Nord Stream 2 17 Improving Security of Supply
for Europe

Oliver Giese, SVP Infrastructure Management, E.ON Global Commodities SE
IBC Working Committee Energy

Berlin, Germany, 20" November 2015




Agenda

European supply and demand balance

Supply options
Can LNG fill the gap?

New infrastructure is required

2 Nord Stream 2- Improving security of supply for Europe Oliver Giese, 20 November 2015



Moderate demand recovery up to mid 2020ies to about
pre Lehman crisis levels
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Source: WoodMackenzie 2015 H1
Definition of AEuropefi includes Turkey and LNG as bunker fuel

North Western Europe includes:
Austria, Belgium, Denmark, Finland, France, Germany, Greenland, Ireland, Luxembourg, Netherlands, Norway, Sweden, Switzerland, UK
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Strong decline in European indigenous production
continuously increases level of import-dependency

European indigenous gas production, including - In particular the gas

Norwegian supply [bcm/a] production in UK and the
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C Europe will continue to dependent on a mix of imports from Russia,

LNG, North Africa and - in future - Southern Corridor m
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But also the European situation itself is changing:
Import dependency to increase significantly

European gas demand/supply [bcm/a] _
- Decreasing gas supply from Norway,

700 UK and Netherlands
f T C Leading to additional gas-needs
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Ample additional supply-options exist to fill the gap 1 all
need to be considered

Tradltlonal supply sources Wider Supply sources

.’7 j"
North s

Sea

- Unconventional gas unlikely to play a
major role up to 2030

- Limited potential for additional North
African gas due to local demand in
that region i Egypt find might change
that

- Southern Corridor supply-levels into
NWE partly depending on SEE/CEE
infrastructure

- LNG-supply volumes depend on
global price-based competition

- Gas storages form an important
pillar, representing an extension in
indigenous supply sources
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Southern ‘
Corridor
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The energy world is becoming more interlinked i
Europe is part of that

Pacific Basin
+85 bcma from 2014

Americas

20 bcma Asi
Middle East sla

10 bcma

Global LNG
trade growth 2014-20 i )
Atlantic Basin

+ 4 7 % +70 bema from 2014

Seaborne LNG trade in 2020: more than 450 bcma
(+ 155 bcma from 2014)

Source: Own graph based on WoodMac GGM 2015 H1; rounded numbers
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LNG can contribute 7 but due to global activity will not

be baseload-source

— European LNG Imports
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— Europe as the balancer

- Growth in Qatari production
capacity post 2008 saw
Europe receive greater
volumes of LNG

- Fukushima disaster in March
2011 created instantaneous
higher demand in Japan

- Chinese demand grew
strongly in the period 2011-14,
further squeezing European
LNG

- New production capacity came

Fukushima
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on line from mid-14



LNG supply is growing strongly but global gas market
conditions will determine where it flows

Strong growth in LNG @ on the basis of é will make significant
supplye Australian an dnewsippées available
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LNG-imports into EU determined by price-level of gas in
Europe and global context

Potential for strong € but uncomtvacted € and hence Eur
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Russian gas is and will remain an essential part of
European gas import portfolio

European supply:

LTCs vs. flex volumes [bcm/a]

700
600
500
400
300
200
100

O

SIS

=Y

2015 2020 2025 2030

Flex ToP - Ind.
B ToP- Imports

13 Nord Stream 2- Improving security of supply for Europe Oliver Giese, 20 November 2015

Share of contracted gas
decreases from 2022 with
implications on security of

supply

LNG is likely to be diverted
whenever Asian premium
increases

Pipeline gas will need to form
the basis for supply to Europe

Until 2018, Southern Corridor
gas only relevant for Turkey

Russia is needed in EU supply
mix long term and might fight
for marketshare

Unconventional (shale gas)

supply to emerge in E
from 2020



Supply & Demand Model based on CERA 2015

_ Additional LNG
up to ~68 bcm

European Union Gas Supply and Demand Development
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Different transport-routes from East into Europe

Nord Stream Il
Additional 55 bcm/a

Potential partners: Gazprom (50%),
E.ON, Shell, OMV, BASF, Engie with
10% each

Capacity within EU to be extended
towards

- North-Western Europe

- Central and Eastern Europe

- South/Eastern Europe needs to be
interlinked with Central Europe
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ENTSO-G shows that infrastructure extension needed to
Increase diversification in CEE

Only existing

and FID
projects
FID, non-FID,
further
projects

* Sufficient projects in pipeline; EU launched call for Projects of Common Interest
focusing on CEE and Southern Corridor

* However final decisions still need to be taken m
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Source: ENTSO-G, 22.7.2015

* CEE most vulnerable



