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Criteria for Mainstreaming & Viability

Vision, Political Will, Perseverance and Capability
to implement decisions (being convinced about RE/
Biofuels agisk management optionfor energy
security — our imported component of crude oil is
likely to jump to +90% in next 12 years)

Importance of public support - role of media

RE friendly and practical policy that works —
removing barriers & setting a detailed road map

Technical Feasibility— increasing efficiency technical
and along the value chain over a period of time

Economic Viability — wild fluctuations in fossil fuels
and lowering the cost of production of Biofuels




Political Will, Perseverance &
Policy

» Brazilian history of ethanol since 1975 — “Proalcool”
Policy that persisted with Ethanol even when th& co
of their Ethanol wa$ 0.70/Land crude price was less
than $10/bbl — highly subsidized

» This lead to Ethanol price reducing to less than
$0.20/Lover 25 years and complete removal subsidie

« United States — persistence over 25 years, which is
will continue with greater vigour by Obama

» Passing of th&nergy Independence & Security Act
of Dec 2007 — setting a target of 31 bill Gal by 202
(16 bill gal advanced biofuels) - RFS

Political Will, Perseverance &
Policy

EPA — bringing down théblending wall” of 10%

for increasing off-take from 9 bill gal (35 bill Ly

2009 to 11.1 bill gal (+40 bill L) in 2009

Large exports also taking place from USA to Europe
after using US Subsidy

India — Policy released? Then held up.- Demonsmatio
Project —shyness to spend money on this RE

Stakeholder consultation not undertaken

Even more important, practical implementation of
policy at central an&tate Level -Ethanol Example
SC Judgment
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Indian Policy Issues

» High level coordination mechanismwhich can
take decision — must include finance ministry.
Meet regularly talecide blend percentage in
various states or districts (mandated), price,
subsidy, exports etc

e Bring down theés% blend wall in Ethanol

* Reduce Biodiesel blending % and OMC to
purchase any quantity Biodiesebf BIS Standard
available in the market at prices worked out by a
regulator




Source-NREL

Production of Biodiesel from Various
Feedstocks

(Courtesy - Axens)

Annual Crop Yield (t/ha)

25 3 3.5 25 3.75 60-240
Qil Content %
20 20 42 43 40 50
Annual Oil Yield (t/ha)
5 0.4 1.5 111 1.5 30-120
2007 Estimated World's Production (Mt)
39 37.5 18.9 10.7 <1 0




Algae Production Plant — High
Density Vertical Bioreactor

High Density Vertical Bioreactor
(HDVB)

Produces approximately 20
times the normal production
volume for field crops

Requires 5% of the normal water
requirements for field crops

Can be built on non arable lands
and close to major city markets

Can work in a variety of
environments: urban, suburban,
countryside, desert etc.

Use of Algae to Produce Ethanol
and Biodiesel
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Sustainability Criteria -
Sugarcane/Ethanol Example

Sugarcaneis one of thanost energy efficient crops

It produces between 60 tonnes to 150 tonnes of
sugarcane per ha (India 70 T/halyr)

It is a tropical and subtropical crgpitable for India

Haslow consumption of water per unit weight of
biomass but high overall consumption

1 ha sugarcane can produ€¢e000 I/ha Ethanol +
10,000 kWh power + equal amount of Thermal
Heat or another ~5000I/ha of Ethanol from cellulose

Bio-refinery Pathways




Second Generation Biofuels

(Courtesy - Axens)

Biomass to Biofuels Processing Route

Courtesy - UOP




NREL

Reality or Science Fiction

Genitically Modified Microbes feed
on agricultural waste, such as
woodchips or wheat straw, they
excrete crude oill

To make diesel LS9’s microbes
ferment (metabolize) sugars into
fatty acids. But instead of
converting the fatty acids into
lipids, the cell’'s modified metabolic
process produces enzymes that
combine the fatty acids with
alcohol (also produced by the cell)
to generate diesel, which the cell
excretes

Plans to engineer bacteria able to
create hydrocarbons not just from
sugars, but from CQ, pulled
straight from the atmosphere.




LS9 Technology

* LS9 has developed technology for
efficiently converting fatty acid
intermediates into petroleum
replacement productsvia
fermentation of renewable sugars

* It has discovered & engineered a new
class of enzymes and their associated
genes to efficiently convert fatty acids
into hydrocarbons

* The process consumes 65 percent less
energy than ethanol production since
the energy-intensive distillation
process is eliminated

e Goal is to create fuel that is cost
competitive with oil at $40 to $50 per
barrel




Ethanol - Time/VVolume Vs Price

*Today Cost of Production
of Ethanol in Brazil is about
Rs 10 per Litre

Sustainability - Cost-effectiveness of
Sugarcane Ethanol




Financial Viablility Issues

Fluctuating price of crude &

Fluctuating price of Raw material (Vegetable
Oil/molasses/Sugarcane — only goes up)

If Feed-in-Tariff essential andaccepted for RE
Then why not aimilar principle for Biofuels

Note — Biofuels are based on energy crops and ptimiu
depends on agro-climatic condition, yield and area
planted etc.

As theeconomies of scaleome into playyields of
feedstock & process efficiencies increaseaue to
advances in technology, aafficiency improves along
the entire value chainthe cost of production will come
down in the long-term

Financial Viability Issues -
Ethanol

« Thelndian average size of Ethanol plant is about
1/8 th of Brazil

» Thecost of Sugarcane is double that of Brazil

* Molasses based Ethanol is viable even if crude
prices are at $55 to 60 per bbhnd at lower crude
prices if it is considered an oxygenate

» Sugarcane prices are fixed by central and state
government

« May be at about $ 75/bbl, sugarcane will become
viable as a feedstock for Ethanol — on v/v basis.




Financial Viability Issues -
Biodiesel

* Viable quantities of non-edible of oil seeds at
reasonable prices are not yet availabla the
country

* To develop a biodiesel industry we need to allow
imports of CPO, PFAD etc.at no import dutyill
indigenous oil is available- the duties may be
raised over a period time

« With onset of recessionary trends in the world,
sudden steep drop of CPO/PFAD prib@es made
Biodiesel prices viable at reasonable prices

» This situation may not be sustainable on long
term basis

Financial Viablility Issues

Forlong-term success we need an institutional framewhr
independent body(MNRE&/or PNGRB)that promptly
addresses issues of the biofuel industry on a regulbasis
through stake holder consultations — setting price faBiofuels,if
necessary, on state to state basis, till the inglsstbilizes

The cost of diesel and petrol needs to be companddhe gap, if
necessary, would be filled through incentives

Other incentives for RE & petroleum sector needs the
incorporated for this sector.

The importance dbiofuels as risk management optiorcan not be
over emphasized

It needs to be highlighted that it took Brazil 30 gars to make
Ethanol competitive, given the right policies we aado it in 15!







