Bioenergy within Vattenfall: now

> 30 operational biomass plants
~300 MWe
~1700 MWth
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Vattenfall’s reduction of CO, exposure towards 2020

110 - 4-5 Mton
biomass
100 -
90 - 90
80 -
70 -
o 60 -
Q
S 50 - : o
*Greening of existing assets = fast
40 - Directly reducing coal need
30 - *Relatively low cost + low CAPEX
20 -
10
D n T T T T T 1
2010 Boxberg, Divestments Co-firing of Replacement of 2020
Moorburg biomass and  non-commercial
coal plants

~
VATTENFALL o



The Vattenfall Bio-energy Strategy

. Co-fire refined pellets (medium term) + white pellets (short run)
St » - High co-firing rates
W - Minimize downstream CAPEX

- BioCHP integrated in existing heat clusters
k= - Green heat demand
A" - Reduce must-run hours fossil assets

* Upstream integration

- Participation in upstream investments (refined pellet focus)
- Supply security
- Manage risk in availability, price, quality and sustainability
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Bio-energy projects under development
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id Co-firing

Lelystad
BioCHP
Pre-FID

Utrecht
Bio-CHP
Pre-FID

= of Amsterdam
; 1 14% co-firing
Pre-FID

Buggenum
>50% co-firing
Pre-FID

Arnhem
BioCHP
Pre-FID

Uppsala
Bio-CHP
Pre-FID

Aalborg
40% co-firing
Pre-FID

Copenhagen
100% “co-firing”
Pre-FID

Berlin
Bio-CHP
Construction

Berlin
40% co-firing
Pre-FID




Key success factors for bio-energy

- Stable support schemes
é - Support requirements will decline over time, but still needed today
I I I I - Project development takes several years
AR - Good examples:
« Supplier obligation Sweden
» Green electricity subsidy + green heat tax exemption Denmark

__+ Sustainability
= - Sustainability essential for credible role bio-energy
- Need for harmonised systems, supported by relevant stakeholders
- Focus on both criteria and implementation
- Binding EU criteria
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