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Trend to shorter and smaller contracts with emerging buyers

Average contract length, years Average contract volume, MTPA LNG buyer credit ratings
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Copyright of Reyal Duich Shell ple 12

Source: Shell LNG Outlook 2017 i slides, slide 12
(http://lwww.shell.com/energy-and-innovation/natural-gas/liquefied-natural-gas-Ing/Ing-
outlook/_jcr_content/par/textimage 1374226056.stream/1490189885482/516845c6¢c67687f21ff02bec2d330
b97c91840f9ffa9e4348e7b875683215aaf/shell-Ing-outlook2017-slides-master-march2017.pdf) 17
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market efficiency P

60 %

Share of fixed destination Contract length
(96) (years)
W Signed up to 2014 M Signed in 2015

Contracts with flexible destinations & shorter terms are becoming more common;
buyers will accept longer contracts in exchange for increased destination flexibility

© IEA 2016

R M Is ts yEetEEFraser (IEA). Global gas market outlook Will lower prices mean higher demand? //
European Gas Conference, Vienna, 25th of January 2017, slide 13 18
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When Quagdil Indexed Contracts are Taken into Consideration, Oll @

Indexes Retain Their Dominant Position in European Prices

1H 2016 1H 2017
1.9% 2,4%

1,0%

34,1% 34,4%
21,6%
21,8%
7.7%
8.6% 121%
' 1,8% T 62%  1.5%
Gazprom - oil- and quasi-oi-indexed Gazprom - oil- and quasi-oikindexed
Algeria - oikindexed Algeria - oilindexed
68.4% ) Libya - ail-indexed Libya - ail-indexed
= Ciatar - oil-indexed = Ciatar - oil-indexed
_ m Other - oil-indexed _ = Other - oil-indexed
Gazprom - hub-indexed Gazprom - hub-indexed

31,3% = Ciatar - hub-indexed
| = Algeria - hub-indexed

— B Cther - hub-indexed
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*for purposes of this comparison Morway is considered as an internal supplier
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Q9 Oil-indexed long-term gas contracts are increasingly exposed to unprecedented

take-or-pay pressures in Europe. Where are we heading?

The divergence of oil and gas prices will be a
short-term phenomenon and such indexing will 15%
survive, as will long-term contracts
Long-term contract volumes will be re-negotiated .
to reduce the take-or-pay pressures on their buyers _ 22%

Long-term contract indexes will be re-negotiated in |

line with traded market price levels but keeping an 37%
element of oil indexation

This is the end of the artificial divide between

traded market hub pricing and oil indexation. | S 150/

Long-term contracts will move to hub pricing

Long-term contracts are no longer justified for

most of the gas coming into Europe. We are 8%
witnessing their demise

0 10 20 30 40 50 60
) . % .
Source: Europeds gas industry need transformatiofh to adap
European Autumn Gas Conference, hel d i n GBSStrdiegies, MiewPangr t her

December 2009, p.14. 4 ¢ s dzis ff dzv dzq € ,-Is s SBY fste®OEO, R A S o O, 0¥ . 04.
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Q10 With an increasing number of long-term contracts under review pressure,
how do you think this is most likely to be resolved, given the large amount

of value embedded in them?

No-one wants to get blamed for giving away value;
very hostile arbitration is going to become even 17%

more common

The issues are too profound and complex to leave to

will be neqotiated

The system of review is tried and trusted and will
carry on as usual

0 10 20 30 40 50 60 70
0
Source: Europeds gas industry need troansformatio‘h to ad
European Autumn Gas Conference, held inGBsiSltrdIezgies,\/liewSlnorth

Point, December 2009, p.15.
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Oil, Gas and Coal prices in major reference markets 2011-2016

North America Europe Asia
$/MMBtu
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R M Is s Y SBAM Global Gas Report 2017, p.9 (http://www.snam.it/export/sites/snam-
rp/repository/file/gas_naturale/global-gas-report/global_gas_report_2017.pdf)
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Gas and fuel switchin rices : :
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R M Is ts yMadtifew Monteverde (Argus). Midwinter Review i market prices and supply availability.

i 8t European Gas Conference, 29.01.2015, Vienna, slide 15. m
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40% coal plant efficiency, 55% gas plant efficiency, forward curves of mid January

R M Is ts yEetEEFraser (IEA). Global gas market outlook Will lower prices mean higher demand? //
European Gas Conference, Vienna, 25th of January 2017, slide 5 @ IEA 2016
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German EEG subsidisation per annum

30
25 -
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> Nonetheless, the enduring financial subsidisation of renewable energies will push out more
fossil fuel generation and could hence reduce gas demand further, despite low gas prices

> Contrariwise natural gas could benefit from positive spill-over effects of subsidies into bio-gas

RW E RWE Supply&Trading
R M Is ts yAmdr&e:Stracke (Board member and CCO, RWE Supply & Trading). Challenging the market rules:
How can | ow prices be combined with | ow demand Wha
conditions? // European Gas Conference, Vienna, 25th of January 2017, slide 9
62
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|l nternal EU gas mar ket vs 0 Bragude
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Source: A.Konoplyanik. In the search of an efficient EU gas market model: Quo Vadis? (introductory remarks of the m&derator. //
Workshop fin the search of an efficient EU gas market modelo(under the supervision of the Co-chairs of Work Stream 2 - "Internal
Markets" of the Russia-EU Gas Advisory Council), Brussels, Representative Office of P J S Gazfiromoin Belgium, 30.68.2017
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Map 1: European gas regions, markets and hubs in 2016
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Source: Sylvie Cornot-Gandolphe. ifen major trends in the European gas marketo// CEDIGAZ Insights
nA25, February 2018, p. 21

77
0. ssdesf dzv dzq € ,-s s S FSEOEO, RESMC o O, 06. 04.



gqaqdkEy podaqac dgbel | Ef
doososdqoeadsesd¥q Yon: Yb(dqe

Remaining barriers inhibit new entry C

in retail markets

E-CONTROL

Z
d

Competitive retail market
10,000 structure (HHI < 2000) =
Ly J

8,000 @ =
z
a
S 5,000 N .
g =
= 4,000 o
* Competitive supply market

2 000 ; structure

' ¢ [E:/ T
%ﬁ,ﬁ/{// (HHI < 2000)

Only Germany 0 2.000
with competitive
retail and supply  —— K exhibits lowest
market structure supply side HHI

January 29t 2014

4,000 6,000 8,000 10,000
HHI gas retail

* Source: Frontier based on EC country fiches (2011)

E-Control

Pluralism of
sources of supply

5

CEER criteria

= 20 BCM (215 TWh)

> 3 significant sources

HHI < 2000

Churn rates = 8

"m t o - RKI.Graf Developing interactive models in Austria for regional markets integrati@f.European Gas

Conference, Vienna, 29.01.2014



R dzH jACdifeh | dam@ dzw BCHED § s fls te © dzO 3
Cosf Odzd2 &0 G stse r F2016" dzC OF

Figure 9: Estimated HHI index per EU MS at upstream sourcing companies’ level 2011-2015
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Source: ACER calculations based on Eurostat and Eurostat Comext, BP Stafistical Report, Frontier Consultancy desktop research for
GTM 2014 and NRAs dala. (See annex 1 for methodology clarification)
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(http://www.acer.europa.eu/Official_documents/Acts_of the Agency/Publication/ACER%20Market%20Monit
oring%20Report%202015%20-%20GAS.pdf) 79
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Figure 6: Total traded volumes on major European gas hubs
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Source: Sylvie Cornot-Gandolphe. fiTfen major trends in the European gas marketo// CEDIGAZ Insights
nA25, February 2018, p. 20
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Figure 13: Traded volumes at EU hubs and CAGR - 2012-2015 (TWh/year and %)
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Note: Over-the-counter trade (OTC) refers to volumes traded among parties via brokers, with either the parties managing credit risk
or trading being cleared by the broker. Exchange execution refers to those volumes supervised and cleared by an organised central
market operator. For Spain, data also include physical swaps and bilateral deals.
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Price discovery:

Deal count per day vs. trading horizon
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Source and assumptions: See upcoming study by Wagner, Elbling & Company on gas market functioning.
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Availability of gas:
Sell-side (offered) volumes vs. trading horizon
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Gas infrastructure density ratio
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