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Abstract

Chile aims to achieve carbon neutrality by 2050, prompting significant shifts in the transportation sector
heavily reliant on fossil fuels for 98% of its energy. Simultaneously tackling urban air pollution, particularly
in urban transportation, presents a dual challenge. This study offers a comprehensive estimation and
analysis of exhaust and non-exhaust pollutant emissions from Chile’s road transport activities from 2015
to 2050. Emissions, encompassing local pollutants (CO; VOCs; NOx; PM2.5), black carbon (BC), and
greenhouse gases (CO2, CH4), are detailed at a high spatial resolution (0.012 x 0.012) across continental
Chile. The methodology includes 70 on-road vehicle types categorized into 10 groups, divided by 2 fuel
types, 7 emission standards, and full electric vehicles. Calculations for vehicle activity, fuel consumption,
and emission factors utilize official databases and external emission factors adapted to local conditions.
Our modelling framework includes modifications to emission estimates due to the widespread adoption
of current technologies like EURO6 and anticipated EURO7 vehicle standards, alongside increased
utilization of battery electric vehicles (BEV) and hydrogen electric vehicles (HEV). Integration of non-
exhaust PM,s/PM1o/BC emissions from tyre, brake, and pavement abrasion further enriches the analysis.
Our results extend beyond emissions estimates, encompassing a ready-to-use emission inventory tailored
for air quality modelling, including a comprehensive exhaust vs non-exhaust emission analysis, and
offering insights and comparisons with global inventories. Additionally, current governmental measures
in Chile spotlight the widespread adoption of electric vehicles (EVs), foreseeing 60% of private cars, 100%
of buses and taxis, and 71% of heavy trucks transitioning to electric (BEV) or green hydrogen (H2V) by
2050. Significant reductions in CO, emissions are observed in road transportation for passengers and cargo,
and non-exhaust PM2,5 emissions from electric vehicles are also increasing. Our work aspires to enhance
the understanding of emission patterns, fostering well-informed policy decisions for sustainable and low-
emission transportation in Chile.
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