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Executive Summary

The study assesses future options for gas supply diversification of the EU and Germany until

2035. It provides comprehensive research on the economic and political fundamentals that are

OLNHO\ WR VKDSH (XURSH:-V JDV IXWXUH 7KHVH |IXQd&bBRelHQWDOYV
scenarios, which could shed light on the key directions European supply may take in the next

two decades.

%DVHG RQ D VHW RI DVVXPSWLRQV WKH VWXG\ SUGy WEms WKUHH
the reference scenario “"1RUG '"UNGIR WD QG "6 R XWKHU Go§HIWe B2 RaNgs are
distinguished by two principal factors. One factor is the pricing strategy adopted by Gazprom

DQG LWV FRPSHWLWRUV LQ (XURSH 7KH SULFLQJ VWUDWHJ\ FRXO
gas suppliers compete IRU PDUNHW VKDUH YLD XQGHUFXWWLQJ WiKHLU SU
the principal priority is ensuring higher prices for natural gas rather than maintaining a market

share. In case of a competitive pricing strategy, competition keeps prices relativel vy lower 3

KHQFH WKH "*DV RQ 6DOHu WD O HheldRrent\riaiketiBudiqQpnentsin the

global but also the European gas market the competitive pricing scenario will be the reference

scenario of the study at hand .

The second factor is the sum outcome of political factors that have proven to be consequential

for natural gas supplies in the past, and are likely to remain so in the future. Accordingly

politic al developments, both domestic and external, determine how two major supply options

for Europe materialise. These two options are the construction of the Nord Stream 2 and the
HISDQVLRQ RI WKH 6RXWKHUQ *DV &RUULGRU $FFRUGBEH®IO\ WKH
IDLOXUH WR EXLOG WKH 1RUG 6WUHDP SLSHOLQH ZKHUHDV WKH
a range of political developments that obstruct the further expansion of the Southern Gas

Corridor.

Southern
Setback

Gas on Sale Nord Dream

Pricing strategy Competitive Oligopolistic Oligopolistic

Southern gas
corridor
expansion

Possible Possible Not possible

Nord Stream 2
expansion

Possible Not possible Possible




Executive Summary

As illustrated in Figure S1, the Gas on Sale Scerario assumes competitive pricing by Gazprom
and its main competitors, along with a political context that does not prevent the realisation of

the Nord Stream 2 pipeline project and the expansion of the Southern Gas Corridor. The
"1RUGHDPpu 6FHQ BedoR the\as&umption of oligopolistic pricing by suppliers coupled
with a political context that obstructs the development of the Nord Stream 2 project. In the
"6RXWIKHIWEDFNu 6FHQ D U \aRablevinfidereibgVitRepolitical context is  the (8 -V
hope and ability to rely more on the Southern Gas Corridor as an alternative source to diversify

its natural gas supplies.

The economic analysis is conducted by applying the global gas market model COLUMBUS, which
is an economic equilibrium model of gas su pply with the possibility to simulate oligopolistic and
competitive strategies , as well as endogenous investment in gas infrastructure. The political
analysis is founded on comprehensive research on the relevance of politics in energy policy
decisions. Future projections on political developments are based on established scenario
writing literature underlining a process of formulating scenario building blocks. The political
scenarios are cognizant of a wide array of uncertainties, but also benefit from a ra nge of
constraints and predetermined elements that allow narrowing down future projections.
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Executive Summary

The EU gas supply mix is about to change substantially over the next 20 years. As gas
production in the EU and Norway is about to decline, Russia  will strengthen its position
DV WKH (8:V QXPEHU RQH JDV VXSSO\ FRXQWU\

In the EU gas supply mix of 2035 as simulated in the Gas on Sale scenario and assuming a
constant development of gas demand, EU and Norwegian gas production makes up for only
32 percent compared to 57 percent in 2014. Russia increases its market share from
27 percent in 2014 to 33 percent in 2035. But the biggest growth is in the role of LNG in
meeting EU gas demand 3 LNG imports account for 25 percent of EU gas supply in 2035,
which is 16 percentage points higher than in 2014.

34% 18%

EU mNorway M®Russia ®Southern Corridor ®North Africa mQatar ®United States Others
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Executive Summary

Russian pricing strategy proves to be crucial for the future EU gas supply mix. If Russia
wants to fill the European supply gap, it has to pursue a competitive pricing strategy. In
contrast, a Russian oligopoly strategy leads to strong competition in LNG and the
Southern Gas Corridor. Political factors, however, are also effective in reaching this
outcome.

,Q WKH FRPSHWLWLYH SULFLQJ *DV RQ 6DOH *R6 VFH&pDULR 5>
accounting for 156 bcm in 2035. This scenario assumes that the political context makes it

possible for Russia to build the Nord Stream 2 pipeline, while the Southern Gas Corridor also

ILQGY FRQGXFLYH JURXQGV IRU VRPH HJgin@Eurbfeg\gasapgdy DOO 5
grows, however this trend is counterbalanced by the growth of gas flows from potential

alternative supply sources. Accordingly, LNG imports grow substantially, amounting to

120 bcm in 2035, as gas volumes coming from the Southern Gas Corridor also increase
moderately, reaching 26 bcm.
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FIGURES3: EU GAS SUPPLY IN THEE SCENARIOS FROM 20 TO 2035

7KH VWXG\-V VLPXODWLRQ RQ WKH UROH RI SULFLQJ VWUDWH.
supplies, particularly for Russia as the principal supplierto the EU-28. Thus, the Nord Dream

(NoD) scenario assumes major suppliers, including Russia, adopt an oligopolistic strategy

amidst a political context that obstructs the construction of Nord Stream 2 while

encouraging the further expansion of the Southern Gas Corridor. In this scenario, Russian

gas faces stiff competition from the Southern Gas Corridor and LNG. Russia remains the most
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Executive Summary

important supply country of the EU, bu t contributes only 97 bcm or 21 percent to the EU gas
supply mix in 2035. With an oligopoly strategy, Russia withholds large volumes to secure
relatively high gas prices. At the same time, higher prices attract LNG imports amounting to
157 bcm. Suchhigher prices also facilitate the expansion of the Southern Gas Corridor , which
brings 41 bcm.

The Southern Setback (SoS) scenario, maintairing the assumption of oligopolistic pricing,
looks at the possibility of a major disappointment with respect  to EU hopes to diversify its
gas resources through the Southern Gas Corridor. Assuming that the regional political
context, namely in Turkey and it s neighbourhood, lead to this setback, this has major
repercussions for Russian gas and LNG. Under this scenario, which also assumes an
improvement in political relations with Russia that helps to remove obstacles for building
Nord Stream 2, supplies from Russia remain at 107 bcm - significantly lower than in the Gas
on Sale scenario. LNG suppliers therefore achieve the biggest gains in European gas market.
Driven by higher prices - WKH UHVXOW RI WKH PDLQ VXSSOLHUVLENBOLJRSR
imports amount to 164 bcm, with 67 bcm coming from the US.
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|

The Gas on Sale scenario exhibits a need for investment in two new major pipeline routes
supplying the EU: Nord Stream 2 and the Southern Gas Corridor. The political context is
conducive to the implementation of both of these major routes.

Assuming Russia plays a competitive pricing strategy, this triggers a need for investment of
54 bcm/a of additional Nord Stream capacity. Ukrainian transit fees can be avoided, making
Russian gas mee competitive in the EU gas market. The Nord Stream expansion would imply
a build-up of new interconnection capacity linking Germany, Czech Republic and Slovakia,
thereby enabling supplies to Eastern European countries.

The other major pipeline project fo r future EU gas supply, as derived in the Gas on Sale
scenario, is a pipeline via Turkey, Bulgaria, Romania, Hungary and Slovakia, connecting gas
supply from the Southern Corridor with the EU, in addition to the TAP project already under
construction. Besides Nord Stream 2 and the Southern Gas Corridor, some smaller
interconnector projects are built for strengthening market integration in South Eastern
Europe.

However, it needs to be noted that this analysis somewhat simplifies the modelling of
infrastructu re needs since it focuses on crossborder trade, and its temporal and spatial
granularity is rather low. Therefore, in reality, infrastructure needs may be higher, like for
security of supply or gas transport within a country.

. - : N :
" L%
el B
FIGURES4 DEMAND FORNFRASTRUCTURBENVESTMENTBCM/A) BETWEEN 2020 AND 203 IN THE GAS ON
SALESCENARIO
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(XURSH-V YDVW FDSDFLW\ IRU /1* LPSRUWY DQG SLSHOLQH LQ'
WHUPLQDOV HQVXUH D KLJK GHJUHH RI FRPSHWLWLRQ IURP |/
position as a gas importer when dealing with suppliers.

The growth of European LNG imports partly compensates for decreasing European gas
production. Furthermore, LNG imports enhance competition in the European gas market in
every scenario. Irrespective of whether major pipeline suppliers led by Russia adopt
competitive or oligopolistic pricing s trategy, the EU has the strategic advantage of a well -
equipped gas infrastructure. As such, current annual import capacities of European LNG
terminals amount to 214 bcm/a. Hence, no new LNG terminal investments are required in
the Gas on Sale scenario. Addtionally, large pipeline capacities, at least in Western and
Central Europe, enable cross-border trading of imported LNG. EU progress towards market
integration, both in physical and in regulatory aspects, appears to pay off. The high level of
market inte gration helps to create competition among pipeline gas and LNG, putting Europe
in a strong position.

However, it is important to mention that this analysis does not account for infrastructure
bottlenecks within countries, which may alter the picture forsp  ecific countries. The analysis
also does not focus on the prospects for select new LNG terminals, which might be justified
by the energy security concerns of individual EU member states, but overall are not required.
The case in point is additional LNG ter minals in South East Europe. Both issues would require
further research.

FIGURESS ANNUALNATURAL GAS FLOW&CM)WITHIN EUROPE IN THESAS ON SALESCENARIO IN 2035

Xl



Executive Summary

Europe benefits from lower gas prices if  Russia opts for a competitive pricing strategy
instead of oligopolistic pricing.

In the Gas on Sale scenario, wholesale import prices to Europe, here illustrated by using
Germany, are projected to reach 15 EUR/MWh in 2020, increasing to 30 EUR/MWh in 203.
European gas prices are lowest in the Gas on Sale scenario assuming competitive pricing. In
such a scenario, prices are 3.6 to 4.0 EUR/MWh (2020) and 4.2 to 5.6 EUR/MWh (2035) lower
than in the alternative scenarios . Even though Russia has a higher market share in the Gas
on Sale scenario, prices are lower. This result underlines again that a high market share does
not necessarily imply a high dependency from a supplier, as actual and potential competition
has to be accounted for. The outcome is also preconditioned on assumptions on the political
context, particularly with respect to the presence of a good environment to expand the

6RXWKHUQ *DV &RUULGRU *DV |URd$cowpétitidn irFtReLEU LnGtRoly pird Q KD Q F |

its eastern members. Without the additional gas from the Southern Corridor (see Southern
Setback scenario), gas prices will be higher.
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Executive Summary

In the Gas on Sale scenario, when Russia opts for a competitive pricing strategy, a full

expansion of Nord Stream 2 is economical. In the Nord Dream scenario the pipeline is

not built for political reasons. In the Southern Setback sce QDULR DVVXPLQJ 5XVV
oligopolistic pricing strategy, the simulation suggests that even one string of Nord Stream

2 capacity may not be fully utilised, which makes construction of the pipeline at its

projected capacity not economic ally sound .

Based on asumptions about transit fees through Ukraine (see below), the Gas on Sale
scenario indicates that investment in Nord Stream 2 to circumvent Ukraine is economically
rational from the Russian perspective. However, the demand for additional transport
capacity on the Nord Stream route largely depends on the pricing strategy of Russia
(competitive vs. oligopoly). In the Gas on Sale scenario (competitive) a full expansion of
Nord Stream 2, such as an additional 54 bcm/a, is economical. In the Southern Setback
scenario (oligopoly), the simulation reveals demand for capacity expansion of only an
additional 15 bcm/a, which is less than the capacity of one string of the pipeline. Transits
through Ukraine would decline significantly in both cases given that the study a ssumes
FRQVWDQW 8NUDLQLDQ WUDQVLW WDULIIV EDVHG RQ WKHLU F
relative to gas transportation costs through Nord Stream 2 remain high 3 somewhat at the
level of 2016 in real terms. Thus, Russia has an incentive to circumv ent Ukraine via new
infrastructure in order to be more competitive in the EU gas market.

FIGURES7: RUSSIAN TRANSPORT ROE UTILISATIONIN THEGAS ON SALE SCENARIQEFT) AND IN THE

SOUTHERN SETBACK SRERIO (RIGHT)

Xl
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The profitability of Nord Strea m 2 is highly dependent on Ukrainian transit fees. By

lowering its transit tariffs, Ukraine could decrease the profitability of Nord Stream 2,

and attract more transit volumes. However, such an outcome is not certain, as political

factors alsoplayarole LQ 8NUDLQH:-V SRWHQWLDO WR VHUYH DV D WUD(

Ukraine could decrease the profitability of the Nord Stream 2 by lowering its transit tariffs,
which would also allow increasing its own transit volumes. If, in 2035, Ukraine would charge
the same transit tariffs as in 2016 (in real terms), Ukrainian transits would almost vanish,
triggering substantial flows in Nord Stream 2. By decreasing its tariffs, for instance by 60
percent, Nord Stream 2 would not be needed anymore and Ukraine would transit more than
70 bcm to the EU.

Note: For a better comparability of results, it is assumed that OPAL can be used at 100 percent

FIGURESS: UTILISATIONOF RUSSIAN TRANSIT ROEBWITH RESPECT TO DIFFRENTUKRAINIAN TRANSI
FEESIN 2035

+RZHYHU WKH VWXG\ UHFRJQ lcy dfVrediidinD depéndanvel @n- anSiR O
countries has a long history and economic considerations have not been the only or probably

WKH PDLQ GHWHUPLQDQW LQ ORVFRZ:-V FKRLFH RI JDV URXWHYV
LQ ORVFRZ-V UHODWRESaVis asswred tolstfive to implement its strategy of

reducing dependence on transit countries. As a result, maintaining this policy would also

ensure a decline in gas transit volumes through Ukraine. The simulation that incorporates

economic parameters provides an additional reason to think that gas volumes crossing

Ukraine are likely to decline drastically.
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Executive Summary

Without an expansion of Nord Stream 2, Ukraine benefits from higher transit volumes.
However, this enables Ukraine to increase transit revenues b y charging higher tariffs at
the disadvantage of Russia and Europe.

7R XQGHUVFRUH WKH SRWHQWLDO LPSOLFDWLRQV RI 8NUDLQ
simulates a furt her possibility when the Nord Stream 2 pipeline is not built (as well as any

new pipeline under the Black Sea) under the Gas on Sale (competitive) scenario. Under such

D VFHQDULR LI 8NUDLQH PDLQWDLQV WRGD\:V WUDB QcwiloWW IHHYV
gas in 2035 (vs. 63bcm in 2015 3 substantially higher compared to a case when Nord Stream 2

is built).
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,Q VXFK D VFHQDULR WKH (8-V GHSHQGHQFH RQ 8NUDLQLDQ W
SULFHV DV WKH\ DUH DIIHFWH G. E YoBaxdsrple,hi2035, Wkialne rbis€&sR O L F

its transit fees by 60 percent compared to the current fees, European gas prices increase by

0.8 EURMWHh Russian gas exports to Europe decrease by 22bcm, and LNG imports increase

by 14 bcm. Hence the expansion RI 1RUG 6WUHDP OLPLWV WKH SRWHQWLD

transit tariff policy.

XVI
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If Nord Stream 2 is not reali sed, Russia has a stronger incentive to play an oligopoly
strategy instead of a competitive one.

Simulations looking at the combined effect of t he chosen pricing strategy and the prospects
for building Nord Stream 2 yield significant results regarding the profitability of Russian gas
exports. If Nord Stream 2 is built, under a competitive pricin g strategy Russia gets about
2.4 billion Euros fewer profits than under an oligopolistic pricing strategy. If Nord Stream 2
is not built, however, Russia forf eits annual profits on average 3.9 billion Euro under the
competitive pricing strategy. In the latter case, Russia is forced to take the higher priced
Ukrainian transport route, making Russian gas more expensive in a competitive pricing
strategy. Under an oligopoly strategy, this effect is less important, since Russia ships less
gas through Ukraine. Hence, the Nord Stream 2 expansion makes a Russian compgtitive
pricing strategy more likely in terms of profits. Nonetheless, the oligopoly strategy is overall
more profitable for Russia. Measured in terms of revenues, Russia gains an additional
9.6 billion Euro under a competitive strategy if Nord Stream 2 is built. If Nord Stream 2 is
not built the additional revenues of enforcing a competitive pricing strategy are 1.5 billion
Euros lower and amount to only 8.1 billion Euro.
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'LWK DQ H[SDQVLRQ RI 1RUG 6WUHDP
VWUHQJWKHQHG ,Q IDFW

, IRUG 6WUHDP
DQG 5XVV I PnpdridRtkansit country
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particularly true for Russian gas. As Germany achieves access to substantially more
forei gn gas than its demand, it emerges as a major net exporter.

LV EXLOW DV GHULYHG LQ WKH *DV RQ 6DOH

, and transits will almost double compared to
today. Consequently, Germany will receive major volumes of gas via Nord Stream from
Norway and Poland. Germany will be a net exporter to the Czech Republic, Austria,
Switzerland, France, Belgium, and the Netherlands.
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Looking at the annual (non -netted) gas trade flows to and from Germany in 2035 underlines
IXWXUH UROH DV D FUXFLDO JDV KXE ngghhokringLYHUVH
countries (Figure S13)
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FIGURES13: ANNUALNATURAL GASTRADEFLOWS(BCM)TO AND FROM
GERMANYIN THE GAS ON SALESCENARIO IN 2035
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Executive Summary

Despite European and German gas production declining , there is no demand for a German
LNG terminal in the Gas on Sale scenario.

Pipeline interconnection with Belgium and the Netherlands is sufficient such that Germany
can import LNG indirectly from terminals in France (Dunkerque), Belgium (Zeebrugge) , and
the Netherlands (Rotterdam). Therefore, a German LNG terminal is not needed in the Gas
on Sale scenario. However, in the Southern Setback scenario, assuming oligopoly pricing of
Russia and no expansion of the Southern Corridor, the simulation derives a minor capacity
demand of less than 2 bcm for a German LNG terminal to be built afte r 2030. This analysis,
however, does not analyse future developments in the small scale LNG market that may , or
may not, create a potential business case for a German LNG terminal.

XIX



Policy Implications

1)

2)

3)

4)

5)

6)

The EU maintains multiple options to diversify its gas imports in the near -term and in

the longer-run. Despite a projected decline in European gas production, the EU is in a

strong position to diversify its gas imports and ensure its gas security. Externally, the

availability of alternative sources of piped ga s and growing possibilities for LNG imports

provide a favourable context for increased competition. Internally, the EU is headed

towards a fairly well established gas infrastructure and market integration that would

further enhance gas market liquidity.

TKH IXWXUH RI (8-V JDV EDODQFH ZLOO VLJQLILFDQWO\ GHSFH
likely to be an outcome of the pricing strategy of major suppliers such as Gazprom.

Whether Gazprom will adopt a strategy of competitive pricing favouring maintaining a

large amount of gas exports to Europe, or an oligopolistic pricing strategy prioritising

higher gas prices will be highly consequential.

If Russia adopts a competitive pricing strategy leading to lower gas prices on the

continent, this would ensure continu ed high gas exports. This provides a business case

IRU FRQVWUXFWLQJ 1RUG 6WUHDP %DVHG RQ WKH VWXG\-\
would trigger a need for investment of 54 bcm/a of additional export capacity for Russian

gas, which justifies Nord Stream 2. The new pipeline would allow Russia to reduce its

overall transit costs for the duration of the project, making Russian gas more competitive

in the EU gas market. This, however, assumes Ukraine maintains its current transit fees,

implying that Kyiv has the potential to significantly impact the economics of Nord Stream

2 by lowering its fees. If built and operating close to capacity, the Nord Stream expansion

would necessitate the build -up of new interconnection capacity linking Germany, Czech

Republic and Slovakia, thereby enabling supplies to Eastern European countries.

If instead of favouring growing exports, Russia adopts an oligopolistic pricing strategy,

higher gas prices will facilitate the growth of supplies from the Southern Gas Corridor

and LNG. Under such a strategy, economic factors alone would not justify building Nord

Stream 2. If built at its currently projected capacity, the pipeline would remain highly

underutilised.

7KH IXWXUH RI WKH (8:V JDV GLYHUVLILF DpglitiRIGacttRizaH YHU DO
PD\ EH SDUWO\ HIRIHQRXV-RRNHKUNR SHZR ERXOQPAULHYV FULWLF]
future, Russia and Turkey, are bound to exhibit a high level of unpredictability. The

domestic political context in both countries rests on an exc essive degree of
concentration of power around the president, which can make policy decisions highly
unpredictable.

A major project such as Nord Stream 2 may proceed under the assumption that the EU

and Russia are not engaged in a political crisis thates FDODWHY IXUWKHU 5XVVLD-
political context makes such an escalation within the range of possibilities, though not

the most likely outcome in the near future.

XX



Policy Implications

7) Likewise, the expansion of gas imports through the Southern Gas Corridor is predicated
RQ 7XUNH\-V IXWXUH UROH DV DQ HQHUJ\ WUDQVLW FRXQW!
LQIOXHQFHG E\ $QNDUD:V VWUDLQHG UHODWLRQV ZLWK WHK
expanson of gas imports through the Southern Gas Corridor would depend on ensuring
this process is reversed.
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Introduction

7KH VWXG\ SURYLGHVY D FRPSUHKHQVLYH DVVHVVPHQW RI (8 DQG
supplies in the next two decades. It combines economic analysis of market fundamentals, and

a detailed assessment of key political risks and factors that are likely WR LQIOXHQFH (XURSH
future.

The economic analysis is based on an inhouse global gas market model, COLUMBUS. As an

economic equilibrium model for gas, it allows simulating oligopolistic and competitive

strategies, as well as endogenous investment in gas infrastructure. The political analysis is

founded on comprehensive research on domestic politics and external policy developments in

several key players that have proven to be crucial for European gas. Projections about future

political risks and fact ors in European energy are based on established scenario writing

literature. A range of constraints and predetermined outcomes identified in the study allow

narrowing down future projections, while it also recognises the key uncertainties for the

foreseeable future.

7KH UHSRUW UHFRJQLVHV WKDW (XURSH:V SXUVXLW IRU GLYHU\
multiple players with varying degree of influence. Yet, it considers three players as crucial for

WKH IXWXUH RI (8:V JDV GLY H Uapean Bribkas Ri@ntijLadd/akharkéts tvhick U

deserves close attention in terms of its gas balance and shifting policy priorities. Second, the

study focuses on Russia due to its role as the biggest supplier of natural gas to Europe, and its

extensive pipeli QH QHWZRUN FRQQHFWLQJ LWV JDV ILHOGV ZLWK (XUF
geographic location and its energy diplomacy necessitate a look at its role as a transit country

for new sources of gas for the EU. Additional players, such as international LNG an d major

existing or potential suppliers of piped gas are also examined in the study, particularly in terms

of their interaction with Europe.

With the key players in place, the study puts together economic fundamentals and political

factors to develop three SRVVLEOH VFHQDULRYV IRU (8:V JDV IXWXUH WKH
"*DV RQ 6DOHp DQ DOWHUQDWLYH VFHQDULR "1RUG 'UHDPp DQG
"6RXWKHUQ 6HWEDFNu 7ZR PDLQ IDFWRUV GLVWLQJXLVEgWKH WKL
adopted by Gazprom and its competitors in Europe provides a major source of variation . The
VWUDWHJI\ FRXOG EH "FRPSHWLWLYHu ZKHQ WKH GRPLQDQW JDV V
FXW WKH SULFH RI JDV RU "ROLJRSROLVM inkiptanhikdgh@hst &8O LHUV D
instead of a market share. Second, putting politics in, the scenarios vary in terms of the political

context which could either facilitate or obstruct the development of key major supply options

for Europe. The two main supply options under consideration are the Nord Stream 2 project and

the expansion of the Southern Gas Corridor (SGC).

The distinguishing feature of the Gas on Sale scenario is the competitive pricing strategy

adopted by Gazprom, which results in relatively less expansive gas on the European continent.

For the remaining two scenarios, the study assumes oligopolistic pricing strategy. The Nord

Dream scenario reflects the failure to build the Nord Stream 2 pipeline as a result of projected
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growth in political tensi ons between the EU and Russia. Political developments that obstruct

the further expansion of the SGC characterise the core of the Southern Setback scenario.

The study proceeds in four parts. Part A provides a detailed analysis of the gas balance in the

EU and Germany. It examines gas demand in Europe, along with major sources of gas supply,
LQFOXGLQJ /1* 3DUW % DQDO\WHV LQ GHWDLO WKH SROLWLFD
GLYHUVLILFDWLRQ (8:V GULYH WRZDUGYV JDV PDO3JgddrdfationsEHUD O L
ZLWK 5XVVLD 5XVVLD:-V GRPHVWLF SROLWLFDO FRQWH[W DQG IRU
politics and energy diplomacy are examined at length. Part C introduced the three scenarios of

the study. A set of assumptions noted in this p art provides the basis for the three distinct

scenarios of the study. Part D interprets the results of the market simulation model and

describes key potential developments under the three scenarios based on their distinct

assumptions on gas market fundamentals.



Part A: Gas Demand and Supply Options for the EU aad Germany

Bl Demand

After the peak in gas consumption of 542 bcm during the cold winter of 2010, EU -28 gas demand
declined considerably in recent years , as Figure 1 illustrates. Main drivers of this development
were rising gas prices and a strong promotion of renewable energies , in combination with an
only modest recovery of gas demand after the economic downturn in 2008. ?2

Whereas demand amounted to 465 bcm in 2013, overall warm temperatures in 2014 caused a
further drop in consumption by 39 bcm to 416 bcm. In 2015 EU gas demand recovered by
4 percent.3*

The development of EU-28 gas demand can be further explained when looking at the gas demand
trends in different sectors visible in  Figure 1. The transformation sector, hence power and
combined heat and power generation, made up for 30 percent of 2014 gas demand. Gas demand
in this sector declined considerably between 2010 and 2014. This reduction can be traced back
to several developments. Fi rstly, overall demand for electricity has been lower than expected.
Secondly, gasfired plants were squeezed out of the market due to low carbon and coal prices.
The unfavourable position of high gas prices in relation to comparably low coal prices was
reinforced by the fall of CO » prices in the EU ETS. Due to an oversupply of allowances, triggered
by renewable energy national subsidies in many EU member states and a resultant expansion in
renewables, prices fell and failed their task to discriminate carbon -intensive coal plants. ®
Finally, overall mild temperatures caused lower gas demandfor heating.

In the commercial and residential sector, accounting for 4 1 percent of demand in 2014,
substantial reductions in demand can be seen between 2010 and 2014. An overwhelming reason
is temperature, but energy efficiency measures such as more efficient burners or increased
building insulation, may have had some impact, too. ®

1 Corresponding author: Harald Hecking (ewi ER&S)

2 |[EA (201%®) Natural gas information

3 Note that the calorific value that is applied in this reportis 10,620 k ~ Wh/m 3
4 Eurostat (2015)

5 Martinez, Paletar, Hecking (2015)

6 Honoré (2014)
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FIGUREL: GAS DEMAND OAHEEU-28 IN DIFFERENT SEQIRS.

SOURCE: EUROSTA[R015).

The industry sector (29 percent of EU -28 gas demand in 2014) showsa rather constant demand
since 2010, however does not reach the pre-crisis levels of 2005. This was due to efficiency
gains, strongly promoted by national governme nts, but also structural changes in the industry.
Energy intensives have steadily been playing a decreasing role in the European energy
landscape, presumably due to a shift of the industry to  other locations. ! The remaining demand
can be allocated to other sectors, in particular transportation.

1 Honoré (2014)
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AsFigure 2 indicates, the total gas demand of the EU -28 is heterogeneously divided between its
member states, with the three biggest consumers Germany, the UK and Italy accounting for
roughly 50 percent of total demand. When adding the demand of Franc e it becomes cl ear that
only four of the member states create 6 0 percent of the total demand. Continuing this procedure
eventually shows that seven member states consume 80 perce nt of European wide demand.
With an amount of nearly 78 bcm in 2014, Germany s gas consumpti is highest within Europe.
This fact seems not too surprising, as the consumption pattern closely correlates with the size,
total population and industrial activity of the country. The main drivers of gas demand are
routed in the same three sectors as det ected for the EU -wide numbers. However, the sectoral
demand allocation deviates slightly when compar ed with the EU data. In 2014, 20 percent of
German gas demand was used for power and combined heat and power generation, 43 percent
was consumed by the commercial and residential sector, and 37 percent was needed in the
industrial sector as itis illustrated in Figure 3.

The composition of gas demand over time follows similar trends as detected for the EU -wide
numbers, demonstrated by Figure 3. Gas demand decreased in the transformation sector from
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23 bcmin 2010to 16 bcm in 2014. Demand in this sector was causedfor 75 percent by combined
heat and power generation. Due to high capacities of power generation units with low variable
costs, such aslignite, steam coal and nuclear and a prio rity feed -in of renewables, gasfired
plants ranged at the end of the merit order and experienced a decline since 2010.!

Reductions in the residential and commercial sector can be traced back to warm temperatures.
Industrial demand remained stable during the last 15 years.
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FIGURE3: GERMAN GAS DEMANIN DIFFERENT SECTORS
SOURCE: EURO®AT (2015).

B Supply

The gas demand of the EU-28 is mainly satisfied by domestic production and imports from

Norway, Russia and North Africa, and some supplied through LNG from various countries. As can

be seen in Figure 4, EUdomestic production declined in the past years to 34 percent in 2014,

compared to 42 percent in 2005. In absolute numbers this means a decrease from 221 bcm to

144 bem, which is mainly due to falling production in the UK and the Netherlands, which are

WKH (8:-V ELJJHVW JDV SURGXFHUV 7KH VORZGRZQ LV HEBHFWHG \
on falling. Declining European production is to an extent made up by imports from Norway,

which grew from 14 percentin 2005 to 2 3 percent in 2014. Supplies from Russia slightly declined

1 BMWi (2015)
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between 2005 and 2010, but recovered by 2014 as new supply inf rastructure was introduced in
2011. Currently, Russia satisfies 27 percent of the European consumption. The Southern
European countries are supplied with pipeline gasfrom North Africa amounting to 7 percent of
the total EU -28 gas demand. Another 9 percent of demand is met by LNG supplies, which have
more than halved between 2010 and 2014.

At present, the EU maintains a complex network of gas pipelines , storage and LNG regasification
terminals, which has continuously grown. Figure 5 presents a simplified picture of the essential
import routes that bring gas to Europe®.
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* North Africa comprises pipeline supplies from Libya and Algeria. For 2005, there is no number for Libya available in IEA
(2016), therefore the value only represents supplies from Algeria.

Norwegian supplies flow primarily to northern and western Europe, with direct offshore
pipelines going to the UK, France, Belgium, the Netherlands and Germany. Germany received
32 bcm of Norwegian gas in 2015, followed by the UK with 27.1 bcm, and 21.9 bcm wastransited
to the Dutch market. France and Belgium were deliv ered by volumes of 17.2 bcm and 14.1 bcm,
respectively. Thus, Norway delivered about 1 13 bcm of gas to the EU in 2015. Southern Europe
is connected to North African suppliers via four pipelines, partly crossing the Mediterranean Sea.
Spain imported approxi mately 15.5 bcm of Algerian gas via connections from Algeria and

1 Please consider that there are small statistical differences in natural gas flows between IEA (2016) and EUROGAS (2015).
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Morocco. Another two pipelines transported 14 bcm of gas to Italy f rom Libya and Algeria in
2015.

Russian imports enter Europe via Ukraine, Belarus and the Baltic Segq and some direct
connections to the Baltics and Finland. The route via Ukraine is the oldest , aging back to the
former Soviet Union. In 2015, a total of 62.9 bcm of Russian gas was transited through Ukraine
with the vast majority being shipped to Slovakia (37 bcm). Significant volumes were also
delivered to Romania, Hungary and Poland: 16.4 bcm, 5.8 bcm, and 3.7 bcm, respectively.

In the 1990sthe Yamal Pipeline went online running through Belarus to Poland , and in 2015
36 bcm entered the EU via that route. The latest pipeline (launched in 2011) was Nord Stream.
It directly links Russia and Germany by an offshore connection . The Baltic States and Finland
are directly connected to the Russian gas grid and are delivered with amounts reflecting their
national d emand. Turkey gets gas via Blue Sream, another pipeline fed with Russian gas crossing
the Black Sea. Additionally, it imports some amounts of gas via pipelines from Azerbaijan (via
Georgia) and Iran.

Finally, several European countries host LNG regasification terminals , which imp orted
substantial amounts of 13.6 bcm and 12.5 bcm going to the UK and Spainin 2015. Turkey, Italy
and France imported 7.6 bcm, 6.0 bcm and 5.6 bcm of LNG respectively. Some small volumes
entered Portugal, Greece, Belgium and the Netherlands in 2015. The same holds for Lithuania,
where a terminal came online at the end of 2014.

) LNG imports (bcm)
) Pipeline imports (bcm)

'XH WR 5XVVLD:-V LPSRUWDQW SRVLWLRQ, Ba&losattkobk © dMdritbl eV VXSSO
utili sation of its different pipeline routes. As can be seenin Figure 6, supplies via the Ukrainian
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route declined substantially during the last years and were replaced by deliveries through Nord
Stream. Whereas the pipelines route transiting Ukraine delivered 65 percent (94 bcm) of Russian
imports in 2010, last year supplies via this route amounted to only 40 percent, equalling 63 bcm.
36 bcm or 23 percent came to Europe via the Nord Stream pipeline.

The amount of Ukrainian gas was especially low in 2014 due the dispute between Russia and
Ukraine.! In 2015, a recovery of imports was recognised. Usage of the Yamal route has been
relatively constant over the years ranging at roughly 22 percent, indicating a high utili ~ sation of
the pipeline. Gas amounts coming to the EU via direct connection to the Baltics and Finland
remained stable. The same holds for volu mes transported by Blue Stream to Turkey (roughly
14 bcm).
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Focusing on Germany, it becomes obvious that supply is dominated by i mports from Russia and
Norway. Russiadelivered 39 bcm of gas to Germany in 2015 which sums up to 32 percent. This
means a decrease of 4 percent points since 2014. The second largest supplier was Norway with
31 percent, followed by the Netherlands with 26  percent. Altogether, 117 bcm were imported

from the above mentioned countries in 2015. The domestic production in Germany ca me down
from 12 bcm in 2010 to 8 bcm in 2015. Germany is an important transit country with substantial

1 Martinez, Paletar, Hecking (2015)
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volumes of gas flowing out to countries like France, Switzerland, Austria or the Czech Republic.
These re-exports increased from 16 bcm in 2010 to 32 bcm in 2015.

Because of its geographical position in the heart of Europe, extensive gas infrastructure and
manifold trading connections , Germany is now a central hub for gas transports in Europe.

120
-
38
80 37 36
34
60 38
29 34
20 31
£ 40
o
20
0
- > | -10
= 16 - 22
_20 = 32
-40
2000 2005 2010 2014 2015
m Export m Russia Norway Netherlands Indigenous Production

FIGURE7: STRUCTURE OF SUPRES FOR GERMANY.
SOURCEBAFA (2016).

Focusing on the physical gas flows as derived from IEA (2016) Germany received gas volumes of
153.05 bcm in 2015, more than double its domestic demand. This number differs from the values
shown in Figure 7 since the latter focuses on trade flows as tracked by German Federal Office
of Export Control ( BAFA. Concerning the physical flows, a total amount of 75.3 bcm was
transited to neighbouring countries.® The various gas flows entering Germany in 2015 are
depicted in detail in Figure 8. An amount of 33.4 bcm was imported from the Netherlands.
Another 32.0 bcm entered from Norway and a marginal 0.9 bcm via Denmark. The biggest
amount of 36.0 bcm got into the country via the Nord Stream Pipeline. Based on the terms of
the Third Energy Package, Gazprom is allowed to use only 50 percent of the non -nationally
regulated transit capacity from the OPAL pipeline which is connected to the Nord Stream. Due
WR WKLV UHJXODWLRQ 1RUG 6 WddH BoBld\hot BeOeplditedS IDgtelady onlR |
about 41 bcm can be shipped. Moreover, entry points from Poland delivered 28.5 bcm of gas.
Additional gas entered the country via the Czech Republic and Austria, accounting for 18.9 bcm
and 1.4 bcm, respectively. These flows cannot clearly be allocated to one supply route. It is

1 The amount of German re -exports is higher compared to the BAFA number, since the IEA covers physical flows whereas BAFA refers to
trade flows.

10
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assumed that a major part is attributable to Ukrainian transits, but re  -import s from the OPAL
pipeline can be included, too. Additionally, 1.9  bcm of gas arrived into Germany from Belgium.
An important part of the imports via Nord Stream and Yamal, precisely 35.7 bcm, exited the
country again via the Czech Republic. Additionally, co nsiderable flows went to Austria,
Switzerland and France, amounting to 6.6 bcm, 10.7 bcm and 6.1 bcm, respectively. The
Netherlands received 14.1 bcm of gas. Some minor amounts were delivered to Belgium, Poland
and Denmark.

As becomes obvious in Figure 9, projections of future gas demand have been corrected
downwards during the last few years. The , ($ -2007 World Energy Outlook (WEO) projected a
sharp increase of total gas demand from 541 bcm in 2005 to 744 bcm until 2030. The 2011 WEO
adjusted the number for 2030 to 626 bcm and the current 2015 WEOestimate is 477 bcm. The
data of the WEO 20112015 in Figure 9 is based on the New Policies Scenario, while the data of
the 2007 and 2009 WEO is based o the Reference Scenario. Although there may be some
variations depending on the different scenario assumptions, there is a huge gap between the
projections of the 2007 WEO and the 2015 WEO for the long-term evolution of gas demand.
While the 2007 WEO predicted 744 bcm for 2030, t he 2015 WEO prognoses only 47hbcm for
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