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TOTAL long term strategy as an Energy company
Developing low CO , energies to meet the Climate & Energy challenges

Non-fossil part of the energy mix by 2030
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Using Total’'s technological skills, project develop ment expertise
and financing capabilities, industrial assets, expe rience with
partnerships and access to markets
to provide a portfolio of complementary energy solu tions, with a
clear focus on solar and biomass @
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TOTAL is an established player as Transport Energy Sup  plier:
biofuels are a readily available, viable and sustain  able alternative
today and for several decades to complement fossil fu els in
Transport as a transition towards the 2050 low-carbon economy

» Sharing existing oil products  logistics

» Minimal technology barrier : easily blended
with oil products in existing (for a long time),
long-lasting (slow fleet replacement), ICE and
aviation turbines, around which fossil fuels
have been developed in the 20th century

» High energy density liquid  fuels, maintaining
the autonomy Transport has been enjoying
from oil products




Biofuels have been, and are likely to remain, aregio nal &
political choice, enjoying a tremendous growth rate in the last
decade to achieve a 3 % market share in Transport worl  d-wide,
nearly 5 % in Europe

Certainly led by Brazil, the USA and EU, most
particularly France & Germany, soon China ?

Three main motivations :
» Support to the Ag sector (jobs)
» Improved Energy Security of Supply
» Help to fight Climate Change
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But can 1st Gene ratio n Biofuels face their challenges and progress
way beyond the 3 % market share in Transport ?

» Blend walls : existing engines and turbines compati bility problems with ethanol and esters
with incorporation rates beyond 5 to 10 % ( 0 % in Aviation)

» Most raw material costs link to Food demand (cf cereals, vegetable oils) : on the rise due
to population growth in numbers and wealth, and cor relation to energy prices

» Sustainability : threat from basic link to raw materials in compet ition with Food/Feed, land
use (iLUC) & water impacts, potential limits in GHG emission reduction performances
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Advanced Biofuels can be the support to future growt h

P Advanced Biofuels will complement 1G

D Feedstock may prove crucial to mitigate the limits and
controversies faced by 1st Generation biofuels, bot h from
the sustainability and cost aspects :

» sugar plants are the most abundant renewable resour  ce, driving costs down

» cane or beet today, transitioning mid-term to non-f ood :
Ag or forestry cellulose, energy crops, waste & res idues

» diversification in raw material, process and locati on allows
the deployment of a mosaic of local, sustainable so  lutions

» and algae further down the road

P Onlyif significant challenges are addressed :
» Technology : many pathways still in early R,D&D ste  ps > scale-up ?
» Competition : indirect with Food/Feed, direct with energy or chemicals

» Raw material supply optimum selection & securizatio n, through a local
dialogue with producers and agronomy progress

> Infrastructure : low feedstock density challenges

» & Policy : are Climate Change and the
growing deficit in middle distillates in
Europe, and in the world, still high on
the political agenda of Legislators ?

Without a stable, long-term regulatory
environment, beyond 2020, financing in
innovating, but still very risky, technologies
will prove difficult to achieve




Technology neutrality : scanning for the future path ways, with a
non-exclusive focus on sugars, from sugar cane or sugar beet
today to cellulosic sugar tomorrow, algae after tomo rrow

Resources

Biochemistry

Markets

chemicals

Partnerships & projects

BioTfuel pilot :
lignocellulose - biofuels
BioDME European project :

paper mill industry—> diesel alternate
(DME)

Coskata : syngas - ethanol & other
molecules

UPM : wood - biofuels

Amyris : bioengineering platform
sugar - bio mid-distillates

Futerro : sugarbeet sugars -
bioplastics

Futurol : lignocellulose - bio-
ethanol

Gevo : sugars - isobutanol

Algae : R&D partnerships
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TOTAL Priorities for a Sustainable Biomolecule Producti

on

No competition with food

Net greenhouse gas reduction

Minimal environmental footprint

No subsidies on a long term basis

Total’'s Code of Conduct and Ethics charter applied
whole biomass chain

along the
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