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I Context



Climate and energy package for 2020

- 20% reduction in GHG emissions (30% 
with international agreement)

- 20% improvement in energy efficiency 

- 20% overall share of renewable energy

- 10% share of renewable energy in 
transport



Why a GHG methodology is needed

- Proposed Fuel Quality Directive: 

fuel suppliers must reduce unit GHG 
emissions by 1% a year from 2010

- Proposed Renewable Energy 
Directive: 

biofuels used to meet renewable energy 
targets must save emissions of at least 
35% compared to petrol/diesel



Development of GHG methodology

- FQD (Commission proposal of Jan. 2007): do it after the Directive 
is adopted, through “comitology”

- Unacceptable to Council and Parliament. Methodology must be in 
the legislation itself

- April-September 2007: stakeholder consultation

- Jan. 2008: Commission proposal for Renewable Energy Directive 
including GHG methodology (Article 17, Annex VII)

- Same rules will apply to FQD

- Currently being examined by Council and Parliament. Timetable not 
clear. Could be resolved as early as June or as late as December.



II Content



Consistency with GBEP checklist 

- CO2, CH4, N2O (at least) 3

- Conversion of land to grow biofuel feedstocks 3

- Effects of production cycle
3 (But energy expended in plant construction is not included)

- Well to wheels 3
(But standard unit is emissions per MJ not per km)

- Comparison to petroleum fuel replaced 3
(Choice of comparator: fuel with low production emissions, 
83.8 gCO2eq/MJ. Actual average data will be used when available.)



Choices on “Key issues needing resolution”

Treatment of co-products
- allocation by energy value (see later)
- agricultural crop residues not counted
- electricity exports substitute for the fuel used in the biofuel 

plant and are subject to a size limit

Transparency about default values, parameters and 
model

- default values are available
- calculation of default values: 40% higher emissions in 

processing step
- (within EU) default values for cultivation cannot be used in 

areas with above-average N2O emissions from soil
- JEC data are used to calculate default values; publicly 

available
- model is fully defined in Annex to Directive



“Indirect land use”
- double counting of land use impacts is avoided (see 

later)

Management of the process
- Member States responsible for verification 
- Commission can recognise certification schemes as 

consistent with Directive. Member States must then 
accept certificates from these schemes

- Scheme and default values can be updated through 
“comitology”

Timeframe for comparison
- 20 years (for land use change)



Scope:

- All biomass-derived fuels used for 
transport

- Bioliquids used in heating and electricity

- Commission to report on extension to solid 
biomass:

- new pathways
- forest management criteria?
- end-use efficiency?



Conclusion:

- Detailed analysis in impact assessment: 
http://ec.europa.eu/energy/climate_actions/doc/2008_re
s_ia_annex_en.pdf

- The method appears conservative. Average 
default values for GHG savings from 7 pathways:

Renewable Energy Directive 33%
UK scheme 39%
German scheme 49%

(Renewable Energy Directive: typical values)
43%



III Co-products



Choice (1) - allocation rather than 
substitution

Reasons:

- Substitution is more appropriate for policy analysis than for 
regulatory purposes

- Substitution cannot be used for petrol and diesel, or other 
fuels produced in refineries

- Substitution requires arguable hypotheses about the 
substituted product

- Avoid perverse incentive to maximise co-product production

- Avoid perverse incentive to use co-products for energy 
purposes



Choice (2) - allocation by energy
rather than mass or economic value

Mass: results are much more generous than 
other methods

Economic value: creates undesirable 
uncertainty for investors

Energy: results are comparable to those of 
substitution (depending on use of co-
product)



IV Land use



Key issues in land use

Policy analysis: 

what are the land use consequences of biofuel 
promotion?

Regulatory:

how should these consequences be taken
into account in the GHG methodology?



Suggested framework for policy analysis:

Demand for biofuels ® demand for agricultural commodities

Demand for agricultural commodities ® price increase

Price increase ® increase in supply 

In deciding how to increase supply, economic agents choose between:

• increased use of labour
• increased use of fertiliser
• increased use of machinery
• increased use of land

In addition, price increase ® technical progress (increase in total 
factor productivity)



Key question: what proportion of a given 
increase in net demand for agricultural 
commodities comes from extra land?

Searchinger et al. assume 100%



FAO data

Change in production volumes and land use, 1980-200 6

43%

64%

167%

17%

46%

-6%
cereals sugar oil crops

production (tons)

land area (hectares)

Source: FAOSTAT



Fulginiti, L. and R. Perrin, Agricultural productivity in developing 
countries, Agricultural Economics 19 (1998) 

(econometric analysis of productivity change in 18 developing 
countries, 1961 - 1985)

Contribution to annual average production growth made by change 
in quantity of:

land used 0.20%  [5% of the total]
livestock used 0.44%
machinery used 1.88%
fertiliser used 1.41%
labour used 0.06%



Conclusion:

- many commentators have exaggerated 
the extent of land conversion that can be 
attributed to increased demand for biofuels

- nevertheless, it is reasonable to assume 
that the quantity of land conversion with 
negative C stock effects is > 0

® regulatory question: how to take this into 
account in GHG methodology?



Framework for consideration of regulatory question

Land use for agricultural production
without biofuel demand

Increase in productivity yields 9
units of biofuel with no reduction in
production for food

Extra land needed for 1 unit of
biofuel. Annualised GHG impact: X.



Policy options:

1. Ascribe a GHG impact of X/10 to each unit of 
biofuel

(“cost” is fully paid; no disincentive to land conversion)

2. Ascribe a GHG impact of X to the raw material
produced on the extra land only

(“cost” fully paid if similar rules apply to all uses; clear
disincentive to land conversion)

COMBINATION OF (1) AND (2) = DOUBLE 
COUNTING?

EU proposed approach: Option 2;  work for similar r ules to 
apply to other uses
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