Wy
\

TIECOD Seminar Satyam B @\eoSilica
CODMadhapur, Hyderabad

June 26, 2009

CLEAN/GREEN TECHNOLOGIES
OPPORTUNITIES AND FUTURE



PRESENTATION OUTLINE

o Why Green/Clean?

u Areas of Opportunities
u Government Initiatives
o University Programs

u Few Good Ideas
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OVERVIEW

v Clean technologyncludes:

Renewable Energy (wind, solaipmas hydro,biofuely

Information Technology used to assist different implementations
Green Transportation

Green/Electric Motors 0

Green Chemistry

Efficient Appliances

Green Buildings

¢ Environmental finance (carbon credits)

u Effects of not taking these initiatives:
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INDIA Energy Scenario
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¢ Economic growth requires reliable electric supply

¢ Nationwide Electricity Shortfall (forecast for 2008
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¢ Low Plant Load Factors (74% for thermal, some <50%)
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SIX (DRIVINGCLEANTECH

u Costs
¢ UKS Y2aild LR ¢oSNFdz FtecNgdvth R Sihplelegdbmmits2 AR b gefsfal trérid,
cleanenergy costs are falling as the costs of fossil fuel energy are going up
o Capital
¢ An unprecedented influx of capital is changing the Cleantech landscape, with billions of dollars,
euros yen, andyuanpouring in from a myriad of public and private sector sources
u  Competition
¢ Governments are competing aggressively in the {siglkes race to dominate in the cleéech
sector and build the jobs of the future
o China and India

¢ Inexorable demands being placed on the earth by the explosive demand for resources in China,
India, and other developing nations

¢ Eexpandingnergy needs are driving major growth in cleamergy, transportation, building, and
water-delivery technologies

u Consumers

¢ Savvy consumers are demanding cleaner products and services that use resources efficiently, r
costs, and embrace quality over quantity

u Climate

¢ The debate around climate change has gone from question mark terpemwed certainty, and
smart businesses are taking heed

WE BORROW THE EARTH FROM OUR CHILDREN
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GLOBAL WARMING

Geographical pattern of surface warming
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Intergovernmental Panel on Climate Change (IPCC) Report, Nov 2007



EFFECT OF GLOBAL WARMING

Global average annual temperature change relative to 1980-1899 (“C)
o 1 2 3 4 5°C

Increased water availability in moist tropics and high latitudes o o o . . - - - - - -
WATER Decreasing water availability and increasing drought in mid-latitudes and semi-arid low latitudes e s e

Hundreds of millions of people exposed to increased water stress e e e - - - . - - o -l

——— U 1o 30% of species at significant’ extinctions |
increasing risk of extinction around the globe

Increased coral bleaching = paost corals bleached m——(idespread coral mortality e e e o - - - - i

Terrestrial biosphere tends toward a net carbon source as:
ECOSYSTEMS 1 5% ~A0% of ecosystems affected I

Increasing species range shifts and wildfira risk

Ecosystem changes due to weakening of the meridional gy g
overturning circulation

Complex, localised negative impacts on small helders, subsistence farmers and fishers mm o - - - - -l

Tendencies for cereal productivity

Productivity of all |
FOOD to decrease in low latitudes rocuctivity of al CErea’s mm m g

decreases in low latitudes

Tendencies for some cereal productivity p—————— Ccreal productivity to
to increase at mid- to high latitudes decrease in some regions

Increased damage from floods and storms e e - - - - - - - - .- .- - = - == -

About 30% of

lobal coastal mm mm = ———— -
COASTS \guetla nds lostt

Millions maore people could eXPENENCE o mm - - — — -— -
coastal flooding each year

Increasing burden from malnutrition, diarrhoeal, cardio-respiratory and infectious diseases mm e

Increased morbidity and mortality from heat waves, floods and droughts == me e e e - - - - -
HEALTH

Changed distribution of some disease vectors == == = o == - - - o= - = = e e e -

Substantial burden on health services == -]

0 1 2 3 4 5°C
t Significant is defined here as more than 40%.  # Based on average rate of sea level rise of 4.2mm/year from 2000 to 2080,
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ENERGY SECURITY

u High cost of oll imports contribute to balance of payments leading to
trade deficit

u Oil/energy subsidies are a major source of trade deficit
u Meet fast raising demand for oil/energy

u Oligopoly or monopoly of suppliers can lead to economic and politice
Instability

u Remember 1973 Oil Embargo
¢ Oill price went up four times to $12/barrel

¢ WI LI y Qacrénewaldeleiesyy mass rapid transit, energy
conservation; and produced fuefficient cars
¢ During the embargo in 1973, d3ationed gasoline, imposed speed limits

fuel efficiency (27.5mpg compared to 8mpg) on auto manufacturers,
SOSyidzrtte RSOfI NBR W9y SNHES L)fRQ

¢ Brazil startedProalcoolPro-alcohol) project to produce ethanol from suga
cane (>50% of gasoline sales in 2008)
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http://en.wikipedia.org/wiki/Pro%C3%A1lcool

RAISING ENERGY RATES FOR CONSUM

u Household energy bills going up steadily (UK example)

é

é

£ 580 5 years ago to £1,250 today
To £5,000 in 10 years (42% yearly increase)

o Why are energy bills going up?

é

é

é

Rate caps are coming off

Energy usage is increasing dramatically, outpacing the supply
World Energy need up by 50% by 2030

Of whichc 20% India (25% China)

Utilities are investing heavily into Smartgrid activities
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Utilities pay 23 times typical PPA price during peak demand

Increasing costs for energy generation
u More Offshore Exploration
u Higher Processing Costs for Efficiency and Sustainability Compliance
u Higher Generation Costs of Renewables

Higher Costs of Transmission and Distribution
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GREENHOUSE GASES (GHG)

o  Greenhouse Gases
¢ Carbon dioxide, methane, nitrous oxide, ozone,
and chlorofluorocarbons
v Major source of GHG (man made)
Burning fossil fuels for power generation
India uses Coal for 60% of generation
Deforestation

CFC /HFC emanating from AC, Refrigerator ,
pesticides

é Pollution ¢ Industrial, Automobiles in Urban

o Countin the Atmosphere

¢ 3.64 trillion tons¢ present count in the
atmosphere

¢ 2 billion tons adding every month

u Live Count onwww.know-the-number.com

¢ Also on a 7¢foot giant billboard at Madison ‘
Square Garden, New York City

¢ For maximum public exposure and awareness

¢ Sponsored by Deutsch Bank, and carbon
credits)
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ENERGY DISTRIBUTION IN US (%)
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