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DECARBONIZING THE FUEL MIX

   In December 2022, OCBio releases DECARBONIZING THE FUEL MIX, structured around a dashboard
and quarterly reports, to provide a detailed overview of the demand for light fuels in Brazil. Its
distinguishing feature is that it provides indicators that objectively portray the evolution of the carbon
intensity of light fuel oils, the share of renewable energy sources to reduce GHG emissions and the
special condition of Brazil’s fuel mix.

   These elements allow dashboard users to access historical and current information on GHG emissions
from fuel consumption, and to define business strategies for the transport sector and consider actions
that may impact the dynamics of fuel consumption in Brazil. 

   Broadly speaking, the information and analyses shared are key to supporting public policies for this
industry. Besides, they make it possible to assess and learn about the country's efforts to achieve
emission reduction targets.
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The FUEL MIX DECARBONIZATION
DASHBOARD, combined with the Quarterly
Monitoring Report, is an initiative of the
Observatory of Innovation and Knowledge in
Bioeconomy (OCBio), Fundação Getulio
Vargas (FGV). It is intended to keep track of
fuel consumption in Brazil by primarily
analyzing and understanding the effects of
bioenergy in the reduction of greenhouse gas
(GHG) emissions. In this issue, OCBio launches
this new tool and presents the main highlights
from the 3ʳᵈ quarter of 2022.

Main highlights from this quarter 

OCBio releases the Fuel Mix
Decarbonization Dashboard.

The average carbon intensity, in
gCO2eq/MJ, was 65.62.

Total GHG emissions, in this quarter,
were 27.30 million tons of CO2eq. 

The emissions avoided by the
presence of bioenergy were 9.06
million tons of CO2eq, which equals
planting 22,100 hectares of native
trees.



 The indicators shown on the dashboard of DECARBONIZING THE FUEL MIX are based on
consumption data and biofuel certifications carried out under Brazil’s biofuel policy or RenovaBio. The
data and information are quarterly releasedand cover the first quarter of 2020 to the third quarter of
2022, but will be constantly updated according to the data used in the preparation of the presented
metrics.

   This initiative is the first of several others that will be implemented by OCBio in the coming months,
which should incorporate reports on GHG emissions from heavy transport, analysis on vehicle
efficiency and GHG emissions per kilometer driven in Brazil, a comparison of the conditions of Brazil’s
mix with those seen in other countries and short courses with bioenergy topics.
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CONDITIONS OBSERVED IN THE 3ʳᵈ QUARTER OF 2022

   According to data from the National Agency of Petroleum, Natural Gas and Biofuels (ANP), 284
ethanol plants were certified by the end of the 3ʳᵈ quarter of 2022. These companies are responsible for
about 90% of the national production of biofuel.

    The average carbon intensity (CI) of anhydrous ethanol sold in the 3ʳᵈ quarter of 2022 was 26.48
gCO2eq/MJ, representing a decline of 1.19% in comparison with the CI from the same period of the
previous year. Regarding hydrous ethanol, the index recorded in the 3ʳᵈ quarter of this year was 28.54
gCO2eq/MJ, representing a drop of -0.94% compared to the same period of 2021.

     This decline in the CI of biofuels is related to the gain in environmental energy efficiency reported by
the companies that re-certified their production. By the end of the quarter, about 65 plants had carried
out a new production certification. Of these, 46 companies reported gains in environmental energy
efficiency and, consequently, a decline in the carbon intensity of the biofuel produced.

Certification and carbon intensity of biofuels

Share of renewable fuels and the carbon intensity of the mix

    Despite the gains in environmental energy efficiency of biofuels, the average intensity of light fuel
oils, which considers GHG emissions from gasoline and ethanol, worsened by 0.74% in the 3ʳᵈ quarter
of 2022. Indeed, the CI of light fuel oils reached 65.62 gCO2eq/MJ in the quarter of this year, against
65.14 gCO2eq/MJ in the same period of 2021.

     This is due to the declining energy share of ethanol in the national mix. In 2022, the market share of
biofuels in the total energy consumed by light vehicles totaled 36.43% in the 3ʳᵈ quarter, presenting a
slight decrease compared to the index calculated in the past year (37.45%). Figure 1 shows the energy
share of light fuels in the Brazilian mix, considering quarterly data from 2020 to 2022.



   The increased share of gasoline in the mix in the 3ʳᵈ quarter of 2022 is mainly due to the loss of
competitiveness of this biofuel and the lower supply of sugarcane up to the evaluated period. The
lower competitiveness of ethanol is due to the lower gasoline prices, especially the tax changes seen
at the beginning of the 3ʳᵈ quarter, which partially reduced the tax differentiation between the
aforementioned fossil and renewable fuels.

    Among the Brazilian states, the variation in the average carbon intensity of light fuels is quite high.
As shown in Figure 2, Mato Grosso, Goiás, Minas Gerais and São Paulo are the States with the
greatest presence of bioenergy and the lowest amount of GHG emissions from the burning of one
megajoule of energy by light vehicles.
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Figure 1. Energy share of fuels in the Otto cycle 

Figure 2. Average carbon intensity (gCO2eq/MJ) in the Brazilian states



    Despite the drop in the relative share of biofuels in the mix, the total volume of ethanol consumed in
the third quarter increased. As a result of this growth and the environmental energy efficiency gain in
biofuel production, GHG emissions avoided by the presence of bioenergy improved by 3.46% in the 3ʳᵈ
quarter of 2022, with 9.06 million tons of CO2eq. which are no longer released into the atmosphere.

   To achieve the same result in terms of avoided GHG emissions, it would be necessary to plant
22,100 hectares of native trees.

   GHG emissions from light fuel oils amounted to 27.30 million tons of CO2eq in the 3ʳᵈ quarter of
2022, up 6.52% compared to the emissions reported in the same period of 2021 (25.63 million tons of
carbon equivalent).

   These higher GHG emissions are due to the lower carbon intensity of the mix and, especially, the
increased consumption of light fuels in the country. Indeed, in the 3ʳᵈ quarter of 2022, 416.06 billion MJ
were consumed by light vehicles, representing an increase of 5.74% compared to the energy
consumption recorded in the same period of 2021.

   In summary, despite the gain in environmental energy efficiency in the production of biofuels,
increased consumption and the decreased share of renewables in the national matrix promoted
higher levels of GHG emissions in the 3ʳᵈ quarter of 2022.
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