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Primary energy consumption has continued to rise in all regions

(including traditional biomass), in the period 1971 — 2003
1971 — 2003 by region. by fuel type/energy sources
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Future energy supply

e Strong increase in energy
demand projected
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The development of CO2 emissions by combustion of
fossil fuels without emission reduction measures

» According to various information sources in the "business as usual”
scenario

» Global energy related carbon dioxide emissions would rise
from the year 2000 level of
26 GtCO,eg/year by 40% minimum ie. to the level of
37 — 40 GtCO.eqg/year by the year 2030

» Solely the emissions from power and heat production were
12,7 GtCO,eq in 2004 (26% total emissions)

* These emissionss are assumed (World Energy Outlook 2004,
baseline) to rise up to the level 15,8 GtCO,eq
(increase + 25%)
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Specific GHG emissions for alternative electricity-
generation systems (tonnes CO,eq/GWh)
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» Change to renewables
or nuclear
\ » Carbon capture and storage

Mitigation options:
 Fuel switching
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Potential GHG emissions avoided by 2030 for selected,
electricity generation mitigation technologies

Regional Mitigation potential; total Regional Mitigation potential; total
groupings emissions saved in 2030 groupings emissions saved in 2030
(Gt COzeq) (Gt COzeq)
Fuelswitch OECD 0.39 Geothermal QECD 0.09
and plant EIT 0.04 EIT 0.03
efficiency Non-OECD 4 Non-OECD 0.31
World &Eb R World C—g;g\})_
Nuclear OECD 0.93 Solar PV and OECD 03
EIT 0.23 CSP EIT 0.01
Non-OECD 0.72 Non-OECD <0—2~1>
World (1.88) ) World 0.25
Hydro OECD el CCS + coal OECD 0.28
EIT 0.00 EIT 0.01
Non-OECD MNon-OECD 0
World ﬁ’_é% ] World ﬁ%
Wind OECD a5 CCS + gas OECD VI
EIT 0.06 EIT 0.04
Non-OECD (U-Q% MNon-OECD .
World 0.93 World (p22)
Bioenergy OECD 020 .
EIT 0.07 Assumption:
Non-OECD 0.95 Options developed in isolation and with the estimated
Lulell s .22, mitigation potential shares spread across each

Potentials are in excess of the Worl\d"E/nergy
Outlook 2004 Reference baseline
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Potential GHG emissions avoided by 2030 for selected,
electricity generation mitigation technologies

Potential GHG emissions avoided by 2030 for selected, electricity generation
mitigation technologies
(in excess of the World Energy Outlook 2004 Reference baseline)
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NOTE: The potentials of mitigations are individually encouraged.
and cannot be added together.
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Range of energy supply economic potentials above the baseline by
2030 as a function of carbon price up to US$ <20/t CO2 -eq.
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Economic potentials above the baseline by 2030 as a function

of carbon prices of

US$ <20, 50 and 100/t CO2 -eq.
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Sectoral economic potentials above the baseline by 2030 as a function
of carbon prices of US$20, 50 and 100/t CO2 -eq.

Energy Supply  Transport Buildings  Industry
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Notes: Emissions from electricity use are counted in the end-use sectors.
Transport not split into regions because of international aviation fuel. VT
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USD / MWh
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Projected power generating levelized costs for coal (C), gas (G),
nuclear (N), wind (W) and hydro (H) power plants with
assumed capital interest rates of 5 or 10%
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Figure 4.26; Projected power-generating levelized costs for actual and planned coal (C). gas (G)
miiclear (N, wind (W) and hvdro (H) power plants with assumed capital interesi rafes of 5 or 109,
Noves: Bars depicr 10 and 20 percenriles and lines extend to show minivmm and maxmmm estimares

Oither analyres provide different cost ranges (Table 4.7} exemplifiing the uncertainties resulting from the discoun rates
and orher underiyving assmnpr ons wsed

Sowrce: TEANEA [2005) WT
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External costs (€/MWh) of current and more advanced
electricity systems (EU, 2005).
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‘Rest’ is the external cost related to the fuel cycle ®

(1 € = 1.4 US$ approximately).
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Projected power demand increase from 2010 to 2030 as met by

new, more efficient additional and replacement plants.
The potential mitigation above the baseline of GHG avoided
for <20 US$/t, <50 US$/t and <100 US$CO2-eq

Share-of-mix-of-generation-of-total- | Total-GtCO;-eq-avoided-by-fuel-switching -CC5 |z

Existing- new-and-replacement-plantbuiltby- | and-displacing-some-fossil-fuel-generation-with-

mix-of- 2030-including-CCS-at-various- low-carbon-options-of-wind,-solar,-geothermal,

POWer- costs-of-USS/tCOs-eqavoidedP-o hydro,nuclear-and-biomass-o

generation- 1 a!

in-2010-4 <20-USS-<50-US3Y <100-USSY il
S e TWho IWho | TWho ITWha <20-USS/t <50-US8-/ta | <100-USS/tm
OECDx 11302z T463a 1.580 2.580 2.66a o
Coal= 4079z 8§00z 1213 d B % % o
Oilz 4723 130 20 q % % T O
Gaso 23742 1793z 6372 4382 % % % o
Nuclears 24622  2084c 2084z 1777d & % % O
Hydroo 14020 12935z 12952 11119 % % T a
Eiomass2 2373 2632 400 5099 % % % o
Otherrenewahlesc 2763 11160 15440 15260 % tH ko) o
CC8= s 0= 1282z 20820 % o o o
EITa 17460 1420 0.32o 0.42xz 0.49: o
Non-OE CIVEITz 71370 10662x 2.060 344 408z o
TOTALx 201854 1954542 (3.9  (6.442 (12D) o
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Key mitigation technologies and practices
a) currently commercially available and
b) projected to be commercialized by 2030.

Energy Supply
a) *Improved supply and distribution efficiency;
* Fuel switching from coal to gas;
* Nuclear power;
* Renewable heat and power
(hydropower, solar, wind, geothermal and bioenergy).

a) * Carbon capture and storage (CCS) for gas, biomass and
coal-fired electricity;
* Advanced nuclear power;
* Advanced renewable energy, including ocean energy,
concentrating solar, and solar PV.
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Electricity sector emissions, from 2002
to 2030 WEOQO, 2004 Reference scenario baseline

16,074 TWh

2002 2030
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Potential from improved generation plant efficiency
and fuel switching at <US$50 /tCO2
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Potential below baseline from hydro, wind, geothermal,

20

15

Gt CO,
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bioenergy, solar at <US$ 50 /tCO2

Energy efficiency
potentials

Buildings

Industry

Renewabhles

Plant efficiency and fuel

2030 switching coal to gas

The share of renewables in the total electricity
supply rises from 18% in 2005 to 30 — 35% by 2030.
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Potential below baseline from nuclear power at <US$ 50 /tCO2
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-zl]l]g 2030 switching coal to gas
Nuclear share increases from 16% of the electricity

supply in 2005 up to 18% in 2030.

"T
r

March 6, 2008 IPCC Outreach Event on AR4 Working Group ll, Tokyo, Seppo Vuori (VTT) 18



Potential from CCS in new coal and gas plants
beginning 2015 at <US$ 50 /tCO2
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Fossil fuel share of electricity generation without
CCS drops to < 50% of total supply by 2030
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