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Energy Transformation \WBGU _

e The world Is still on a carbon-intensive
growth path with ever increasing GHG
emissions

e 2° C stabilization requires a trend reversal
of global emissions before 2020

e Global energy Is based predominantly on
fossil sources (more than 80%)

e 3 hillion people lack access to modern
forms of energy
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Decarbonization Pathways WBGU B

Framework conditions

Challenges:

e Achieving universal energy access in the world
e Decarbonization of energy systems until 2050
Preconditions:

e The global primary energy demand should not
Increase significantly beyond the current levels

e Drastic improvements in energy efficiency
(halving the global of CO, intensity of energy)

e Behavioral and lifestyles changes necessary
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S Mapping Energy Access U

Final energy access (non-commercial share) in relation to population density
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S Europe Population vs. Energy Demand Density @
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Potential Synergies between New Energy and
Transport Infrastructures: Asian “Supergrid”

Super Caoles

Power linas

Nei Mongol

Figure 3. A hypothetical supergrid energy
pipe could share a tunnel with high-speed,
long-distance trains. The pipe, with liquid
hydrogen at its core, would be surrounded
by electrical insulation, a superconductor
(here magnesium diboride), thermal insula-
tion, and a vacuum.

Sea of Jag

\

Chengdu-&niﬁi- = ! ‘

XA 9T R e T w;% ‘ Y. Yamagata, NIES. 2010

. o ©'2009)ZENRIN
Chongfﬂpg. ¢ MRS £ Mg . ©2009 NFGIS
A S e * / _©®2009 Europa Technolo

PP



&

[TASA

Deep Offshore Ocean Wind
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L1 Deep Offshore Ocean Wind

prof‘ table‘.
Typical IRR 5-7%

Accelerator Turbine Offsh -
Wind Farm;

Excellent chance of bemg
“hugely profitable.

;_;ﬂ:plcal IRR 20- 30% =
"""‘?-3:' -

Source: LAWind, 2011



Ll Deep Ocean Pumped Storage
~ 30m sphere @ 2000m = 60MWh
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A Vision of a Future Energy System
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s Global Primary Enerc U

Efficiency — Counterfactual

1200
Other renewables
Nuclear
Gas
1000 - | — e
O |
I Coa
I Biomass
800 i Microchip
Commercial
aviation Nuclear
energy
2 600 | .
() 3
e Renewables
Television Nucles
| Vacuum
400 Gasoline  tube
. engine
Steam Electric
engine motor %
200 - > o ™.
/O ) p !:,,:'"

1850 1900 1950 2000 2050




s Global Primary Enerc U

no CCS, no Nuclear
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s Global Primary Enerc U

no CCS, no Nuclear
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Global Primary Energy ~ WBGU _

WBGU Exemplary Pathway
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> Demand

Industry:
Retrofit of existing plants
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Edl  Global Eneray Investments |

Annual Energy Innovation Markets Present Future
Investments RD&D Formation Investments Investments
[billion US$2005] [billion US$2005] [billion US$2005] [billion US$2005]
2010 2010 2010 2010- 2030
Efficiency >> 8 ~5 300 ~400
Renewables >12 ~ 20 200 ~400
Access <1 <1 ~9 ~40
Total > 50 <150 1250 ~1750
Source: Grubler et al, & Riahi et al, 2011 #24




2012 INTERNATIONAL YEAR OF

‘

SUSTAINABLE ENERGY

\ FOR ALL

2030 Energy Goals

e Universal Access to Modern Energy

e Double Energy Efficiency Improvement
e Double Renewable Share in Final Energy

Aspirational & Ambitious but Achievable



2012 INTERNATIONAL YEAR OF

___, SUSTAINABLE ENERGY
;\ FOR ALL
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Drivers of Transformations WBGU _

learning from the past

Vision — better future, normative perspectives
Abolition of slavery, Democracy, European Union
Crisis — “Gales of Creative Destruction”

The Great Depression, Structural adjustment programmers,
financial market reforms after 2008

Technology — Rapid innovation diffusion
Substitution of carriages by cars, IT-revolution

Knowledge — research-driven, precautionary
principle
Protection of the ozone layers, climate change mitigation
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Drivers of Transformations WBGU _
”’Decarbonization Revolution”

Il. Vision:
low carbon
narrative

— Growing number of
actors of change:

- green businesses

- cities

- civil society

- science

- 1GOs (UNIDO etc.)

l. Legitimacy
of BAU
eroding
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Drivers of Transformations WBGU _
Multiple Drivers of Change

ll. Vision:
low carbon
narrative
— Shifting norms
_ _ values / heuristics
— Policy regime
— International ® legitimacy
— Green context ® concepts
Innovation ® power
. — Problem perception S 't can be™
— Growing number ® (finance,
of actors of change ® technologies)

l. Legitimacy
of BAU
eroding
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CC - Climate Change
PH — Pollution & Health

ES — Energy Security

cC PH PH cc

Energy Policy Costs (% GDP

Added costs of ES and

0, u
1.0% PH are comparatively
low when CC is taken as
an entry point
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McCollum et al



Frank Capra’s The Unleashed Goddess (1958)
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