HYDRO

Impacts of the EU/ETS in Northern

Europe
Bjorn Kjetil Mauritzen, Head of Climate Office,
Hydro

May 15, 2013




Hydro Value Chain

Bauxite & Alumina Primary Metal Rolled

HYDRO



Attractively positioned, global reach

Norway

» 900 000 tpy hydro-powered aluminium production

* Technology centre, R&D for next-generation smelter
* Hydropower developments

Continental Europe

 Leading upstream, midstream and
Rolled Products positions

* Recycling network

‘North America

~+ Alouette aluminium smelter in Canada,
| expansion potential

-+ Remelting

Brazil

» World-class operations and strong resource Middle East
. base |

+ Bauxite and alumina growth projects |+ Qatalum 1 in production

+ Qatalum expansion opportunity

 Albras aluminium smelter

* Pending regulatory approval

Extruded Products

* 50% ownership in global leader in
extruded products”

Australia

* Primary aluminium
production
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Hydro’s value chain in Norway
From hydropower to primary metal to products the world is demanding

Normal
production

29

Stakraft 6,4 TWh (2000-2020)




Nordics turn towards considerable surplus

4 key developments Consequences

Global middeltemperatur

Considerable surplus in

Warmer, wetter, wilder- the Nordic power market

more hydropower, less
consumption for heating

Green certificates result
in increased production
from wind and hydro

Drop in power prices

Increased nuclear power
production in Sweden and

Finland Less industrial activity

and bigger drop in
power prices
VS
more aluminium
, ‘ production and smaller
rate ? VL fall in power prices
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Store kostnader ved finanskriser
Firekvartalers veist | BNP. Prosent

Energy-efficiency measures ¥,
and weaker economic growth




Significant increase in power capacity

30

o El-certificate market and RES-
directive gives increased hydro- ® Hydro power ® Wind power = Nuclear power ® Thermal power (incl CHP)
and wind- power production 25 -
* Increased nuclear power 20
production in Sweden and
Finland
15 A
* Analysis by Statnett, Svenska 10 -
Kraftnat, Energimyndigheten and
ECON/Thema confirms a surplus
of 40 TWh 5 l I I
0 .
Norway -2025 Sweden -2025 F| -2025
2015 2015 2015
-5

-10
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Lower demand growth

Mature Nordic economies TWh Demand forecast Feb 2007 (NO 0.8%, SW 1,0%, FI1,2%. DK 0.9% growth)
in Combination Wlth s Demand forecast 2012 (0.4% annual growth)
energy efficiency gives °00 Actual
lower demand gI‘OWth Actual temp.corr.
AT5 e ==
Reduced demand from 450
industry induced by
financial crisis 425
Weaker elasticity to GDP- 400 -3 /_-
growth over time
375
Climate change gives 50

lower demand
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Nordic power production
Dominated by hydro and nuclear power

= Hydro

= Nuclear

= Other
Fossil

Observations 2011 &

HYDRO



Indirect cost

Indirect cost can be 5-6 times larger than cost of direct emissions
Varies over time and markets
Effect is based on fuel used by marginal power production rather than fuel mix

Impact of power production based on coal is twice as high power production based on
gas

Oil

CO2 cost
B Fuel cost

‘ ‘ ~

Coal fired power Gas fired power /

+/- 30-40 TWh
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Historical marginal cost of coal power and
Spot power at EEX

100 £/MWh === operation&maintenance i Coal cost = CO2cost

Production cost Coal power EEX (monthly average)
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Prices based on closing April 29th 2013 w
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Coal power, price setter for Nordic power price

80 €/MWh

mmmm operation&maintenance i Coal cost = CO2cost

. |

60

Production [cost Coal power Nordpool (monthly average)

50 Forward --->
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Prices based on closing June 26th 2012 w
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CO, share of Nordic electricity prices, calculated by transfer factor

mmmmm CO2 share of power price [EUR/MWh]
e Hydrological balance No+Sw [TWh]

mmmm Power price without CO2 cost [EUR/MWh]
====Net export Nordic area [TWh]

2005 2006 2007 2008 2009 2010 2011 2012
Surplus, CO2 Deficitand Surplus and Surplus and Closer to Substantial Substantial Small
gradually strong impact less impact cable normal  deficit and fulldeficit TH and hydrological
phased into from CO2 from CO2 at outages gave hydrology impactfrom full impact surplus and
the power a price of less CO2 and normal CO2cost from CO2, slightly less
price almost zero impact 1H, impact from normalizing COZ2 impact
normalizing CcO2 hydrology 2H
hydrology 2H and normal
and normal impact from
impact from CcO2
CcO2

Actual power price, Nord Pool, and CO2 share calculated by transfer factor at 0,67

LU

HYDRO



Interconnectors are no one-way street...
Power flows both ways in accordance with supply and demand

Considerable focus on interconnectorssg...

€/MWh
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Towards a low-carbon economy
Transition period until the rest of the world follows Europe is critical

Hydro supports a global quota regime
No level playing field before 2030

Main challange is power sourcing until 2030

CO,-compensation essential to avoid carbon
leakage in transtion period

In a low-carbon economy, power-intensive
industry will have a competetive advantage in
low-emission regions such as in the Nordics

HYDRO



Energy and climate in a global perspective

Carbon footprint should become key location factor in the future

In tonnes CO2-equivalents per tonne aluminium

25

20

15

10

Kina

—a Australia

ﬁ

USA
— EU27

13

a Canada

« Norge

L

@

" Island

2006

2007

2008

Source: Institut fiir angewendte Okologie (Oko-institut e.V.), 12.5.2011
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