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1. Context
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Research question

• Bioenergy and BECCS are necessary in all scenarios to reach a maximum of increase of 

1,5

• Maize industry is well stablished in the USA, but several mills are dependent on “non-

renewable” energy sources for process.

• Assessments are widely disparate, however, with respect of using land for biofuel

production without compromising food production, wildlife habitat, livelihoods of rural 

populations and ecosystem carbon stocks. 

• Announcement of 1st stand-alone maize-ethanol mill in Brazil.

• Would it make sense to produce maize ethanol in Brazil?
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2. Land use in Brazil
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• 21% = 183  million hectares of pastureland in Brazil

• 95 million hectares of pasture with some degree of 

degradation

• Significant opportunities for land optimization

• 15 million of integrated systems

Land use and land saving strategies in Brazil

Source: Agroicone, based on MapBiomas, Rede iLPF and Pastagens. Org. 



Last 10 years:

Increase production 43 million t (+78%)

Decrease in area 3.5 million ha (-145%)
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Land saving strategies: Intercropping soybeans and

maize

Maize area and production

Source: Agoirocone, basaed on CONAB

Biomass yields

Eucalyptus yield:

• BR: 35 m3/ha.year

• USA: 10 m3/ha.year

Eucalyptus rotation:

• BR: less than 5 years

• USA: 10 years

Suitable in less suitable soils

Source: Ibá
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3. LCA results
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Corn farm
Ethanol Ethanol 

plant

Eucalyptus Eucalyptus

farm

Animal feed

Vehicles

Refining

Ethanol

Corn oil

DDGs

Electrical Electrical

grid
CHP

Electricity

464 kg 

Eucalyptus chips

1000 kg 

of corn

Electricity Steam

151 kWh

430 liters

363 kg

13 kg

Mass and energy flowchart

Source: Moreira et al. 2017
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Energy allocation in the industry. Agricultural inputs  dividing systems and economy allocations. 

• Maize production is 

responsible for the bulk of 

emissions

• Significantly low processing 

emissions due to the use of 

renewable biomass. 

79% reduction compared to 

gasoline

US could be somewhat similar if 

used biomass.

Results attributional approach

Source: Moreira et al. 2020
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3.2 Consequential 

LCA (Land use)



Including land use (consequential approach)

Most relevant effects:

• Higher 2nd maize demand: effects on maize market +

• Higher forestry (eucalyptus) area: expansion of carbon stocks -

• Coproduction of DDG: displacement of feed -

• Indirect effects (indirect displacement) + and -

• Market mediated effects (substitution between products and 

technologies, increase in beef demand) + and -

Model: Brazilian Land Use Model (stand-alone version of model 

used by US-EPA)
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Including land use (consequential approach)

Reference

No eucalyptus 

expansion

Lower DDG nutrition capacity

Higher DDG nutrition capacity

• All iLUC results are negative or 

close to zero. 

• Eucalyptus expansion has 

significant contribution

• Higher DDG efficiencies displaces 

larger amounts of soybean areas 

for feed production

Source: Moreira et al. 2020
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Consequential approach: final results

• Reference scenario reaches 4.5 g 

CO2/MJ. 

• Emissions from maize production 

and processing are the most 

relevant, but low. 

• Significant credits from centricity 

surplus and iLUC.

• All scenarios are below 10g 

CO2/MJ. One scenario is close to 

zero.

Source: Moreira et al. 2020
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4. Recent 

developments



First stand alone corn ethanol mill in Brazil. 

Start-up: Aug. 2017

240 million liter of ethanol

+ DDG

+ Bioelectricity

+ corn oil

Source: FS-Bioenergia

• Site specific data showed even lower GHG emissions due (best anhydrous 

ethanol score in RenovaBio – 138 mills)

• Negative emissions becomes a real possibility

• Company has doubled installed capacity of the 1st mill, started a 2nd mill and 

a third mill is envisaged. 

• Other companies entering the market.  

• Significant upfront investments (industry, but also crops and forest)

• Brazil is currently revising RenovaBio targets due to COVID-19. 

• How to redirect investments to high environmental performance fuels, 

away from fossil?

Recent developments
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