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• Renewable alternative to fossil fuels, but…

• Sustainability considerations: 

• Energy efficiency (scale of operations)

• Indirect Land Use Change (ILUC) causing
food price increase and loss in carbon sinks

• Biodiversity loss from deforestation

• EU policy: Renewable Energy Directive (RED II) 
targets for renewable energy

• 32% by 2030 overall

• 14% in transport sector

• Max. 7% share for biofuels from food crops
in transport

• Increase share of advanced biofuels

• Sustainability criteria (e.g. certification for
low ILUC-risk)

1. Background
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• Brazil: sugar cane based production (cost efficient); 
flexible fuel vehicle fleet, sugar-ethanol industry

• US: huge subsidies in the past for 1st generation 
biofuels (corn-based)

• Policy-driven demand with distorted markets:
“Ethanol tourism” between Brazil and USA

1. Background: Controversies

Yano et al., 2012
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• Food Security: Did biofuel expansion play a role in 
2007/08 food spikes?

1. Background: Controversies

5



Biofuel markets – Ferike Thom – Applied Data Analysis course, 2026

• In Europe: Biodiesel is relatively more important

• Cost efficiency issues relative to the US and Brazil

1. Background: Controversies

• Induced 
deforestation

• palm-oil 
based 
biodiesel
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• Bioethanol and biodiesel

• Endogenously modelled demand for biofuels in the 
transportation sector

• Processing: 1st generation biofuels linked to optimal 
feedstock mix

• By-products:
• Distilled Dried Grains with Solubles (DDGS) – animal feed

• Glycerine – chemical industry

2. Biofuels in CAPRI
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2.1 The ethanol market in CAPRI

Becker, 2011
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2.1 The biodiesel market in CAPRI

Becker, 2011
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• Concept on first generation biofuel production
Biofuel price vs. average cost of biofuel feedstock 
drives supply

2.2 Biofuel production in CAPRI

Biofuel supply 
function in France
Blanco et al., 2013
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• Synthetic function with three parts

2.2 Biofuel production in CAPRI

linear sigmoid semi-log
Biofuel supply 
function in France
Blanco et al., 2013
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• Synthetic function with three parts: linear, sigmoid 
and semi-log

2.2 Biofuel production in CAPRI
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• Total biofuel production = sum of 
• first generation, 

• second generation (SECG), 

• non-agricultural (NAGR), 

• and agricultural not covered explicitly (EXOG)

2.2 Biofuel production in CAPRI
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• Only 1st generation is endogenous and linked to 
feedstock in CAPRI (crops modelled endogenously)

2.2 Biofuel production in CAPRI
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Biofuel Feedstock (crops)
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• Processing of individual feedstocks and optimal mix

2.2 Biofuel production in CAPRI

Imported raw material included
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Biofuel average (xxbiof) versus individual feedstock (xx)
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• Processing of individual feedstocks and optimal mix

2.2 Biofuel production in CAPRI
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• Biofuel feedstock balance

• Sum of all feedstock processing = (price-driven) 
biofuel production

2.2 Biofuel production in CAPRI

Processing coefficient
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• Biofuel cost index (average)

2.2 Biofuel production in CAPRI
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• Share of biofuel in total fuel use. Sigmoid function.

• Total fuel demand exogenous

2.3 Biofuel demand in CAPRI

Biofuel demand 
share in France
Blanco et al., 2013
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2.3 Biofuel demand in CAPRI

relative price

mandate
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• Total use in the country = consumption + feed use + 
processing + biofuel processing

• Biofuel processing is handled separately from other 
processing industries

• other industrial use of ethanol is booked under 
general processing (v_procQuant)

2.3 Biofuel demand in CAPRI
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• Total use in the country = consumption + feed use + 
processing + biofuel processing

2.3 Biofuel demand in CAPRI

Other industrial use

Biofuels in 
transportation
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• Increase mandate in order to ‘push-up’ total biofuel 
demand

3. Exercise

Biofuel demand 
share in France
Blanco et al., 2013
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3. Exercise: Run the reference file
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3. Exercise: Scenario
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scenario file calls policy 
file

Gams/pol_input/ 
userScens/ 
mandate_SA_150.gms



3. Exercise: Scenario
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Policy file takes shock size from
scenario file

Gams/scen/biofuel/ 
change_biof_mandate.gms



3. Exercise: Run the scenario 
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3. Exercise: Analyze results in GUI
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• Check if scenario shock is correctly transmitted

• Find the right table

3. Exercise: Analyze results in GUI
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• Check if scenario shock correctly transmitted

3. Exercise: Analyze results in GUI
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a. Biofuel balances 
Identify impacts on…

• Biodiesel production: 
____%

• Biodiesel consumer 
price: __%

• Energy share: +/-
____ percentage 
points

3. Exercise: Analyze results in GUI
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b. Biofuel feedstock

3. Exercise: Analyze results in GUI
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b. Biofuel feedstock

• Which biodiesel feedstock 
use increased the most in 
relative terms: ___

• Which biodiesel feedstock 
use increased the least in 
relative terms: ___

• Possible impact on traded 
feedstock?

3. Exercise: Analyze results in GUI
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c. Market balances with non-EU countries

3. Exercise: Analyze results in GUI
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c. Market balances with non-EU countries

• Larger import/smaller export of biofuel feedstock

• Can you identify sustainability issues with EU 
biodiesel production?

3. Exercise: Analyze results in GUI

Biofuel markets – Ferike Thom – Applied Data Analysis course, 2026 40



Biofuel markets – Ferike Thom – Applied Data Analysis course, 2026

• Becker, Arno (2011), Impacts of European biofuel policies on 
global biofuel and agricultural markets. Dissertation at Rheinische 
Friedrich-Wilhelms-Universität zu Bonn. https://bonndoc.ulb.uni-
bonn.de/xmlui/handle/20.500.11811/4751?locale-attribute=en. 

• Blanco, María, Adenäuer, Marcel, Shrestha, Shailesh and Becker, 
Arno (2013), Methodology to assess EU Biofuel Policies: The 
CAPRI Approach, JRC Scientific and Policy Reports. Scientific and 
Technical Research series –ISSN 1831-9424 (online). 
https://publications.jrc.ec.europa.eu/repository/handle/JRC8003
7. 

• Yano, Yuki, Blandford, David and Surry, Yves R., (2012), From 
Ethanol Shuffle to Ethanol Tourism— Why the RFS Does Not Make 
Sense, Choices: The Magazine of Food, Farm, and Resource 
Issues, 27, issue 4, number 143189, 
https://EconPapers.repec.org/RePEc:ags:aaeach:143189. 

Sources

41

https://bonndoc.ulb.uni-bonn.de/xmlui/handle/20.500.11811/4751?locale-attribute=en
https://publications.jrc.ec.europa.eu/repository/handle/JRC80037
https://econpapers.repec.org/RePEc:ags:aaeach:143189


Biofuel markets – Ferike Thom – Applied Data Analysis course, 2026

Advanced biofuels
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