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Highlights

We estimated road transport exhaust emissions in Colombia 
1990 – 2020.

We compare total emissions and temporal trends to 
international estimates.

We present the spatial distribution of traffic emissions at high 
spatial resolution.

Our methodology was previously applied in Chile and our aim 
is to extend its use to other Latin American countries to build a 
continental database.



Context and background
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Emission inventories consistent
with local estimates

- Time series
- Spatial disaggregation



Evaluation of emission inventories

Huneeus et al., 2020. https://doi.org/10.1016/j.atmosenv.2020.117606



Evaluation of emission inventories

Castesana et al., 2022. https://doi.org/10.5194/essd-14-271-2022



Evaluation of emission inventories

Osses et al., 2022. https://doi.org/10.5194/essd-14-1359-2022



Methods



Results: Vehicle fleet and Vehicle Kilometers Traveled (VKT) trends

Huge increase in 
motorcycles after 
2007

Drop in activity in 
2020 (COVID-19 
lockdowns)



Results: Trend Vehicle Fleet and standard 1990 to 2020

Old motorcycle
emission standards



Results: Normalized emission trends from 1990 to 2020

Effect of economic crisis 
1998-2002

Decreasing trends for some
emissions since 2007/2011



Results: On-road transport emission trends from 1990 to 2020 per vehicle class



Results: Comparison between this work (PAPILA) and other emissions inventories for CO2 and CH4

Main contribution by
motorcycles



Results: Comparison between this work (PAPILA) and other emissions inventories for PM and BC

Opposite trends 
between PAPILA and 
other inventories 
suggest differences in 
emission standard 
evolution

EDGAR 
improvement



Results: Comparison between this work (PAPILA) and other emissions inventories for CO and NOx

EDGAR 
improvement



Results: Comparison between this work (PAPILA) and other emissions inventories for CO/NOx ratio

EDGAR 
improvement



Results: Spatial disaggregation



Conclusions

Impact of improved vehicle technology and 
better fuel quality is seen in declining air 
pollutant emissions, esp. after 2011 

Nevertheless, there is a significant lag in the 
adoption of BAT with respect to other countries 
in the region.

The contribution of motorcycles to the vehicle 
fleet, activity, and emissions is striking.

COVID-19 pandemic lockdowns reduced 
emissions by 13% in 2020 with respect to 2021.

The agreement between our estimates and 
EDGAR 6.1 was remarkably better than with 
EDGAR 4.3.2.
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