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ABSTRACT 
 

The principal motivation of this work is to evaluate the existing fuel use (gasoline or ethanol) and new alternative 

source of power supply (electricity) for vehicles in Brazil, and to assess potential to consume less petroleum and non-

renewable fuels, in order to reduce the air pollution and greenhouse gas emissions. In the literature, there are several 

relevant published works which focus on this topic for developed countries, and other countries, such as Brazil are not 

fully investigated; therefore this gap was a motivation for this study. The methods consider the fuel production, 

electricity generation and powertrain production, the vehicle use phase stages and powertrain end of life only, which 

includes the recycling of vehicles and batteries. The goal and scope of this study is to evaluate and to compare the 

environmental impacts of vehicles in the Brazilian context. A life cycle assessment is carried out in this paper to assess 

the well-to-wheels for different scenarios of fuels consumption and powertrains configurations for a vehicle. The five 

analyzed scenarios are: conventional internal combustion engine vehicle fueled by gasoline, conventional internal 

combustion engine vehicle fueled by hydrous ethanol, conventional internal combustion engine vehicle fueled by a 

mixture of gasoline and hydrous ethanol (flex-fuel vehicle), plug-in hybrid electric vehicle and battery electric vehicle. 

The common functional unit assumed for the analysis was 1.0 km traveled. The results show that the scenarios that use 

ethanol as fuel have higher environmental impacts for the categories of acidification, eutrophication and photochemical 

oxidation. The scenarios using gasoline have the higher impacts for abiotic depletion, fossil fuels abiotic depletion 

potential and global warming potential. Vehicles using lithium ions batteries have the highest impacts for human 

toxicity. The battery electric vehicle has smallest environmental impacts in general way, followed by vehicles using 

ethanol. The Brazilian government should increase its investment and develop the use of electric vehicles, since the 

country’s electric mix is renewable, as well as further encourage the use of ethanol, since it generates less 

environmental impacts than gasoline. 
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