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Democratization
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Urbanization
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(in Millions. GEA-H, GEA-M, GEA-L and UN WUP, 2010)
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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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Global Energy Transformations

S Access to energy and ecosystem Services
(a prerequisite for MIDGs & wellbeing)

o Vigorous decarbonization for mitigating
climate change brings multiple co-benefits

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

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

Nakicenovic #20 [TV % 2011




Mapping Energy Access O

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

Billions of people:
Abject poverty: 1.3

2.8

Rich: 1.2
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Global Carbon Reservoirs

Atmosphere
850 GtC

Soils
~1,500 GtC

Coal
~ 12,000 GtC

Unconventional Hydrocarbons
15,000 to 40,000 GtC
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. EEU: 34% of demand b"elow,,‘——-
renewable density threshold

WEU: 21% of demand below
renewable density threshold
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Required desert area for the sustainable supply of electricity
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Global Energy Transformations

o Access [o energy and ecosystem services
(a prerequisite for MDGs & wellbeing)

\/Igorous decarbonization for mitigating
climate change brings multiple co-benelits

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

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

Nakicenovic #26 [TU % 2011
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Global Energy Transformations

o Access [o energy and ecosystem services
(a prerequisite for MDGs & wellbeing)

o Vigorous decarbonization for mitigating
climate change brings multiple co-benefits

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

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

Nakicenovic #33 [TU % 2011




A Vision of a Future Energy System
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Example of savings by reconstruction &
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Reconstruction according
Before reconstruction to the passive house

principle

Source: Jan Barta, Center for Passive Buildings, www.pasivnidomy.cz, EEBW2006
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CITARO H, Fuel Cell Bus
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Area Occupied by Various Transport Modes

Automobile Bus

Nakicenovic Source: WBECSD, 2005 Hth |1




Source: EPRI

Nakicenovic



Source:
Y. Yamagata, NIES. 2010




L1 Energy Innovation and Investmentsf®,
Worldwide, Billion $

innovation market diffusion
(RD&D) formation

End-use & efficiency >>8 5 300-3500
Fossil fuel supply >12 >>7) 200-550
Nuclear >10 0 3-8
Renewables >]2 ~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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Global Energy Transformations

o Access [o energy and ecosystem services
(a prerequisite for MDGs & wellbeing)

o Vigorous decarbonization for mitigating
climate change brings multiple co-benefits

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

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

Nakicenovic #41 [TV % 2011
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Billion USS$ per year (2010-2050)

Co-Benefits of Enerag
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n Access (life-losses)
#infrastructure
. CCS ® Energy security costs
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Investments Multiple co-benefits

Investments &

Mustiple benefits include:

» Avoided climate change impacts (based on GEA
pathways and estimated social cost of carbon
from IPCC AR4, WG, chapter 3)

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

® Reduced need for energy security expenditures
for limiting energy imports (due to higher reli
ance on domestic renewables and efficiencyk:
GEA estimate

" Avoided costs of pollution control due to
application of 2ero-pollution technologies and
eifcency enhancements (GEA)

8 Avoided fossil fuel subsidies (GEA estimate)
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Mobility and Communication

Through Time
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Geoengineering Options
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