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Overview

 In the coming years, the evolution of oil derivatives consumption will be intimately tied to the developments in Transport Sectors worldwide, predominately, in non OECD
 countries. According to the findings of International Energy Outlook (IEO), published by the US Department of Energy (EIA/DOE, 2010), the transport sector currently represents more than 50% of liquid fuel consumption and in 2035, this will rise to 61%. As a result, in 2035, the transport sector will be responsible for more than 87% of the world’s growth in liquid fuel consumption. The most significant growth in transport sector consumption will come from non OECD countries. Besides increasing the flow of goods through freight, the increase in demand for mobility of people and how these demands are met will be decisive factors determining this growth. 

The index of motorization is a telling indicator of the demand for mobility, which is represented by the number of vehicles per 1000 inhabitants in a country or region. The ‘motorization’ in the European Union 27 and the USA is 470 and 780 vehicles per 1000 inhabitants respectively, while Brazil and China are 122 and 29 light vehicles per thousand inhabitants respectively. In the case of Brazil, and in accordance with the projects from Ten-Year Energy Plan (PDE, 2019) published by the Energy Research Company (EPE, 2010), this rate will rise from 136 to 192 vehicles per 100 inhabitants between 2010 and 2019, which despite growth, remains far from that of OECD countries. 

The growth rate of the fleet in the coming years will depend on variables such as: the demand for mobility, the development of collective transport and the participation of non motorized transport. However, it can be stated that the possibility of reducing the demand for petroleum products in the world in coming decades will be largely determined by the ability of non-OECD countries to develop a system of mobility for it’s people (beyond data and information) different than the pattern seen in most OECD countries today. Under this standard, economic development is strongly associated with an increased demand for private transport and especially cars.

Methods

The main objective of this article is to fulfill and analysis the consumption of energy and it’s consequential emissions in Brazil between 2010 and 2019, comparing the projection of the light vehicle fleet by PDE (2019), and the fleet projections according to the motorization of the following regions: EU27 (2008), USA (2007) and Japan (2008). In each of these alternatives there are two cases of ethanol participation in the total fleet consumption. (1) equal to the projections of the PDE 2009 and (2) fixed according to the proportions verified in 2009. Finally, some measures are proposed to be applied in Brazil in order to reduce the growth in motorization.

 The data available in the Ten-Year Energy Plan 2019, published by EPE (2010) allows the calculation of both the average power consumption of the fleet by fuel (toe
/ vehicle) and the development of motorization in Brazil during the period analyzed. The calculation of energy consumption in selected countries considers rates of motorization published in Energy and Transport in Figures 2010 (EUROPEAN COMMISSION, 2010) and the adoption of the following basic assumptions: (i) Brazil will reach the current motorization index’s of EU27, USA and Japan according to a linear projection. (ii) The average energy consumption per vehicle (toe/vehicle) is maintained constant throughout the whole projection.
 After calculating the energy consumption (in toe) in the four cases of evolution of the Brazilian fleet, two cases of penetration of ethanol into the fleet between 2010-2019 were considered. (i) in accordance with the projections of PDE 2019 and (ii) fixed on the levels verified in 2009. The last step was to calculate the total CO2 emissions for each of the cases examined, according to the emissions rates published by EPE (2010) for the consumption of gasoline and natural gas, while the CO2 emissions from burning ethanol are considered equal to zero.
Results

Emissions attributed to the use of fossil fuels by light vehicles in Brazil in 2009, according to the assumptions adopted in this study was 46 million tons of CO2.In 2019, should the fleet evolve according to the projections of PDE (2019), the emissions would account for 42 and  46 million tons of CO2, in accordance to the cases (1) and (2) penetration of ethanol. If the fleet evolves to the levels of motorization in the US, emissions would be up to four times higher.
 These results show, on the one hand, the importance of consumption of ethanol in the Brazilian’s fleet emissions impact. On the other hand, it shows that if the motorization of Brazil reaches the levels seen in OECD countries, the result in terms of energy consumption and CO2 emissions will be far more damaging on society. However, to avoid this kind of trajectory, non OECD countries, such as Brazil, will have to become more concerned regarding measures that promote; mobility through non-motorized transport and mass transport and not mobility through the virtual flow of information online.
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� Organisation for Economic Co-operation and Development (OECD).


� Tons of oil equivalent.





