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The waves of energy revolutions (repeated dynamics) and their

domino effects
Revolution N1: “Revolution of Supply Expansion & Energy Efficiency” — on both global supply and demand side

(respond of developed market economies on oil shocks of the 1970-ies)

Revolution N2: “US Shale Revolution” — on supply side (one of the domino effects of Revolution N1 — US rush to energy
independence)

Revolution N2: “Global LNG Revolution” — on supply side
(one of the domino effects of Revolution N2)

Revolution N4: “Global Green Revolution” 3
— on demand side (on top of cumulative domino effects

of Revolutions NN 1-3)
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Three global gas revolutions - today at different stages of
corresponding waves

(1) US “Shale Revolution”

& its global “domino > o
effects”: accomplished, we (2) Global “LNG Revolution” and (3) Global “Green Revolution

are facing its multi-facet its global “domino effects” — in the —ongoing, its global domino
consequences & fading making & accelerated effects yet to be seen but can
direct effect (wave on the development, not all be predicted (technologically

peak) consequences have shown up yet in the search, not yet
(wave on the lift) commercialized, regulatory is
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Total LNG contract volumes Global LNG market: evolution of contractual structures => increased flexibility,

by buyer type
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diminishing contractual duration
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Source of diagramme: Ed Morse. Global Gas: War

Expanding opportunities for arbitrage operations within global gas . e o crs oPEc &

market in formation - and between energy markets market share war to dictate global gas’ future,
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In the past “gas regions” (mostly of pipeline gas) were isolated from each other. Gas prices in one region did not influence gas
prices in another one. Today these price differences are qualified as “spreads”. This is a trade term, not statistical term. Price
differences can be qualified as price differentials (“spreads”) if one can earn on buying-and-selling at different markets
(arbitrage operations). This is possible within free flow of goods based on availability of diversified infrastructure. This is what
happened at global LNG market when US LNG has entered it in 2016 with new contractual model: FOB-based pricing & open

supply destinations for off-takers - different from traditional CIF/DES pricing model. This paved the way to portfolio LNG trade.
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Global LNG market is at the stage of development similar to that of the
global oil market as of the 1980-ies: it enters commoditization phase
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MO £ tion of oil f . Global oil market: beginning of
| cvolution of olffutures open Interest commoditization phase (1980-ies) - oil is
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Dialogue”, IMEMO RAS, 22.06.2011 (left graph)

lg—

OTMYCKHbIX LEH

@ Cucrema oduumansHbix | @ Cucrema bupxessix LeH
4 >

Meperosoprsie  Criposoubie ueks OMEK |

CNPOBOYHbIE  (OdMuManEHBE OTNYCKHbIE [ PhiHOsHbIE Letb! (Brpxessie Kotvposku|

| LieHsbl
it >t

«Tponccbepmble» UEHb)




Evolution of LNG market provides flexibility of supplies by the cost
of increasing risks, incl. in result of entering the market by the
new entrants with low credit ratings

Trend fo shorter and smaller contracts with emerging buyers

Average contract length, years Average contract volume, MTPA LNG buyer credit ratings
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Source: Shell Inlerpestanon of [HS [Energy NG Sales Controcts Database], Moody's and Filch data @onvinvestmenf grode

Source: http://www.shell.com/energy-and-innovation/natural-gas/liquefied-natural-gas-Ing/Ing-
outlook/_jcr_content/par/textimage_1374226056.stream/1488553857051/a705af89455bb6e099374be9bef73e24dealdc130e468cdd5c23e7f4a7 c7344f/shell-Ing-outlook-2017-infographic.pdf
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Legend:
(1) All contracts

(2) All contracts less cancelled and
non-binding, also excluding mega-
projects since they are investment-
based (long-term to pay-back
investment/debt capital) and thus
have different commercial logic
compared to trade-based contracts
(PSA)

Calculated by Andrej Haug
(Gazprom export/post-graduate
Gubkin University) based on IHS
Markit database; based on 948
contracts through 2008-2019
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Financial consequences of the current stage of development of LNG market
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Calculations made by M.Larionova, Master student 2013-2015, Chair ‘International Oil & Gas Business”, Russian
Gubkin State Oil & Gas University, on the data from rating agencies.

Diminishment of unit volumes & durations of contracts eases entry to
LNG market of new participants (consumer states & their companies)
with worsening credit ratings. This increases risks & financial costs (of
m '} =S==22222=2 raising debt capital => LIBOR-plus) of LNG market development.
E& EEEEEE: . .
lA-ru’red B-raled I Non-iavesiment grads Demand for hedging instruments: (1) expansion of FSRU/FLNG, (2)
Investment grode («BB-» & below) accelerated transition to financialization of LNG market development
Source: Shell LNG Outlook 2018 (paper LNG market based on standard contract), and (3) increasing
role of (reverse to) LTC.
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CURRENT &
FORECASTED
PROJECTS

2008 - 2020

World FSRU
projects at the
beginning of
the 2020-ies
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https://plsadaptive.s3.amazonaws.com/eco/files/event_content/fsru-2020-speaker-interview-

Thank you for your attention!

Disclaimer: Views expressed in this presentation do not necessarily reflect (may/should reflect) and/or
coincide (may/should be consistent) with official position of Gazprom Group (incl. Gazprom JSC and/or
Gazprom export LLC), its stockholders and/or its/their affiliated persons, or any Russian official authority,
and are within full personal responsibility of the author of this presentation.

Note: Study is undertaken with financial support of the Russian Foundation of Fundamental Research within the project
“Influence of new technologies on the global competitiveness at the raw materials markets”, project N 19-010-00782
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