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Why do we need to assess sustainability of 
agriculture-based value chains?



US EPA: Reductions of GHG emissions by 20%, 50% and 60% in relation to fossil 
fuels to be classified as renewable, advanced and cellulosic, respectively. Tax 
Benefits!

IATA: GHG reduction target of 50% by 2050, compared to 2005 levels. 

CA-LCFS: Reducing GHG of 10% in gasoline and diesel by 2020.

EU-RED: Mixture of 10% biofuels in fossils with a 35% reduction in GHG

Sweden: 50% renewable energy and 10% renewables in the transport sector.
Tax exemption for renewables! 

Energy and climate targets



“Brazil intends to commit to reduce 
greenhouse gas emissions by 43% below 
2005 levels in 2030”

Brazilian targets

Intended Nationally Determined Contributions



NDC: “reduce greenhouse gas emissions by 43% 
below 2005 levels in 2030” 

To expand the production of biofuels in Brazil, 
based on predictability and sustainability, and 
compatible with market growth.

Biofuels will be ranked by their life-cycle 
carbon intensity

[MME]

Is agriculture part of the solution?



How to assess sustainability of agriculture-
based value chains?
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Life cycle assessment



Life Cycle Assessment

It is a method used to 
quantify and model the 
relevant environmental 
impacts of a product, 
process or service

https://promo.gelifesciences.com/gl/BP/UP_art4.html#.V4bqRpMrLow
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Product life cycle

Nature 
resources

Oil
Minerals
Natural gas
Land 
...

Emissions

CO2

Metane
Pesticides
Particulates 
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Agriculture

Fertilizers

Electricity

Natural gas

Amonia

Transport

N2O

Product life cycle



Life Cycle Impact Assessment



Methods

CML2 Baseline 2000
[Leiden University] 

ReCiPe
[Pré, Delft, RIVM, CML] 

EDIP2003

EDIP
[LCA Center] 

IPCC GWP 100a
[IPCC] 

Environmental impact categories

Life Cycle Impact Assessment

Climate change Toxicity Eutrophication Acidification Ozone depletion Energy use
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The sustainability assessment agricultural model 



• Model developed in-house, based on electronic spreadsheets, integrated 

with other simulation and evaluation tools.

• Management assessment model (not a plant growing model,  but can be 

coupled to, e.g. APSIM, DSSAT-CANEGRO).

• Calculation of socioeconomic and environmental impacts.

• It has been adapted to evaluate other biomass, such as corn, soybean, 

sorghum, energy-cane ...
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Model structure



Financial analysis Social AssessmentEnvironmental assessment

Conversion phase

Industry residues Feedstock quality

Production costs Labor
Life-cycle 
dataset

Risk analysisOptimization

Framework
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Ag. operation

Tractor selection



Mechanization Straw recovery Vinasse use Energy-cane

Crop rotation Low impact agric. Irrigation Precision agriculture

Some case studies evaluated



Precision agriculture

Fonte: http://www.agronews.co/big-data-descubre-la-nueva-
revolucion-de-la-agricultura/



Area A Area B

Average Productivity ton.(ha .year)-1 80.8 79.7

Limestone kg.ha -1 1268 1536

Fertilizers application (plant cane)

N kg.ha -1 61.6 83.2

P2O5 kg.ha -1 164.4 204.0

K2O kg.ha -1 157.2 125.0

Fertilizers application (ratoon)

N kg.ha -1 103.0 159.5

P2O5 kg.ha -1 7.1 -

K2O kg.ha -1 119.0 90.0

Precision agriculture in sugarcane production

Average productivity, use of limestone and fertilizers in experimental areas

Area A: With precision agriculture
Area B: Traditional management
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Precision agriculture in sugarcane production



Apply and develop technologies and tools that allow knowledge extract from crop and 

soil spatial variability aiming decision making to increase the production profitability 



Data Tools Knowledge

Axis 1 Axis 2 Axis 3



• 60 agronomic experiments;



Data Images

Sustainability
Impacts
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