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Electricity prices at new levels

e Tighter power balance -> Coal and gas power more dominating

e High fuel prices -> Higher marginal cost on coal and gas power
Strong increase in 2003 and still high

e Introduction of CO2-market in 2005 -> Even higher marginal cost on
coal and gas power

CO2-cost included in electricity price
Electricity price stronger connected to fuel prices
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Electricity prices

NOK/MWh
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System price Nordic (weekly average)

2003 -27 TWh/ 293 2004 -15 TWh/ 242
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Phelix baseload (weekly average)

2003 29,4 2004 28,4
e—— 2005 42,1 = = = «Forward price
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Hydrological balance and system price Nordic
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Fuel prices, marginal costs and
2002 - 2005

Marginal cost

2005

2004

2003

2002

2005 so far 41,7 €/ MWh
2004 28,5 €/ MWh

= 12003 29,5 €/ MWh

2002 22,6 €/ MWh
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CO2-quota price development, politically driven
and fundamentally driven

€/ton

Market realize
that fuel-switch is
the possible way
of emission
reduction

Cold February
Warm January with low wind
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CO2-price and marginal abatement costs

CO2- allowance cost
Efficiency on coal and gas

4 defines the slope

The coal and gas price

relationship sets the price
level

Marginal abatement cost curve

(representing potential reduction actions)

»
|

Emission reductions

Energy efficiency
actions

Date: 2005-10-19 » Page: 7 * Hydro Oil & Energy HYDRO



CO2-price and fuel-switch theory

The CO2-"cost” gives coal power
higher marginal cost -> some gas units

are preferred before coal and CO2

_— emissions reduces
. E o2
. B e
]
Marginal cost Gas power Marginal cost Coal power
Coal power emits roughly twice as much CO2 as gas power
Gas has 2/3 the CO2-content of Coal, but gas power units have higher efficiency &
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Coal and gas drives the COZ2 price

CO2 €/ton Forwards on CO2, coal and gas 2006 so far this year

30 %

Coal/Gas
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CO2-price based on market prices on coal and
gas

€/ton
70

CO2-price development 2005

Calculated CO2-price (fronth month gas/front quater coal)
Calculated CO2-price (front year)

——— CO2-market-price 2005

——— CO2-market-price 2006
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CO2-price development and electricity prices

EEX€/MWh EUA 2005 €/ton
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EEX week-day spot price ' ——Cal-06 EEX CO2 price
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Electricity price
markets

stronger connected to fuel

Freight Coal
‘ )
Coal
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Conclusion

e CO2-cost addition to electricity price dependent on need for coal and
gas power

Nordic area: Coal is at the margin in dry and high consumption periods

Germany: Coal at the margin off-peak hours and gas at the margin in peak
hours

Higher effect in Germany, but increasing in Nordic area due to tighter power
balance and stronger connection to the Continental electricity markets

Approximately 10 €/ MWh of the delivered spot price so far in Germany of 41,7
€/MWh in 2005 is due to CO2 cost only.

e European electricity prices stronger connected to global fuel-markets
by the CO2-market

LU
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Marginal cost on coal and gas versus
electricity price
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Short Run Marginal Cost on Coal and Gas
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