Can we shift to the Solar Future?

Beverley Thorpe, Clean Production Action
presentation to Conamara Sea Week, Ireland 2006
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Burgeoning economies of China
and India building new coal plants
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APl anet 6s overall tempe
12,000 years

A Gloal temperature has gone up by 0.7
degrees C In a hundred years

A Precipitation has increased globally
A Sea levels have risen

A 2003 was the hottest summer in Europe
for 500 years



Al Gl obal temp
warmer than it was during the last ice age. The
projections for this century are for a warming of
a third to a half of that again. But instead of the
Increase taking place over thousands of years it
IS set to take place over a hundred years. This
will impact climate extremes such as the
Intensity of cyclones, storms, floods and
droughts. o

» Dave Griggs, Director, Hadley Centre for Climate
Prediction and Research, UK




Speci es wi | | ne

A The last half of the 20t century, 1,700
plant, animal and insect species are
moving pole-ward at an average rate of
about 4 miles per decade to seek the
lower temperatures they are accustomed

to.



Arctic sea Iice reduced by 40%
since the 1960s

A Canadian Arctic could
be ice-free In the
summer months by
2050 (give or take 30
years)

' A Polar bears are 15%
thinner than 30 years
ago; population drop
of 27% in the last ten
years

A Permafrost melting




Arapaho Glacier 1898

Argpaho Glacier 2003



Glacler melt contribution to sea fevel rise (1975-2000), percent
Alaska (30%)

Patagonia (9%)

Other (61%)
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How high could sea levels rise?

| f al | o f Greenl
melt sea levels would rise by
about 7 metres. If West L
Antarcticads we¥Sw
would add another 6 metres.

Even a 1 metre rise would cause
serious problems for coastal
cities such as London and
New York, not to mention the
milions of people living by the
coast In countries such as
Bangladesh.

- The Economist







Great ocean conveyor belt

Source: Bronciey, 1991, In Climate chirgo 1995, Imaacks, adaplations and iligaian of cimato change: scionifiotachnlcal aralysos, oartribution of warking group 2 tn the
inbargovemmentsl panet on ciméte changs, UNER and YA, Camtidge preass universty, 1066,




Stopping the Current Harm




CO,Improved Coal Bed Methane K ecovery
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OIl iIndustry and profits

A US Commuters spent
$60 billion on
gasoline in 2004.

A Combined profits of
Exxon-Mobll,
Chevron-Texaco,
Conoco-Phillips
increased from $33
Billion in 2003 to $64
Billion two years later




NnWho kil |l ed t he

ACali forniads Zer o
Emission Vehicle
Mandate:10% of all
cars emission free by
2003

A EVlcars: 120 miles
per charge

A 2003 the Bush
administration joined
automakers in lawsuit
against ZEV mandate
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TOWARDS A SUSTAINABLE
ENERGY FUTURE FOR IRELAND

October 2006: Green paper released

By 2020: energy efficiency boosted by 20%

Ban on nuclear will remain

2020 goal: 30% renewables generation capacity (2004: only 4%)
GOVERNMENT SEEKING COMMENTS WITHIN NEXT TWO MONTHS



BIOMASS

energy for Europe




Sources of bio-energy

A methane gas (landfills, sewage plants)

A Wet wastes (abbatoirs, food processing)
A Dry agricultural by-products (corn stover)
A Municipal mixed wastes (digestors)

A Forestry byproducts (sawmills, forestry)

» Wood pellet stoves, combined heat and power plants

A Energy generation via gassification,
biorefineries, burning



Bio-energy feeding into municipal grid

A Organic waste >
anaerobic digestion >
compost + biogas

A = 2,500 kw electricity
+ 60,000 tonnes
Compost i Methane

used to generate =
A Power utility buys e e
electricity as part of
green power
programme




Biomass feedstock
(wood, grass, crops,
residues, wastes)

The Biorefinery

Processes Primary products

Sugars/lignin

Hydrolysis
(acid§, enzymes)

Gaslfication
(heat, oxygen)

~yntnasis gas

Digestion Blogas

(bactena)

Pyrolysis Blo-oll
(catalysis, heat,
pressure)
Extraction Carbon rich materials
(mechanical, chemical,
physical)
Separation Plant products
(mechanical, chemical)

Combustion,
cofiring

Final products

Heat

Electricity

Fuels
(biodiasel, ethanol,
BTL, methane, DME)

Blo-based
materials/
chemicals
plastics, solvents,
pharmacauticals,
adheslves, acids,
paints, pigments, ink,
detergents, etc,




Bio-energy for transport

A Ethanol and bio-diesel

A EU target of 5.75% by 2010 from
renewables for transport

A Sources need scrutiny: eg imports of soy
and corn from Brazil not sustainable

A Diversity needs protection i land use
Issues T could EU supply demand?



Biofuels Priority: --should we not be reducing
consumption first?

A A 20% increase in
fuel-efficiency
standards is feasible
using current
technology and would
save far more energy .
t han Europeos ™
biomass could s

produce.

A World Conservation
Union Sept 22, 2006




Mitsubishi (left) and Subaru (right) announced in 2005
that they would be manufacturing lithium ion-powered
cars before 2010.



http://www.evworld.com/evguide.cfm?section=evguide&evtype=production
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Sol ar advant a

AThe sun is 6freebd

A Systems are modular and
can be installed
anywhere

A Market grown by >40%
each year for almost one
decade now

A Solar panels pay back
their embedded energy
between 19-56 months
and deliver 5-18 times
this amount of energy
over their lifetimes



