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JATROPHA - FEEDSTOCK

FOR BIODIESEL
YIELD & SCALABILITY




A joint venture of Temasek gl

Life Sciences Lab, TATA
Chemicals, Toyota Tsusho
and other partners with

significant investments

Headquartered Iin
Singapore , the company
has operations In various
regions suitable for jatropha
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Indian Ocean




Key business activities :

Breeding and agronomic R&D
on Jatropha curcas

In vitro production and sales of
elite jatropha seedlings

Licensing, consultation and other
services
Has the exclusive commercial
rights for GM jatropha R&D
In TLL

Combined team of about 40
scientists working on
Jatropha

Member of Roundtable for
Sustainable Biofuel (RSB)
and Jatropha Alliance




Is Jatropha a magic crop?




Jatropha popular for its traditional uses

Started in 2003 — Planning Commission Report
In India

Hype in 2005 — 2008 : Food vs. Fuel Debate at
Its peak

Misconception : Jatropha can be highly

profitable as it can grow anywhere without any
crop care

A case of too high expectations with quick
results — most crops have gone through a cycle
— how can Jatropha, an undomesticated crep |,
be an exception?

Truth : Many failures — so_net-a magic crop....




However, the potential can
be huge!




GEXSI study in 2008 - reflecting lot of realism

Jatropha Conference in Rotterdam — serious
players

Some encouraging signs...

Indonesia considering planting 1 million ha every
year

Africa : Ghana — 5 million acres; Ethiopia — 25
million ha; Mozambique & Kenya also showing
Interest

Airlines’ push to Jatropha based jet fuel

Beginning of movement of commercial guantities of
CJO from companies like Waterland, Mission




If it Is done the right way...




Planting material : Asmall
portion of value but has a major
Impact
Package of practices

Sensitivity to local conditions

(climate / micro climate, soil
conditions, nutrient availability and
uptake)

Farming model
Intercropping vs. monocropping
Own vs. Out-growers

Value chain focus

Plantation (Seeds), CJO
(centralised vs. decentralised);
Biodiesel, Blended Fuels

Role of
plant
science




It can be economically
viable..




Jatropha viability : key aspects
Oil Yield per ha
Seed cake revenue

Crude Price vs. Jatropha Biodiesel




Mature
Seed Yield

Extractable
OlIl content

Current
25 — 30%

Current
Best:4 -5
tons / ha
Worst :
Less than 1
ton / ha
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Single Cross
b=113.2/1.81

Double Cross
b=63.1/1.01

Biotech
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Uses

Low end
* Energy source
2194  * Organic fertilizer
(without

processing)

High end

* Processed as bio-
fertilizer

» Briquettes for
power production

* Animal feed

70 90 110
Price — US$ / ton




Commodity
Margin

26

2010 avg Current 2015 - IEO Ref case2020 - IEQ Ref case

‘Crude Price - Diesel price  —sr—Biodiesel cost + margin

Source : International Energy Outlook 2010




Scalability : A few
considerations




# P

Sustainability considerations from the start of
the project — which standards to use (RSB/
ISCC / NTA 8080)7

Start small with right way (planting material &
package of practices), gain experience and

then go large scale

Realistic expectations

Oil yield per ha (seed yield, extractable oil content —
seed vs. kernel, extraction method, FFA%)

Prices of CJO, biodiesel, seed cake, glycerine

Site selection - land title/tie-up, soil-analysis,
analysis of micro climatic conditions, manpower
avallabllity, infrastructure/logistics




# P

New technologies — enzymatic trans-
esterification, mechanical harvesting,
hydro-cracking for jet fuels

Alternate feedstock developments :

Algae, camelina

Key : R&D in Jatropha planting materials —
hybrids & GM
JOIl : developed 2 intraspecies hybrids, 1

Interspecies hybrid in pipeline, developed tissue
culture technology and GM products In pipeline

Quinvinta
SG Biofuels
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Biofuels will play an important role in the
future energy scenario (along with other
renewable options)

Jatropha Is here to stay...

... but it will take another 3 — 4 years for
Jatropha to reach its true potential

Backing of science and having realistic
expectations will ensure Jatropha’s long
term future
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Common forum for key players to come
together Is important at this stage

Planting material researchers

Plantation companies

CJO / Biodiesel producers

Oil companies

End users

Reqgulatory authorities







