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Drivers and Obstacles for Biofuels

National / Regional / Global Local / End User

1. Climate Change 1. Usability

2. Energy Security 2. Cost

3. Rural Development 3. Environment e.g. air 

quality / health / welfare(Macro-economic costs)

Sustainability

health / welfare / environment



Proposed Energy Policy for Europe:

(DG-Tren; 10th January 2007):

Å Binding EU target: 20% renewable energy share by 2020 

Å Translated into individual national targets for 

renewable energy

Å Member States to decide the breakdown between 

renewable energy in electricity, heating and transport é

Å é but with a minimum biofuels target of 10%[energy]

Current 

target = 

5.75%energy

by 2010
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RTF chain options in the UK (Woods & Bauen, 2003)

© Imperial College London

Resources Conversion technology End-fuel End-use

Arable/Annual crops

Canola seed Bio-Oil

Wheat

Maize Pressing/Esterification

Sugarbeet Bio-Diesel

Potatoes

Internal combustion

Herbaceous perennials Hydrolysis/Fermentation engine vehicle

Miscanthus

Ethanol

Swithchgrass

Reed canary grass Fuel cell vehicle

Pyrolysis

Woody perennials

Short rotation willow/poplar Methanol

Pine/Spruce DME

Residues & wastes Gasification

Forestry residues Bio-Methane

Straw

Digestion Hydrogen

Municipal solid/liquid waste

Waste fats and oils Battery vehicle

Combustion

Electricity

Hydro

Wind

Solar

Marine

Possible UK-based renewable transport fuel chains
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LCA ïWell-to-Tank (WTT) analyses

ÅAccounts for all the GHG emission up to the 
vehicles fuel tank

ÅParallel comparison with reference fuel 
(baseline) e.g. petrol

ÅAccounting for co-products 

ïóco-product allocationô



Boundaries for carbon intensity calculation (E4TECH, 2007)

Feedstock 

transport

Biofuel 

production

Cultivation & 

harvest

Cultivation & 

harvest
Biofuel 

transport
Waste 

material

Waste 

material

Alternative 

waste 

management

Boundary for monthly 

carbon intensity calculationPrevious 

land use

Alternative 

land use

Fossil fuel reference system

Assessed separately

Excludes minor sources, from:

ÅManufacture of machinery or 

equipment

ÅPFCs, HFCs, SF6

Assessed ex post by 

RTFO Administrator

Biofuel use
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0 20 40 60 80 100 120

kg CO2 equiv. per GJ fuel

H2 Wind

Waste Oil VME

Wood FT-diesel (Gasif.)

Wood MeOH (Gasif.)

Wood EtOH (Hydrol.)

Wood H2 (Gasif.)*

RME

Straw EtOH

Beet EtOH

Cereal EtOH

Diesel (ULSD, 2002)

Petrol

Figure E2: GHG Emissions from RTFs and Conventional 

Transport Fuels

* The range in emissions results from the different modes of hydrogen transport.

In 

practice 

the 

range is 

much 

broader 

than we 

found



24-Feb-04 jeremy.woods@imperial.ac.uk 11

7% WTT GHG Reduction Configuration

- Grid Electricity plus NG boiler



24-Feb-04 jeremy.woods@imperial.ac.uk 12

75% WTT GHG Reduction Configuration
- Low Nitrogen Ag Inputs ïBiomass Fuelled -



24-Feb-04 jeremy.woods@imperial.ac.uk 13

LCA ïWell-to-Wheel analyses

ÅAccounts for all the GHG emission up to the 

vehiclesô wheels

ÅCurrent UK accounting is ótailpipeô CO2

ÅLeads to complications trying to allocate WTT 

GHG emissions
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animal feed

DDGS as 
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Ethanol & GHGs
All figures for

2010+ PISI vehicles
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Implications for BEST 

e.g. Somerset

ÅWorst case 

savings 

between 65% 

to -10%

Somerset Preliminary Results
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Dealing with Uncertainty

Å Land-use change:

ï Changes in Biomass Stock (deforestation)

ï Changes in soil carbon (e.g. grassland)

Å N2O emissions from agriculture

Å CH4 emissions from agriculture

Å Transport logistics



Two systems to be introduced (DG-Tren, 10jan07):

1) Under the amendment of the fuel quality directive (98/70):

a system for ñverifyingò lifecycle GHGemissions based on ñthe calculation of 
these emissionsò (covers all transport fuels; to be developed by a committee)

2) Under the new renewable energy legislation:

ña simple system of incentives/supportò to:

- increase GHG benefits

- minimise environmental risks; and

- encourage the development of second-generationbiofuels

(initially covers biofuels; could be extended to other biomass, and made more 
sophisticated, later; to be defined in proposed legislation around summer 2007)



IIASA (2006) projections
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Bioenergy as C-Sequestration Option
Line A high material 
growth, consumption-
oriented, SRES A2 
scenario. 

Line B (A plus) sugar 
cane

Line C sugar cane and 
switch-grass - no CO2 
storage. 

Line D forestry activity 
also added

G, H and I the effect on 
line D of land use 
changes resulting in the 
release of 30, 90 and 300 
tons of C/ha through loss 
of soil carbon and burn-
off to clear existing 
vegetation
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Benchmark of criteria

SAN/RA RSPO Basel LEAF ACCS EurepGAP FSC SAI IFOAM

P1. Conserve Carbon P P P P P N P N P

P2. Conserve Biodiversity P Y Y P N N Y N P

P3. Soil conservation Y Y Y Y Y Y Y N Y

P4. Sustainable Water Use Y Y Y Y Y Y P N P

P5.  Air quality Y Y Y Y Y P P N Y

P6. Compliance with applicable law (social 

issues)

Y Y Y Y N Y Y Y P

P7. Contracts and subcontracters Y N N P P N N P P

P8. Freedom of association and right to 

collective bargaining

Y Y Y N N N Y Y Y

P9. Working hours Y N N N N N N Y N

P10. Child labour Y Y Y N N N N Y Y

P11. Health and safety Y Y Y N P Y Y Y P

P12. Wages/compensation Y Y Y N N N N Y P

P13. Discrimination Y Y Y N N N N Y Y

P14. Forced labour Y N Y N N N N Y Y

P15. Land right issues Y Y Y P N N Y N P

OKOK

OKOK

ÅShort term solution for crops without operational standard
ÅSoy: Meet Basel criteria + Membership of RTRS

ÅSugar Cane: Meet RTFO Base Standard + Membership of BSI

ÅAdditional benchmarks by RTFO administrator
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Air Quality

FOCUS 1.8L FFV FUEL Tailpipe Total Bag (g/km) GHG 

(Q7DA) AVERAGE VEE C-MAX
Bag Bag Bag Bag Tailpipe

HC CO NOx CO2

E85 0.041 0.141 0.021 173 174

PETROL 0.061 0.515 0.017 180 182

% Difference with VEE E85 results 51% 265% -19% 4%
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Bioenergy Development Options - scale matters

Large Scale

1. Sugarcane to EtOH

2. Palm / Soy Biodiesel

Mill-owned 

estate

Very competitive 

globally

Little Value 

Added to Local 

Communities

Export potential

Small-holder 

led hybrid

Higher cost base

Less globally 

competitive

High Value 

Added to Local 

Communities

Export potential

Small Scale

1. Sweet Sorghum micro-distillery

2. Woodlot gasification elec. (Hosahali)

Multi-product 

cropping
e.g. sweet sorghum

Economics 

Uncertain

Complex-

Value Added to 

Local 

Communities

High risk

Local Markets

Social Issues 

Crop not well 

characterised

Single 

Bioenergy 

Product
e.g. multi-species 

woodlot

Value Added to 

Local 

Communities

High Risk

Complex food-fuel-

cash-crop 

interactions
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Biofuel Economics ïSims (2006)

Economics of biofuels c.f. oil

Economic 

workspace?


