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Glpbél Energy Assessment
Jowards a More Sustainable Future

IIASA

International Institute for Applied Systems Analysis
and its international partners present the

www.GlobalEnergyAssessment.org
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Towards a more Sustainable Future

< Energy is a crucial development goal for
responding to challenges in the 21st century

< Universal access is a pre-condition for
overcoming poverty and feasible if all stake-
holders work together.

< Energy transformation will bring multiple co-
benefits for health, security, climate change

< Financing requirements are huge but

achievable with right and sustained policies
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S Sponsoring Organizations

ITASA

International Organizations Governments/Agencies
GEF Austria - multi-year

IIASA European Union

UNDESA Germany

UNDP Italy

UNEP Norway

UNIDO Sweden - multi-year

ESMAP (World Bank) USA (EPA, DoE)

Industry groups Foundations

First Solar UN Foundation

Petrobras Climate Works Foundation
WBCSD Global Environment & Technology
WEC Foundation
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Towards a more Sustainable Future

e |nitiated in 2006 and involves >300 CLAs, LAs
and ERs and >200 Anonymous Reviewers

e Peer-review coordinated by Review Editors is
complete - ongoing responses and revisions.

e Final report (Cambridge Univ. Press) with launch

on 21-23 June 2011 at Vienna Energy Forum
followed by vigorous dissemination

#4




d

Global

,?,-%1 »

. ‘Energy
“Assessment

0 :
Towards a more .

Sustainable Future
aie 7

#5




eSS

' The Natomo Fagailyess: -

L 6:30am March 27, 1993 Kouqllfgul%[_qui,_Ma._l__i_

© 2005 PETER MENZEL PHOTOGRAPHY

The Ukita Family

4:30pm December 16, 1992 Tokyo, Japan

© 2005 PETER MENZEL PHOTOGRAPHY




@ Access to energy and ecosystem services
(a prerequisite for MDGs & wellbeing)

& Resources and potentials not a constraint;
but transformation and decarbonization

< Energy transformations require R&D and
rapid technology diffusion & deployment

< Sustained energy investments are needed
and would result in multiple co-benefits
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@ Dependence on Solid Fuels @

200 mill additional people without access
in absence of policies by 2030

1 Subsidies can improve access,
but are not sufficient
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Population in Billions Dependent on Solid Fuels

~People gaining access to modern

o

Base 2005 No new 20% Fuel 50% Fuel Only Microfinance Microfinance
policies Subsidy Subsidy  Microfinance @15% +20% @15% + 50%
@15% Fuel Fuel
Subsidy Subsidy
T 2030
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GEA

Final energy access (non-commercial share) in relation to population density

LEGEND

poor
peoplersakm [ [ ()
[ e |

per capita total FE <15 1525 1525
non-comm. share  >50% >50% <50%

Billions of people:
Abject poverty: 1.3

Rich: 1.2

2.8

Source: Gruebler et al, 2009
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Europe Population vs. Energy Demand Density

GEA
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WEU: 21% of demand below
renewable density threshold
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EEU: 34% of demand below
renewable density threshold
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< Access to energy and ecosystem services
(a prerequisite for MDGs & wellbeing)

& Resources and potentials not a constraint;
but transformation and decarbonization

< Energy transformations require R&D and
rapid technology diffusion & deployment

< Sustained energy investments are needed
and would result in multiple co-benefits

#13

S Global Primary Enerc ©

1200 :

Other renewables

Nuclear

1000 | M= Gas
[ Oil
I Coal
I Biomass

1850 1900 1950 2000 2050




S Global Prim erc O

and from Danube to Caucasus

25 T
1 200 T g:l:}z ar?newab\e‘-
Other renewables 20 | {mm— Gas
Nuclear — g'}'al
1000 | m— Gas 45 - {mm—Biomass
I Ol 2 ‘
I Coal 10
I Biomass
800
0
w 600 2000 2010 2020 2030 2040 2050

Renewables
Nu

400

1850 1900 1950 2000 2050
#15

L Global Primary Enerc Ol

Advanced transportation  Conventional transportation
L L

1200 r T 1
1000 Il Geothermal
Solar
Wind
800 I Hydro
o - 0 _ _==_ 7= Nuclear
d 1) [N | i [ [ Gas wCCS
o 600 I Gas woCCS
I Oil
/\ J| |mm Coalwecs
400 I Coal woCCS
I Biomass wCCS
N Biomass woCCS
200

0
2000 2010 2020 2030 2040 2050

No Sinks SN
Limited Bio-energy Emmmmm—— -
Limited Renewables NN
No CCS nEmmmmmmms BN
No Nuclear & CCS imm—
Lim. Bio-energy & Renewables HEMIE——— N

No BioCCS, Sinks & lim. Bio-energy NN N
No Sinks IEERE———
Limited Bio-energy mmimmmm—— -
Limited Renewables nEmmimemmm——— .
No CCS mmmmmmms B

No Nuclear & CCS mu— .

Lim. Bio-energy & Renewables mmmmeamss—m—s =
No BioCCS, Sinks & lim. Bio-energy I

No Nuclear E—E—
No BioCCS Immmu "
No Nuclear | E— I
No BioCCS mmmmmmmmm s B

unrestricted portfolio R ENEE—

unrestricted portfolio IEEMETEE———

#16




£d  Final Enerqy Intensity and &
Per Capita Energy Use
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% Example of savings by reconstruction @

Before reconstruction

over 150 kWh/(m2a)

Source: Jan Barta, Center for Passive Buildings, www.pasivnidomy.cz, EEBW2006

-90%

Reconstruction according
to the passive house
principle

15 kWh/(m?a)
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Ed  Global Eneray Transformations  }&

< Access to energy and ecosystem services
(a prerequisite for MDGs & wellbeing)

& Resources and potentials not a constraint;
but transformation and decarbonization

& Energy transformations require R&D and
rapid technology diffusion & deployment

< Sustained energy investments are needed
and would result in multiple co-benefits
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Innovation and Investments &

GEA

Worldwide, Billion Dollars

innovation market diffusion
(RD&D) formation

End-use & efficiency >>8 5 300-3500
Fossil fuel supply >12 >>2 200-550
Nuclear >10 0 3-8
Renewables >12 ~20 >20
Electricity (Gen+T&D) >>] ~100 450-520
Other* and unspecified >>4 <15 n.a.
Total >50 <150 1000-<5000

Notes: * hydrogen, fuel cells, other power & storage technologies, basic energy research
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£d __ Global Eneray Transformations &l

GEA

< Access to energy and ecosystem services
(a prerequisite for MDGs & wellbeing)

& Resources and potentials not a constraint;
but transformation and decarbonization

& Energy transformations require R&D and
rapid technology diffusion & deployment

& Sustained energy investments are needed
and would result in multiple co-benefits
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L4 Co-Benefits of Eneray Investments §&

3000 —

Risk of extreme
climate events
2500
ustainable energy
investments

2000 Respective Multiple benefits include:
«——uncertainty———— Avoided climate change impacts (based on GEA
ranges pathways and estimated social cost of carbon
from IPCC AR4, WGlII, chapter 3)
1500 —r=mmrfme s smrs s mnrmns banemmsommr

= Monetized health benefits due to universal en
ergy access (based on GEA pathways and DALY
estimates from WHO)

m Access Climate impacts

1000 — - [ERSE— (social costs of carbon) ® Reduced need for energy security expenditures
for limiting energy imports (due to higher reli

m Access (life-losses) ance on domestic renewables and efficiency):

Billion US$ per year (2010-2050)

[ ]

Efficiency .

mnfrastructure GEA estimate
= Energy security costs

500 - = CCS . 9 Y ® Avoided costs of pollution control due to

application of zero-pollution technologies and
L]
S = Nuclear - Rellutionicontrol costs efficiency enhancements (GEA)

=Renewables ® Subsidies ® Avoided fossil fuel subsidies (GEA estimate)

Investments Multiple co-benefits Based on IASA-GEA: Riahi et al. 2010
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