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60MW P\?Plant : today world largest
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The Energy Report

™ Why 100% Renewable Energy?

1.

2.

Climate

- at least 80% less Greenhouse Gas globally by 2050
Conventional oil/gas scarcity

- we need “4 times Saudi Arabia and 4 times Russia for 2030”

. Threats of unconventional fuels

- CTL, GTL, deep water oil, shale gas, tar sands - more impacts than

just carbon

. Nuclear development

CTL: Coal To Liquid
GTL: Gas To Liquid

- What to do with 100,000 tonnes toxic waste for 10,000 years?

. Equity

- 1.4/2.7 billion people lack access to electricity/safe cooking energy




The Energy Report
The Ecofys Scenario

The Scenario - Assumptions

PBOONOoOAWDNE

Conservation/efficiency — with Best Available Techn ology
Material efficiency — with Best Available Technolog vy

Only materials, products “on shelf’ today

Electricity highest priority — used as much as possib le
Renewables growth rates below ‘realisable’ potential

Need to end energy poverty/traditional biomass

No nuclear, no CCS (NB: Not addressing process emiss  i0ns)
All bioenergy must be based on sustainable practice S

Free technology transfer, free electricity trade

. Accept ‘BAU’ for: Population growth, GDP, ‘activity levels’, fuel
prices, limits to clean tech growth

11. Change ‘BAU’ for: Modal shift, diets

CCS: Carbon Capture & Storage
BAU: “Business-As-Usual”
GDP: Gross Domestic Product
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The Energy Report
The Ecofys Scenario

M Nuclear
HmCoal
W Natural gas
HOil
Bio: Algae
M Bio: Crops
M Bio: Comp.Fellings*
M Bio: Traditional
M Bio: Resid.&Waste
M Hydropower
Geo: Heat
M Geo: Electricity
Solar thermal
% Conc. solar: Heat

Conc. solar: Power
Photovoltaic solar

B Wave & Tidal
B \Wind: Off-shore
Wind: On-shore

SOURCE: Ecofys Energy Scenario, 2010
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Challenges and Solutions

* Energy conservation
 Electrification

e L and and sea use

e EQuIty

e Lifestyle

e Finance

e [nnovation

Policies to enable solutions




The Energy Report
The Ecofys Scenario

Challenge 1 — energy conservation
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X The Energy Report
L4 The Ecofys Scenario
o Global Energy Demand
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Global energy demand evolution in The Energy Report compared to other energy
scenarios. Top three lines are in primary, lower six lines in final @Nergysoyrce. ecoys energy scenario, 2010
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 New buildings will progressively move
towards integrated
concepts

e Existing buildings will be
with insulation,

. improved windows and heat

. recovery systems to reduce the
. need for space heating and

. cooling
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The Energy Report

Challenge 2: electrification

Smart grids
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Electrification

The Energy Report

Final energy (EJ/a)
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Electrification
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The Ecofys Scenario

Challenge 3: land & sea use

Fossil and other renewable energy sources

500 -
M Other renewables M Bio: Electricity
Bio: Building heat M Bio: Industry heat & fuels
400 A
M Bio: Transport fuels B Fossil & Nuclear

300 A
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Bioenergy used where other renewables provide no
alternative, or no complete alternative SOURGE: Ecofys Enery Seenari, 2010

4.5 bn m3 wood, 250 million ha cropland




Land & Sea use

The Energy Report
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Challenge 5: Lifestyle

Diets

250 millions hectares of biomass cropland needed

But at the same time, population and meat consumption

Increase

*Today: 3,9 bn hectares for meat production — 1/3 global land mass
520 million ha cropland (1/3 all cropland) & 3,4 billion ha
pasture

5 — 10 plant based calories for 1 animal calorie!!!

If diet change (- 50% meat/capita in OECD, +25% in hon-OECD)

there is enough land to feed the world, for biodiversity, for

bioenergy...

e.g. veggie Thursday

Transport: modal shift
Do we all need a car? Do we need to transport shrimp and apples

—around thewortd?——— —7 /47— 9 777



Challenge 6: Finance

1 tn EUR/y to start with; 3,5 tn in 2025-2030
4 tn savings in 2050
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Figure 6 - 3 Total global annual cost results for Energy Scenario. 1’6 tn USD -

I Global FF subsidies~700 bn $/y
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& Upfront Investment s seena

High upfront investments needed, Saving money long term
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Comparison of cost results with global GDP  source: Ecofys Energy Scenario, 2010

NB: Cost savings do NOT include avoided damage costs from climate change, reduced
health costs and other monetary environmental impacts from using fossil fuels
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& Upfront Investment e sen

High upfront investments needed, Saving money long term

*Need to invest more in RE & EE but also to divest from nuclear and FF

*A lot of investments in renewables now by big utilities on own balance sheet —
cash not easily accessible

*How to overcome the last solar mile?
*Enable people to invest in RE & EE — example PROSOL in Tunisia

At the very small scale, the problem is similar. A solar cooker represents a high
upfront cost, and people can’t get reasonable credit.

Solutions? Micro-credit, international support to reduce costs, people to people
loans, clever financing systems...

e.g. www.kiva.org
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The Energy Report

Challenge 7: Innovation
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Innovation
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+32 2 740 09 27
WWW.panda.org/renewables
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