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Primary Concern
Implicit in Current Debates

bstitutes for fluid fossil
etroleum and gas —

ortation
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Policies

» Augmenting Supply
Xpansion of Production
ology Choice

cietal Outcomes



Competing Resources

» Fuel vs Food

e Rich vs Food for the Poor
vs Fuel for the Poor
uel in the Future



Sustainability
= Equitable Access

and Tomorrow



Key elements of sustainable
development and interconnections

Economic

Growth
Efficiency
Stability

Sustainability
Climate change

Social Environmental
Empowerment Biodiversity/resilience
Inclusion and consultation MNatural resources

SGovernance Pollution




Calories Required to Produce
100 Calories of Biofuel

» Ethanol
= Corn 129
= Switchgrass

Berkeley report
In Science



The Likely Results of a Copy-Cat
Approach
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900 million poor people live in Asia



Global income distribution

Each horizontal band
represents an equal
fifth of the world’s
people







Primate Habitat

Remaining 60,000 Orang Utans will
disappear within 15 years at current
ates of forest clearing for Oil Palm
and Other Monocultures




orest depletion

Lo WHlennium Ecosynanm Asorssmand



watler withdrawal a3 percentage of total available
© | more than £0%% 209 %o 10%
407 1o 207 B tess than 10%

Figure 1: Water stress 1995-2025 (source: GEOQO-2000 The State of the Envirornment (LINEP)
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Biofuels Policy Making --

Context

n Isolation of Other Issues

ulation Growth
Isation

lon Patterns




Commercial Energy Use In
India

ectricity 23%
“ | 21%

Transport

17%
Domestic

» Other



Biofuels

> Solid
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Energy in Agriculture




DESI Power



> 2.5 billion

people
ot have

com
energ




Cooking
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DESI Power



nergy Efficiency Issues

Irst Law



Energy — Which?

»SuUbsystem - Optimize!
hole System — Sub-Optimize?

r' Biofuels

of Several Options
lon, Other Fuels,
hnologies



Policies based on Reality

Experiences
evelopment Alternatives

plementable



Experiences
— Development Alternatives

lid Biofuels

Ing, Charcoal
Ity Generation
eration

nergy Saving
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Plant Oil
Stove







Plant Oils as Bio-fuels in India




Experiences — ZERI
ero Emission Research & Initiatives)

= Biodiese

e from OIil Pal
e from Jatropha



SAVANNAH TO FOREST
GENERATES CARBON SINK
FACTOR 16 IN 5 YEARS

CREATED WITH FUNGUS
ES PRECIPITATION
RINKING WATER

R GENERATE
ABLE
ORE










BIODIVERSITY
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" SAVANNAH — BIOF UELS

SUSTAINABLE
COMMUNITIES
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Gaviotas
Transesterifiction
Plant
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Experiences — ODE

(Ocean Desert Enterprises Ltd )

losaline biomass
energy, timber, paper, CO, seq.,

In Netherlands, Germany,
dia, Bangla Desh, Pakistan,



Greening the desert




Scaling Up

t standardisation and technology

nent of industry;
boiler and engine manufe

e Financial incentives link
delivery and performance

 Innovative financing for ESCOS

e Feed-In Tarrifs



Research Agenda

nventories of Oil Bearing Species
esS

Use Technologies
bustion

echnologies



Action Agenda

Develop Multiple “Crop” Methods
ate Biomass Energy Banks

e Complexities for Approval of
Projects

Development



Biomass Energy Banks

ggregation of biomass resources
rimary materials

products and services



Policy Agenda

Remove Subsidies that Promote
ssil Fuel Use

uce Taxes to Encourage Full

arch
Ical Support Systems
Reduce Need for






Variations of the Earth’s surface temperature: year 1000 to year 2100

‘Departures in temperature in °C (from the 1990 value)

Cbservations, Northemn Hemisphere, proxy data

Grocal - Moo ‘Several models
instrumentai  Projections
debetlh-phed
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Power partnership Programme
ith a Pure Gas Engine
e each)




Human Fertility and Energy




ANd Population
OwWth

Billion People in 3rd World

2000 2010 2020 2030 2040 2050

Year

—e— Current HDI —=— Medium HDI Good HDI High HDI




Global Population in the Year 2050

in the 34 World:

DI (2.0%) Continues: 13.5 Billion
edium HDI (1.5%) 10.5 Billion
HDI (1.0%) 8.2 Billion
HDI (0.7%) 7.0 Billion

Several Billion
tra People



Emerging Issues Needing
Action

 Effective Incubation
— Plant oil energy solutions

Up of Services

Ifler power systems



Effective Incubation

o Systems Approach
— eco-system management
— technology, production, marketing

elivery at all levels
lon, devices
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Sustainable Energy Services
Needed in Rural India

e Renewable Resources
ocal Access
lent, Reliable Systems



Cooking  Space =
Heating Liveli-
Biomass 4
Solid Fuels 4 4
(processed)
Liquid Fuels
Gasification

based Electricity




Biomass
Harvesting

Biomass
Chopping

ectrical Briquetting
Workstation

Firing of

: Electrical Grinder
Biomass

e Cow dung

* Fine clay Mixing

 Water

Electrical
Briquetting Machine

Production

Process for Briquettes ¢

-
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Briquetted Fuel
IS positioned as a
AN, Convenient Solution
eating and Cooking

Users : households, commercie



OIl Extraction

Harvest

Cultivation

Plant C

—arural e

e

Press Cake Fodder, Fertilizer

| Engine Fuel, Soap

G

& Cooking Fuel

Production I :
Maintenance [ Plant Oil Stove




Plant Oil Cooking Stove:

Burner of the Plant
Oil Cooking Stove
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