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Biofuels, GHG and RED

Source: European Commission (2008) Renewable Energy Directive



GHG balance

¬ eec = crop cultivation (extraction)

¬ el = land use change

¬ ep = biomass processing

¬ etd = transport and distribution

Biofuels, GHG and RED

Source: European Commission (2008) Renewable Energy Directive



Background

¬ Tropical agronomy (Wageningen University)

¬ Biology & Society

¬ Farming systems and education

¬ Centre for World Food Studies

¬ Plant Research International

Biomass Research



Background

¬ Farming & cropping systems

¬ Quantified analysis

¬ Land use modelling

¬ Nutrient flow analysis (emissions)

¬ Biofuels (sustainability)

Biomass Research



Background

¬ Since 2008

¬ Our motto: 
more facts & better interpretation = less speculation

¬ Our mission: provide quality information 

¬ Research projects, factsheets, articles, books

¬ University, IEA Bioenergy, FAO, private companies

Biomass Research



People affected

¬ Over 1 billion

¬ Increasing

¬ Uneven distribution

Malnutrition

Source: Langeveld. Cereal prod. data from FAOSTAT, accessed Feb. 15, 2010



Malnutrition

Source: FAOSTAT, accessed on Apr. 16, 2007



Meat consumption

Trends in pig meat consumption
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Food prices

USA wheat prices (season average)
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Source: www.ers.usda.gov/data/wheat/YBtable20.asp, accessed Aug. 24, 2008



Food prices

Monthly wheat price USA
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Source: www.ers.usda.gov/data/wheat/YBtable20.asp, accessed Aug. 24, 2008



Biomass potential

Source: Hoogwijk et al. (2005),  Biomass and Bioenergy.

Sensitivity of potential to food demand
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Food prices

Source: based on Langeveld and Sanders (2010)



Biofuels, GHG and RED

Source: Energy and Research Group (2009); De Visser et al (2008); Mortimer et al (2004)



Mostly related to N-fertilization

¬ Artificial fertilizer production
¬ Nitrous oxide
¬ Efficiency varies but is improving
¬ Fertilizer application

Crop cultivation



Mostly related to N-fertilization

¬ Artificial fertilizer production
¬ Nitrous oxide
¬ Efficiency varies but is improving
¬ Fertilizer application

Crop cultivation

Table compiled by: Langeveld and van de Ven (2010)



Highest source of direct GHG emissions

¬ Heating
¬ Fossil fuel use
¬ Antique technologies
¬ CHP, bioenergy use

Processing



Highest source of direct GHG emissions

¬ Heating
¬ Fossil fuel use
¬ Antique technologies
¬ CHP, bioenergy use

Processing

Source: Mortimer et al (2004), Liska and Cassman (2008), De Visser et al. (2008)



Highly debated

¬ Searchinger etal.
¬ Displacement
¬ Land markets
¬ Criteria (RED)

Indirect land use



Highly debated

¬ Searchinger etal.
¬ Displacement
¬ Land markets
¬ Criteria (RED)

Carbon stocks crucial
¬ Arable crops / grasslands
¬ Equilibrium state
¬ Turnover / variability

Indirect land use

Source: Amaral et al. (2008), Lilienfein et al. (2003), Fearnside and Barbosa (1998), 

Schaefer et al. (2008), Grace et al. (2006). Table compiled by Quist and Langeveld (subm)



Background
¬ Tropical agronomy, farming systems 
¬ Land use systems

- Inputs, outputs
- Efficiency, availability

¬ Nutrient emissions / GHG
¬ Biobased economy

GHG savings



Background
¬ Tropical agronomy, farming systems 
¬ Land use systems

- Inputs, outputs
- Efficiency, availability

¬ Nutrient emissions / GHG
¬ Biobased economy

GHG savings

Table compiled by: Langeveld (2010)



Background
¬ Tropical agronomy, farming systems 
¬ Land use systems

- Inputs, outputs
- Efficiency, availability

¬ Nutrient emissions / GHG
¬ Biobased economy

GHG savings

Source: Corré and Langeveld (2008)



GHG balances 
¬ Legislation
¬ Issue of allocation
¬ Indirect land use
¬ Deforestation / land use change

Good quantitative data
¬ Inventories
¬ Dynamic analysis
¬ Protocols
¬ Optimization procedures

Discussion



Cropping systems atlas
¬ Biofuel crops
¬ Global
¬ Use the right data

Standard for GHG balances
¬ Centre for European Normalisation
¬ TC383
¬ Working Group 2: GHG balances
¬ Concept: May 2010

Further activities


