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Alternative to volatility of crude oil Price

Remediation to aviation’s contribution to climate change

IATA1 agreed a voluntary 50% cut in emission by 2050 from 2005 level

European Emission Trading Scheme (ETS) will force the aviation industry 
to account for its carbon emission from 2012. 

Airlines traveling to/from Europe will be forced to offset their 
emissions

As mandated by US DoD, the US Air Force must reduce its strategic oil 
dependency with a target of 50% bio-Jet fuel by 2016. 

1 International Air Trade Association



Feedstock Technology η (LHV)
LCA

Product
gCO2e/MJ Factor

Crude Oil
Straight Run

93.5 % 87.5 1.00

Petroleum 
Jet Fuel

Hydroprocess

Oil sands
Surface mining 56.5 % 99.8 1.14

In-situ recovery 43.5 % 108.2 1.24

Oil shale In-situ recovery 96 % 121.6 1.39

Natural Gas Fischer-Tropsch (FT) 63 % 101.0 1.15 FT Jet fuel
(GTL)

Coal Gasification + FT 50 % 194.9 2.23 FT Jet fuel
(CTL)

Biomass Gasification + FT 45 % 17.7 0.20 FT Jet fuel
(BTL)

Algae Oil Hydroxygenation 70 % 50.7 0.58 HRJ Fuel
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Biomass is a carbon neutral feedstock but its sustainable 
production is limited (food market; geographic location; 
land & water availability; land use …)
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• No excess palm & soy supply. Larger production would lead to 
negative impact on land use and GHG
• Marginal / wasteland vs. Agricultural land
• Water irrigation; land use

2nd generation bio-fuel need to be 
developed in a sustainable manner
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1. Feedstock does not compete with food market
2. Feedstock does not compete agricultural land / water use
3. Eliminates methane (CH4) production from landfill –

21 times more harmful than CO2.
4. Advanced plasma gasification of waste (not incineration)
5. Proven Fischer-Tropsch (FT) technology  to convert syngas into 

liquids fuels
6. Jet A1 compatible with already existing infrastructures and engines

(Certified ASTM D7566-09 )

Solena Group & British Airways 
co-developer of a commercial 
project in London - UK
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LCA-GHG methodology to produce 
renewable jetfuel from waste is 
being established



Landfill emissions Displaced
Landfill emissions declined from 1990 to 
2001 due to recycling and CH4 recovery

Landfills second largest methane 
emitter in the US (22%) behind enteric 
fermentation (25%) – data 2008

http://www.epa.gov/methane/sources.html

May 2005, EPA’s Landfill gas emissions 
model (LandGEM) to calculate total 
landfill gas, CH4, CO2, NMOC, etc.

1 ton CH4 = 21 t CO2eq
.

Total CO2eq
displaced

2,049,000 Tonnes p.a.
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Electricity emissions Displaced

Year 2007 – US average data 
2433 Millions metric tons CO2 due to Electricity Power sector 

(DOE/EIA-0573(2007) 
4157 Millions MWh of electricity generated (DOE/EIA-0348(2008) 

0.59 metric ton of CO2 emitted per MW produced

Case study: 50 MW produced – 20 MW Net sold to local grid

Total CO2eq
displaced

94,400 Tonnes p.a.
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Crude Oil emissions Displaced

0.43 metric ton of CO2eq
emitted per barrel of crude oil (bbl)

LHV / bbl = 5.8 MMBTU

Case study:
700 barrels of bio-Naphtha per day ~ 196,000 bbl p.a.
1100 barrels of bio-Jetfuel per day  ~ 339,000 bbl p.a.

Total CO2eq
displaced

230,000 Tonnes p.a.
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Total case study CO2eq
emissions Displaced

From landfill : 2,049,000 p.a.
From power: 94,400 p.a.
From crude oil: 230,000 p.a.

Total CO2eq
displaced 2,374,400 Tonnes /p.a.

~ 95% emission reduction expected from petroleum based jetfuel
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Growing demand for bio/jet fuel from airlines 

British Airways committed to buy bio jet fuel 
from waste from 2014 

Major EU & US airlines expressed a strong 
interest in buying this fuel
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• LCA GHG (Bio jet fuel) needed to quantify GHG emission reduction 
from aviation industry

• Need to establish a Waste to Bio Jet Fuel LCA methodology
Efforts to quantify landfill GHG emissions and land use

• Boundaries & assumptions have a major impact on LCA results

• International cooperation to dovetail LCA standards and database
US: MIT – PARTNER
EU: EPFL – RSB



- Thank you for your attention –

Sylvain Motycka
smotycka @ solenagroup.com
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