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Climate and electricity challenge
The goals

* Decarbonisation of electricity generation
in the second half of the century

* Enhanced electrification of end-uses to
improve energy efficiency performance

C'iglgé%tricity
annua
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Low-carbon power generation could deliver
about half of CO, reductions needed globally

World energy-related CO, emission savings by technology in the IEA World Energy Outlook 2010 450 Scenario
relative to the New Policies Scenario*

5y I Share of cumulative abatement
N e 42.6 Gt between 2010-2035
40 .............................................................................................
. 7.1Gt Efficiency 50%
New Policies v
o Scenario 35.4 Gt Renewables 18%
Biofuels 4%
30 | gt Nuclear 9%
_ 13.7 Gt
B CCS 20%
7] R ASUISUURSDRORIR—— .
450 S ' v
cenario 2]7 Gt
20

I ! I I
2008 2015 2020 2025 2030 2035

- * The 450 Scenario describes an evolution of the global energy systems consistent with the 2°C goal, through limitation of greenhouse gas concentration to around
C , l g]qte 450 parts per million of CO, equivalent. The New Policies Scenario reflects national energy plans and pledges made by countries, including on their future emissions of

greenhouse gases.
a n re] 61 Source: [EA, 2010b.
|
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Climate and electricity challenge
The current status

e Electricity is the largest and fastest-
growing source of CO, emissions
40% of total in 2008
+ 65% between 1990 and 2008

* CO, intensity of power has been
increasing globally (+6% 1990-2008)

 But new renewable sources of electricity
dimate  had highest growth rate in recent years
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The CO, content of electricity
is still increasing globally

Global evolution of the CO, intensity of power generation (1990-2008)
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a n n u' Source: [EA statistics, 2011,
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Europe

Electricity from renewables (excluding hydro)

TWh B Municipal waste m Solid biofuels B Biogases
Geothermal m Solar/other mWind
250 -
200 -
150 -
100 -
50 -
0
1990 1993 1996 1999 2002 2005 2008
cli te Source: IEA, 2010. * Largest source excluding hydro (2008) 51.4% (Wind)
&neelectr,'(jty * Largest growth over the last decade 108.9 TWh (Wind)
dannua « Growth (annual rate):  1998-2008 17.3%

Data and analyses

1990-1998 11.4%
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OECD Pacific

Generation mix in power sector
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TWh mCoal mQil =Gas ®Nuclear mHydro mOther
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2008

. Source: IEA, 2010. * Largest source of supply (2008)

C“glf,te .. * Fastest growth over the last decade

electr ’ C'ty * Slowest growth over the last decade
dnnuda

* Growth (annual rate): 1998-2008
Data and analyses

1990-1998

OECD/IEA, 2011

37.5% (Coal)
90.3% (Other)

-17.4% (Hydro)

2.2%
3.3%



OECD North America

New capacity by installation date

GW
350 1 m Coal
300 -
m Oil
250 -
200 - Gas
150 - Nuclear
100 -
mWind
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0 -l L I - - - r Other
renewables
1990-1999 | 2000-2010 | 2011-2016 | 2011-2025 | = Unknown
Existing capacity Under Planned
construction capacity

Source: Platts, 2010.

cligqe’te o « Largest additions in 1990-2010 72.5% (Gas)
electr|cit . " - 0
annua’ y Largest additions under construction 44.8% (Gas)

Data and analyses e Largest additions planned 32.4% (Gas)
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China

Electricity use by sector and per unit of GDP

B |ndustry ™ Residential B Commercial == = o o o Electricity/
= Agriculture/ forestry B Other
3 500 0.30
3000 0.25
2500
0.20
2 000
0.15
1500
0.10
1000
500 0.05
0 0.00
1990 1993 1996 1999 2002 2005 2008
) ?S(j?gg}.//jgng?galsged in kWh per 2000 USD PPF * Largest sector of consumption (2008) 66.9% (Industry)
Cll qte o ‘ ' ‘ » Fastest growth over the last decade 274.8% (Other)
e eCtr , Clty * Slowest growth over the last decade 39.8% (Agriculture/forestry)
daNnnud * Final electricity growth (annual rate):  1998-2008 12%
Data and analyses 1990-1998 7.9%

* Final electricity intensity (annual rate, 1990-2008) 0.1%
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Latin America

CO, emissions by fuel in electricity generation
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Source: IEA, 2010, * Largest source of emissions (2008)
Cligh?,te o « Fastest growth over the last decade
aﬁ SEjtar,C,ty * Slowest growth over the last decade

Data and analyses  Emissions (annual rate):  1998-2008
© OECD/IEA, 2011 -I 990'] 998

47.4% (0il)
57.9% (Gas)
48.5% (Coal)
4.3%

4.6%



India

Electricity generation by non-fossil fuels

® Nuclear ® Hydro ® Non-hydro e e eee Share of non-
TWh renewables fossil electricity
160 30%
140 550,
120
0,
100 20%
80 15%
60 10%
40
o
20 2%
0 0%
1990 1993 1996 1999 2002 2005 2008
cli te Source: IEA, 2010. « Share of non-fossil sources in total electricity (2008) 17.4%
&neeleCtr Clt_y * Largest source (2008) 79% (Hydro)
dannua * TWh growth (annual rate): 1998-2008 3.6%

Data and analyses

1990-1998 0.6%
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ANALYSES

* Electricity markets and decarbonisation

* Financing schemes for energy efficiency
e Early decommissioning of coal

* Renewables and CO, policy interactions
e Electric vehicles and electricity

* The status of carbon capture and storage

e Carbon leakage in electricity?

dimate.  * Estimating fuel-switching potential
gléectrICIty
dannud
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SAEY Electricity markets and decarbonisation

 Wholesale electricity markets set price on the
basis of the last, most expensive supplier of
electricity, based on its fuel cost

e Other (cheaper) suppliers get a rent that will
eventually cover capital and other costs

* Downsides: price volatility, uncertainty for
investors, dis-incentive to investment in high-
capital (low-CO,) supply technologies

* |s a new reform of electricity markets needed
to align investments with decarbonisation?
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How electricity markets affect the profitability
of various generation technologies

Schematic representation of profit variability from electricity generation

Gas plant Renewable or nuclear plant

e m
Generation costs

(fuel, carbon, capital repayments)

rice

Cost
Cost/price

s'fe " o |0 [0, gue
- —hTr - — Profit -]
—_—
Time Time

e Risk 1: Investor exposure to uncertainty in fossil fuel and carbon
prices (see above figure)
_ * Risk 2: Investor exposure to low market price driven by
ch(r&nqte . decarbonisation (near zero and negative prices)
c eCtr’C'ty * Risk 3: Rising consumer prices (CO, intensive generation sets the
dannua . . : o :
N Loy ses price whereas it accounts for a dwindling share of supply...)
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Early retirement of coal-fired generation

Historical electricity production and electrical capacity by fuel in Denmark and
the United Kingdom

Electricity production: Denmark Electrical capacity: Denmark
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Source: IEA statistics, 2011.
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the Current Policies Scenario from WEO 2010
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Source: [EA, 2010.

Note: CCS = carbon capture and storage.

I,
dnnua

Reduced capacity
needs from the Current
Policies Scenario

to the 450 Scenario

Total installed capacity
in the 450 Scenario

‘28 Early retirement of coal-fired generation

Glob“ins't»aled coal-fired generation capacity to 2035 in the 450 Scenario relative to

M Plants built before 2000
B Plants built after 2000
Under construction
New coal additions without CCS
New coal additions with CCS
Additional early retirements
Reduced generation needs

=== 450 Scenario
installed capacity

= Current Policies Scenario
installed capacity

*  Will market factors, a CO, price and demand side savings drive
old coal plants out of the market? At what cost?

 What other measures could be envisioned to target

‘stranded costs’?

Data and analyses

© OECD/IEA, 2011

, decommissioning of old inefficient fossil-fuel plants?
,C'ty * Should compensation measures be envisioned to mitigate
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Thank you

www.iea.org/w/bookshop/add.aspx?id=410
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