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Biofuel policy impact asessment

¬ Ex-ante evaluation
- Modeling
- Commodity trade models
- Stakeholder inventories

¬ Limitations
- Conversion technology
- Coproducts (impacts of)
- Soil type, crop calendar
- Land use systems (rotations)

Biofuel impacts



Alternative approach 

¬ Bottom-up
- Local production conditions
- Soils, inputs, conversion
- National sources, technical literature

¬ Methodology
- Production statistics
- Infer land use, input use
- Land balances: complete
- Dynamic approach
- Local, historical perspective

Biofuel impacts



Brazil

¬ Land area
- Forest
- Arable land, grassland
- Low other land

¬ Biofuel policies
- Ethanol
- Biodiesel

¬ Biofuel production
- Ethanol
- Biodiesel

Biofuel impacts



Biofuel cropping systems

Source: Langeveld, Quist-Wessel, Croezen (2014) Chapter 8 
Biofuel production in the EU.
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Definitions

¬1 Land use = Forest + Agriculture + Other

¬2 Agricultural area = Arable + Grassland + Tree cro ps

¬3 Arable land = Arable crops + Fodder + Fallow

¬4 Multiple Cropping Index = Area harvested / Arable
area

Biofuel impacts



Biobased economy

Biofuel production

¬ Quick response
- Corn ethanol (USA)
- Biodiesel (EU, USA)
- Other (ethanol in EU, China, Far East..)

¬ Policy targets are not met:
- Lignocellulosic ethanol USA
- Biodiesel (Brazil)
- China
- Indomalaysia
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Biofuel crop production

Source: Langeveld and Quist-Wessel (2014) Chapter 6 Biofuel 
production in Brazil
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Results

¬ Biofuel production: fast growth

¬ Large production of co-products

¬ Land use dynamics: diverse 

¬ Biomass availability
.

Biofuel crop production

Source: Langeveld and Quist-Wessel (2014) Chapter 6 Biofuel 
production in Brazil
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Results

¬ Biofuel production: high coverage

¬ Production of proteins, feed

¬ Electricity

.

Biofuel impacts

Source: Langeveld et al. (2014) Chapter 15. Impact on land and 
biomass availability



US crop production systems

¬ Corn
- Region:
- Soils 
- Yields, inputs
- Conversion

¬ Soybean
- Region:
- Soils
- Yields, inputs
- Conversion

¬ Market development

Biofuel crop production

Brazil

4.9 mln 
ha

Net 
expansion 
(63%)

Co-
products 
(37%)

USA

11.0 mln 
ha

Net 
expansion 
(46%)

Co-produc
ts (54%)

China

2.2 mln 
ha

Net 
expansion 
(82%)

Co-
products 
(18%)

EU

6.6 mln 
ha

Net 
expansion 
(52%)

Co-produc
ts (48%)
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Source:  FAO-OECD (2009) Agricultural outlook 2009-2019. p 58.

MCI calculations based on data from FAOSTAT.fao.org
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Results

¬ Biofuel production: high coverage

¬ Production of proteins, feed

¬ Electricity

.

Biofuel impacts

Source: Langeveld et al. (2013) Land use, crop management and 
impacts of biofuel production
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Study coverage

¬ Biofuel production
- Ethanol 97%
- Biodiesel 77%
- Not: Argentina, India, Canada

¬ Land area
- Agricultural land 35%
- Arable area 38%
- Forest 34%
- Area harvested 39%
- Population 30%

Biofuel impacts



Observations

¬ Need a better understaning of land use change

¬ Yield gap not acknowledged

¬ Time and spatial scale issues

¬ Data on farming practices: farm typology

¬ Soil related issues

Biofuel impacts



Factors determining yield gap

¬ Management

¬ Incorrect nutrient applications

¬ Pests and diseases

¬ Knowledge, training

¬ Post harvest losses

Yield gaps

Source: Hengsdijk and Langeveld (2009) Yield gaps and major 
yield trend analysis of major crops in the world. Wageningen: WOT
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Cereals mixture in the USA

¬ Trends in cereal areas

¬ Corn increasing

¬ C3 vs C4 crops

¬ Yield trends

¬ Total biomass equivalent output

Land use change: crops

Source: Langeveld et al. (2014) Biofuel cropping systems. 
Carbon, land and food. London: Earthscan
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Scale: landscape approach

¬ Not: one single crop analysis

¬ Not: food vs fuel

¬ Activity oriented

¬ Soil based ?

¬ Multi-actor ?

Landscapes

Source: Gan et al. (2014) Agent based modelling approach determining 
corn stover removal rate and transboundary effects.
Environmental Management (2014) 53:333–342
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Issues

¬ Land use dynamics are simplified and underestimated

¬ No ground for assumptions land use change

¬ GHG emissions will be different than assumed

¬ No food vs fuel, no impact on undernutrition

¬ Local level impacts may still be negative

¬ Influence of soil quality

Conclusion



Research and other activities

¬ Enhance data scrutiny (land use, land cover, co-
products, emissions)

¬ Integrate knowledge and data (soils, crop cultivatio n, 
conversion, chain organisation)

¬ Research on chain organisation, development

¬ Improve communication!

Further action


