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Article from IIASA's Options (Winter 2007)
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Figure 1. Uncertainty distribution of total world population to 2100, in billions.



Urban and Rural Population Projections (Millions

[HASA GGl 2007 UN WUP, 2007

12000

10000

HASA A2r

—

8000

/ASA B2

6000

IIASA B1

—LASABL

4000

2000

—

2000

2025

2050 2075 2100

Data source: Riahi et al., 2007; UN, 2007



Vehicle Ownership/1000 Persons

900
800 T
700
/ ,
Au
o00 New Zeezﬁ\/ . Canada /
=e Japan 2,7
500 28
’ Al Belgmm
S dep erma /Ka Netherands
400 »%gw
J—H;:nark
al /
300 : s
~
-~
7
200
100
0 PR T — T T T T T
China .
0 5000 10000 15000 20000 25000 30000 35000
GDP per Capita (US$)

Figure TS.14: Vehicle ownership and income per capita as a time line per country [Figure 3.2].
Note: data are for 1900-2002, but the years plotted vary by country, depending on data availability.



billion tonnes of oil equivalent

Figure 1.1: World Primary Energy Demand in the Reference Scenario
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Challenges requiring actions on Energy

a. Energy services for growing populations and
economies

b. access to modern forms of energy (the 2 billion
w/0 access)

c. affordable energy services (@$100/bbl??)
d. secure supplies, from households to nations

e. local and reqgional health and environment
challenges

f. climate change mitigation
g. ancillary risks

=> Major Energy System Changes Needed!
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These challenges must be addressed

adequately

timely

simultaneously
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Assessement

Process leading to a Report and much more

25 Knowledge Modules, ~200 authors, geographically and
gender diversified

Stakeholder consultations
External peer review
Extensive dissemination

Informing Rio +20 and other international, regional, naitonal
and corporate on energy and/or linked to energy issues
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Supporting the GEA:

International Organizations Corporations
UNDESA Petrobras
UNDP TEPCO
UNEP First Solar
UNIDO
World Bank Industry groups
[IASA WEC

WBCSD
Country Governments/Agencies
Austria Foundations
Brazil UN Foundation
European Union Climate Works
Germany
Italy
Sweden

USA
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Four Clusters of Knowledge modules:

1. The Challenges, nature and magnitude of
change required

2. Resources and technology options

3. Pathways to sustainability, urbanisation,
rural energy, and land use

4. Policies, energy end use and supply
sectors, access, innovation, capacity
developoment



s W00 AR )

[TASA G EA

Electricity

e Electricity for All in the Medium Term

(may be achievable) -
— Use of both grid-extension L
and decentralized systems + 3 ]
conventional and renewable "
energy technologies 20
— Strong national (and local) + o
public (and private) o '} m'*"”w ﬁ ) v 'l | :*““ a0
delivery models Middio East — SubSohoran Aica — Norh Abica

— Smart use of subsidies and
other innovative financing mechanisms
(global effort would be required)
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Clean Cooking Fuels

e Biogas, LPG, alcohols, kerosene, electricity

e Benefits
— Health
— Time spent

— Reduced emissions of
e Products of incomplete combustion
e Black carbon
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World crude oil production model
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Global emission pathways In
compliance with a 2 °C guardrall
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this translates into a need for a major
energy systems transformation

Main elements:

e Energy end-use efficiency

e Renewable energies

e Carbon Capture and Storage (for CC only)

e Efficiency and Renewables are
INSTRUMENTS for addressing all the
challenges at the same time!
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Example of savings by reconstruction

Reconstruction according
Before reconstruction to the passive house

principle

Source: Jan Barta, Center for Passive Buildings, www.pasivnidomy.cz, EEBW2006
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How far can building
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Mobility and Communication

Through Time

Telegraph Electricity Lofct??tiv @ Coal fields

Interntet, ICE : )
Mobile Electricity I @ Crude oil
Phone Natural gas /
SMR. fossils
decarbonization Biomass
Convergence Energy, Mobility Hydrogen Sunlight
Informatior
2070s
Electrolysis A
Uranium

Source: David Sanborn Scott, 2004



Megawatts

Figure 6. Wind Power Capacity, Top 10 Countries, 2009
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Module Cost Reduction Roadmap ('

First Solar,

Q4 2009 cost per watt = 50.84
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Nuclear PWR Investment Costs

US overnight excl. interest, France partly incl. interests
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HVDC Light cable development
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Energy from deserts
QWQ“ \\ £ TN




E1 O ]¢]

[TASA G EA

Global energy transitions
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World Primary Energy

500
Renewable
400 A
Microchip ~ Nuclear
~~
u &
W
Commercial Nuclear
S 300 1 aviation energy
® =
5 (]
P
g 200 - Television
= Vacuum
tube
o Gasoline e =
Steam  Electric engine ‘F .‘
100 - engine ~ Motor ?E

1850 1900 1950 2000



E1 O ]¢]

[TASA G EA

Wind Power iIn EU-27 and FITs
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Million US$ (2005 prices and PPP)
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Global Energy Subsidies

(source Bloomberg New Energy Finance)

B Global Fossil Fuel Subsidies 2008

m US Clean Energy Subsidies 2009

M China Clean Energy Subsidies 2009
M Europe Clean Energy Subsidies 2009

® Rest of the World Clean Energy
Subidies 2009
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not just energy technology

e Urban planning

e Transportation systems
e Material use

e Land use

e Consumption patterns
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Economic development and poverty alleviation
while mitigating climate change

e Multiple benefits concept

e Value all benefits (Jobs, growth, security, health,
local environment, ...)

e Costs in terms of € per tC misleading

e Energy efficiency
e Renewable energies
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Major findings and conclusions

e Rapidly changing world

e Transformative changes needed on energy
e \Window of opportunity exists

e Resources and technologies exist

Rapidly growing role for renewable energies
Electricity growing importance

Policies and institutions critical

Energy subsidies and R&D misallocated
Capacity developoment worldwide
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Thank you!

www.globalenergyassessment.org



