 - 6.15 GtCO2) 

• Global Electric car sales crossed 2.1 mn/yr in 2019 (IEA, 
2020)

https://www.iea.org/reports/tracking-transport-2020
IPCC AR5 -2014

Electric car market 
share in selected 
countries, 2019

https://www.iea.org/reports/electric-vehicles

https://www.iea.org/reports/tracking-transport-2020
https://www.iea.org/reports/electric-vehicles


Transport sector 
energy intensity

An average 1.4% decline per 
year between 2000 and 2018; 
2.3% in 2019

GHG intensity of passenger transport 
modes, 2019

https://www.iea.org/reports/tracking-transport-2020

Rail is key energy-efficient modes, with 
9% of global motorised passenger 
movement and 7% of freight but only 
3% of transport energy use

https://www.iea.org/reports/tracking-transport-2020


Largest transportation sector emitters globally

WRI (2019)



Emission Projections

PPMC, 2015

High growth in transport sector emissions in 
BAU: 
3X for South Asia 
2X for East Asia & Pacific

UNESCAP 
Countries



Transport sector emissions in 
Asia and the Pacific

• Transport’s share in ‘recent’ GHG emissions in Asia-
Pacific largely unquantified → In 2010, transport sector 
accounted for 6% of GHG in Asia and the pacific 
(ESCAP, 2017)

• The East and North East Asia region is the largest 
emitter of CO2 in the region, accounting for 55 per cent 
of the total emissions, while Pacific countries as a 
whole were responsible for 3 per cent of the region’s 
emissions in 2010 (ESCAP, 2017)

• Cities in the Asia and the Pacific region are responsible 
for 75 per cent of the region’s greenhouse gas 
emissions - E/ESCAP/73/16

• Transports sector play important role in Paris 
agreement commitments→ Looking to NDCs

Economic and Social Commission for Asia and the Pacific, Responding to the Climate Challenge in Asia and 
the Pacific: Achieving Nationally Determined Contributions (NDCs) (Bangkok, United Nations, 2017)

Using Smart Transport Technologies to Mitigate Greenhouse Gas Emissions from the 
Transport Sector in Asia, UNESCAP, December 2019

2010



Sources: 
Using Smart Transport Technologies to Mitigate Greenhouse Gas Emissions from the Transport Sector in Asia, UNESCAP, 
December 2019
Economic and Social Commission for Asia and the Pacific, Responding to the Climate Challenge in Asia and the Pacific: 
Achieving Nationally Determined Contributions (NDCs) (Bangkok, United Nations, 2017)
ESCAP (2015)

Transport mitigation measures by passenger and 
freight transport from nationally determined 
contributions in Asia-Pacific region

Road transport is highest source of 
transportation emissions in Asia 
Pacific



Recent policy instruments promoting sustainable 
alternatives to car travel in major cities

Tracking Clean Energy Progress Assessing critical energy technologies for global clean energy transitions, 2020
https://www.iea.org/reports/tracking-transport-2020

https://www.iea.org/reports/tracking-transport-2020


Generic mitigation options

• Avoid (scale of activity) 
• Reducing the need to travel → e.g integrating 

land use and transport planning to create less 
mobility; opting for online options; developing 
multimodal logistic chains to cut unnecessary 
trips

(ABD, 2020)

• Shift (to low carbon mode) 
• More energy efficient modes → shifting from road to rail, or shifting passengers 

from private vehicles to public transport and non-motorized modes

• Improve (technology and use behavior) 
• More energy efficiency → e.g. improving vehicle standards, inspection and 

enforcement; use of EVs and biofuels for transportation; improving transport 
efficiency using information technology

Source: GiZ, https://ledsgp.org/wp-content/uploads/2016/01/SUTP_GIZ_FS_Avoid-Shift-Improve_EN.pdf   



Transport emissions mitigation measures in NDCs in Asia and 
the Pacific have more priorities for ‘passenger’ and ‘urban 
transport’ 

Using Smart Transport Technologies to Mitigate Greenhouse Gas Emissions from the Transport Sector in Asia, UNESCAP, December 2019



Using Smart Transport Technologies to Mitigate Greenhouse Gas Emissions from the Transport Sector in Asia, UNESCAP, December 2019

Transport mitigation strategies in Asia and the Pacific revolve 
mostly around ‘shift’ and ‘improve’ and less so for ‘avoid’ 

Transport emissions 
mitigation measures in 
NDCs



Mitigation 
potential in 
Asia and the 
Pacific

• Mitigation potentials are expected 
to be enormous

• Holistic policies addressing ‘Avoid’, 
‘Shift’, ‘Improve’ than piece-meal 
basis 

• Region-wide mitigation potentials 
are not yet estimated despite many 
country-specific studies 

• The strategies in NDC is a good entry 
point



Key questions to decision makers….

https://www.iea.org/reports/rail

Can we invest in rail 
infrastructure despite that it is 
costly, but targeted investments 
can pay off, particularly for 
heavy-traffic corridors and in 
long-run

https://www.iea.org/reports/rail


Key questions to decision makers….

Can we discourage private transport 
and support more public transport? 
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Key questions to decision makers….

https://www.iea.org/reports/electric-vehicles

Electric car stock by region and technology, 2013-2019Can we upscale EVs 
with renewable 
electricity?



Key questions to decision makers….

https://www.iea.org/reports/fuel-consumption-of-cars-and-vans

Can we move to smaller vehicles 
and more fuel-efficient vehicles?

Vehicle fuel consumption as a function 
of weight for various powertrains, 2017

Average fuel consumption 
of new light-duty vehicles 
sold, 2005-17

https://www.iea.org/reports/fuel-consumption-of-cars-and-vans


Key questions to decision makers….

Can we increase the share 
of hydrogen and biofuels?

(BP, 2020)
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https://www.globalfueleconomy.org/data-and-research/publications/gfei-working-paper-20



Transportation Modes

(ESCAP, 2015)


