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Fossil Gas has strong climate impacts

* Fossil gas consists largely of methane (short lived ghg)

* Within 20 years global worming potential of methane is 86 times higher than that of CO, and 34 times
higher over a period of 100 years (IPCC 2014)

» Fossil gas is particularly harmful to the climate when it escapes unburned into the
atmosphere

« Emissions occur at each segment of gas development

* Inthe USA measured leakage rates are about 60% higher than inventory estimates
(Alvarez et al. 2018).

« Leakages occur in both the unconventional and conventional production of fossil gas
(Cremonese and Gusev 2016)

« Leakage rates higher than ~ 2.7 % of the total gas burned, level the advantages of
fossil gas over coal (EDF 2013)

* No independent measurements in the EU and Germany
* No reliable emission rates of Russian gas (Cremonese and Gusev 2016)

‘ High methane losses a realistic conclusion (Cremonese and Gusev 2016)
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Development of Gas Consumption in Germany in Compliance

with the Paris Agreement

Primary energy consumption in Germany in PJ
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Fossil Gas in Germany

Germany is the biggest fossil gas consumer and distributer in the EU
Primary energy consumption by energy source in 2018
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Fossil Gas in Germany

Distribution of supplier countries in 2017
v" Well-developed fossil gas
infrastructure

v'Well connected to the European
gas grid

v 46% of the fossil gas volume was
exported to European countries in
2015

v'Largest underground fossil gas
storage volumes in the European
Union

v'Fourth largest storage capacity in
the world

v'"No LNG terminal

Sources: (Kochems, Hermann, and Muller-

) ®m Russian Federation ®Norway #Netherlands ™ Other European countries
Kirchenbauer 2018) y p

Statista (2018)
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LNG in Germany

Pipeline (existing)

- Pipeline (planned /under construction)
LNG Terminal (existing)
LNG Terminal (planned)

Lang and Westphal (2016; 8);
CoalSwarm (2018)
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LNG in Germany

Wilhelmshaven Brunsbuttel Stade

G LNG
Operators/ ] g comen @
Investors uni

per Mitsui O.S.K. Lines cosmgeresneres \fQPaK @E
Oiltanking R,
Storage capacity 263,000 cm 480,000 cm Unknown
Annual capacity 10 bcm 8 bcm 4-12 bcm
Connection to grid Yes Yes Yes
Construction costs ~ €1.5 billion €500 million €400-500
(shore-side terminal)  (investment volume) million
~ €130 million (first stage)
(FSRU)

Source: Ostseezeitung (2019); energate messenger (2018)
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LNG in Europe

~——— Pipeline (existing)
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G A | ‘“ 43 per cent of its current
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} v'Utilization rate of LNG

Infrastructure in the EU In
2017 less than 25%

Grofbritz

(ACER and CEER 2018)

Source: Own graph based on Lang and Westphal 2016 and https://greeninfo-network.github.io/fossil_tracker/
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Lock-In of fossil gas: LNG terminals are a pure fossil project

« Hydrogen cannot be imported with the planed terminals

 Import of synthetic methane is possible but is not part of the business concept
of the terminals

* It is also not yet foreseeable whether and from where synthetic methane will
be imported

* The approval of the terminals is so far not linked to a time limit for the import of
fossil gas
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Research Question(s)

LNG Terminal Investments in Germany in the context of Climate Change Protection —
A Stakeholder Analysis

Introducing the LNG context in Germany, relating to climate impacts and market situation

Main research question:

Why do LNG terminal get proposed in Germany in times of alleged increasing climate protection ambition and why
do these proposals by private investors receive political (and financial) support?

. 4

- Who are the stakeholders of an LNG Terminal in Germany?
- Who is a marginalised/invisible stakeholder?
- What stakeholder networks exist?
- What interests in the terminals exist?
K Who is affected, in what way?

P
Conclusion: Results used to derive policy recommendations
A
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Methodological approach

1. Identification of all actors and aggregation in stakeholder groups:
« Comprehensive desk study (due to limited scientific literature we considered grey literature)
« Aggregation of single actors in stakeholder groups

* First draft of a stakeholder identification matrix with mobilized and non-mobilized stakeholders
« Supplementation of the raw version of the matrix by various experts
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Methodological approach

2. Evaluation of the stakeholders in terms of their position, the strength of their
interest in the project and their influence by different experts

» Position (opposed, supportive, non-mobilized)

« Strength of their interest in the project (high, medium, low)

* Influence/power (high, medium, low)

Stakeholders
3 expert 1 expert 2 expert 3 expert4 expert 1 expert 2 expert 3 expert4
interest influence/
(high, power (high,
medium, medium,
low) low)
involvement in the issue matches no information
more involved in the coal issue in ° - °
NGOs dt [e.g.) Germany ' 3 ' ? medium ?
active at the local level, maritime )
medium 1 ) ) .
NABU transport sector, medium medium medium
very active on national and global )
) ) medium 2 ] ]
Food and Water level in the gas issue medium medium
organization of gas stakeholder
meeting of scientists, industry
representatives, regulatiors, ngos,
municipal utility companies,
consultancies and network operators, medium 1
written objection of the terminal,
legal study of security issues of the
DUH (German terminal in brunshittel, campaign
environmental aid) agaist the terminals medium
local community ? ? medium-low  medium 2

Birgerinitiativen gas drilling more of an iusse, _? 3
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Methodological approach & ) 41 GTOUPS
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. ) ' locally affected
3. Evaluation of the second version: communities
of the matrix " some state actors
(BMU)

« Actors with only moderate or low
Interest were excluded
with some exceptions: local

communities, opposed actors, non
mobilized actors with the potential to be

- d U
mobilized, German net regulator y
. . . German Iobby

 Actors with low or medium influence

were excluded

exception: actors about whom we have w

too little information and non-mobilized :
internation ,:

actors with the potential to get mobilized
al suppliers

» Fusion of stakeholder groups due to

their similar interests and actors heat sector

. : operators state actors
Resu_lt. _17 stakehollder groups electricity

remain in the matrix sector

state actors

natlonal state
actors - network
operators

mobility sector
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Methodological approach

4. In-dept analysis of the remaining stakeholder groups
* Further desk study
« 14 Semi-structured interviews with experts and stakeholders
» Analysis of the Interviews according to Glaser and Laudel

Conducted interviews (14) Outstanding interviews

Energy Expert, Expert LNG Ministry of Transport
NGO, Citizens initiative State Government Lower-Saxony
Bundnis 90/Die Griinen, Local politician (Brunsbuttel) State Government Schleswig-Holstein

Ministry of environment, Ministry of economy

Advocacy Group Gas Industry, Advocacy Group Municipal
Utilities

Energy Utility

Transmission Grid Operator

Expert Transport (excluded)

Industral Gas Consumer
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Preliminary results: Actor Network for Brunshbittel

Brunshiittel Ports
Brunshiittel
HH Port

/ cbu Local Industry -
ChemCoast Park
lMO Shippine Bindnis (i.e. Yarra)
climate industry 90/die
targets !
Grinen .

Federal State

Ole von Schleswig-Holstei Legal report

Beust and
Coll.

Marine engine
manufacturer

i.e. MAN Dual Fuel
System

/[Oiltanking GmbH ]

German LNG
Terminal GmbH

Ministry of
Transport

Research
Institutes

=

Maritime
LNG Platform

Gas 2030
Dialogue

Transport
Sector (heavy-
duty)

Amendment of
the Gas Network
Regulation

Federal
Council

Federal
Government

Ministry of
Economics

Gasunie LNG
Holding BV

Gas Industry
e.g. Shell,
Linde

German — USA LNG
Conference
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Preliminary Results: Main Drivers

» Gas traders hope for better access to the gas market

« Changes in the LNG market

Improvement of prices in the EU compared to the Asian market, more supply on the market,
continuously increase of supply as fracking will become cheaper

* Northern Germany is strategically located (well connected to the pipeline network)
« Some of the stakeholders expect a positive effect on gas prices in Germany
improved negotiating position on pipeline prices,
@) Other stakeholders already regard this price effect as given by the neighbouring
terminals
Some of the stakeholders see an increase in demand for LNG
for shipping or heavy duty traffic

others consider a general increase in gas demand possible
in electricity production

Economic pressure from the USA
USA has developed from a fossil gas importer to a fossil gas exporter

Local policy makers welcome investment in structurally weak regions
The municipalities hope for positive effects on the local economy and tax revenues
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Preliminary Results: Main Drivers

* Industry as well as the local community hope for an improvement of infrastructural
connections (rail, road, gas network)
=) Political support e.g. through rapid amendment of the Gas Grid Access Regulation,
financial support by the federal states
» Some stakeholders want to improve the security of supply in Germany by building the
terminals.
<e=) Some of the stakeholders do not see the construction of the terminals as the right

way to improve supply security

2012 it was found that digitalizing communication in case of an interruption would contribute
more to security of supply than the construction of a terminal

€4=) Handling of the terminals not large enough
<€=) Security of supply was already sufficiently high.
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Preliminary Results: Main Barriers

« The financing of the connection lines was considered a major batrrier.

Previously, the connection of storage facilities, terminals and gas-fired power plants was
regarded as private pipelines that had to be paid for by the investors themselves. In 2019 the
amendment to the Gas Grid Access Regulation was passed within a short period of time.
Since then, the connecting pipelines for terminals have had to be realised by the gas grid
operators and the costs are passed on to the gas customers. This removed a major barrier to
the construction of the terminals.

« High price difference to Pipeline Gas
Germany has very good import capacities via pipeline and is very well connected to the
European gas network.

« Currently the economic viability is not given but could come in the future

« The investments and the risk are high, therefore a large part of the capacities must be
sold in advance.
At present the expression of interest procedures are still ongoing and it seems unlikely that
the terminals will be built unless a large part of the capacities can be assigned through long-
term contracts in advance
* Very large companies are active in the LNG market, compared to relatively small
German energy companies.

« Utilization of European terminals is still low on average

23rd REFORM Group Meeting, Salzburg
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Preliminary Results: Main Barriers

« Potential resistance from local civil society against the connection lines

« Approval process of the Terminals

In Wilhelmshaven there is a permit for the landside terminal but not for the planned FSRU. In
Brunsbduttel there is a legal report from the DUH (a German NGO) which disputes the approval
capability of an LNG terminal in the immediate vicinity of a hazardous incident operation (toxic
waste incineration plant) and an interim storage facility for radioactive waste. (Ziehm 2019)
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5) Conclusion

* Numerous actors currently have an interest in the realization of the terminals for very
different reasons and form a complex network

« Climate protection plays no role in the implementation of the projects

« This interaction of different actors and their interests creates a window of opportunity
that makes the realization of LNG terminals in Germany more probable at the current
time than in the past

* An actual realization of the terminals depends on many factors (sufficient market
interest, fulfilment of approval requirements, social acceptance, etc.)

« Security of supply in Germany is guaranteed even without the terminals

m=) The planned LNG terminals are purely fossil projects

mm) |nvestment in fossil infrastructure projects jeopardizes the achievement of the
German climate protection goals, especially if promises for subsidies are made

23rd REFORM Group Meeting, Salzburg

TU Berlin - WIP
-25 - October 16, 2019

Isabell Braunger



sSources

ACER, and CEER. 2018. ‘Annual Report on the Results of Monitoring the Internal Electricity and
Natural Gas Markets in 2017: Gas Wholesale Markets Volume’. Ljubljana and Brussels: Agency
for the Cooperation of Energy Regulators and Council of European Energy Regulators.

Alvarez, Ramoén A., Daniel Zavala-Araiza, David R. Lyon, David T. Allen, Zachary R. Barkley, Adam R.
Brandt, Kenneth J. Davis, et al. 2018. ‘Assessment of Methane Emissions from the U.S. Oil and
Gas Supply Chain’. Science 361 (6398): 186-88.

Boyens Medien (2019): LNG-Terminal: Investoren beantragen Genehmigung (12.02.2019).
CoalSwarm (2018): Global Fossil Project Tracker; (Internetseite).

Cremonese, Lorenzo, and Alexander Gusev. 2016. ‘The Uncertain Climate Cost of Natural Gas:
Assessment of Methane Leakage Discrepancies in Europe, Russia and the US, and Implications
for Sustainability’. IASS Working Papers.

Dammann, J. (2018): LNG: Vieles spricht flr Stade; in: Kreiszeitung Wochenblatt (9.11.2018).
energate messenger (2018): Novatek und Fluxys planen LNG-Terminal in Rostock (30.08.2019).
energate messenger (2019): LNG-Terminal Wilhelmshaven sucht Interessenten (20.05.2019).
German LNG Terminal (2019): Geplante Ausstattung des Terminals; (Internetseite).

Handelsblatt (2018a): Novatek und Fluxys bauen FlUssigerdgas-Terminal in Rostock (17.10.2018).
Handelsblatt (2018b): Offenes Rennen um Deutschlands erstes Flissiggas-Terminal (18.09.2018).

TU Berlin - WIP 23rd REFORM Group Meeting, Salzburg
Isabell Braunger - 26 - October 16, 2019



sSources

IPCC. 2014. ‘Climate Change 2014: Synthesis Report. Contribution of Working Groups [, Il and Il to
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change’. Geneva,
Switzerland: IPCC.

Kochems, Johannes, Lisa Hermann, and Joachim Mduller-Kirchenbauer. 2018. ‘Auswirkungen und
Rickwirkungen von Klimaschutz und Energiewende auf die Gasversorgung einschlief3lich
erneuerbarer Gase in Deutschland’. Berlin.

Lang, K. and Westphal, K. (2016): Nord Stream 2 — Versuch einer politischen und wirtschaftlichen
Einordnung; SWP-Studie.

Lang, Kai-Olaf, and Kirsten Westphal. 2016. ‘Nord Stream 2 - Versuch Einer Politischen Und
Wirtschaftlichen Einordnung’. Berlin / Wuppertal: SWP.

LNG Terminal Wilhelmshaven (2018): Standbilder der FSRU Wilhelmshaven; (Internetseite).
Maksimenko, A. (2018): Stade will LNG-Standort werden; in: energate (30.05.2018).

NDR1 Niedersachsen (2018a): Rennen um LNG-Terminal geht auf die Zielgerade; (Internetseite).
NDR1 Niedersachsen (2018b): Erdgas-Terminal: Stade denkt schon an Baustart; (Internetseite).

Niedersachsisches Ministerium flr Wirtschaft, Arbeit und Verkehr (2015): Niedersachsischer Landtag
- 17. Wahlperiode Drucksache 17/4873 LNG-Terminal in Wilhelmshaven: Wie unterstutzt
Niedersachsen den ,Neustart*?

Oiltanking (2019): Axpo und German LNG Terminal vereinbaren Heads of Agreement Uber einen
Kapazitatsvertrag; (Internetseite).

TU Berlin - WIP 23rd REFORM Group Meeting, Salzburg

Isabell Braunger - 27 - October 16, 2019



sSources

Ostseezeitung (2019): Flussiggas fur Lkw und Schiffe: Breite Zustimmung zu Rostocker LNG-
Terminal (26.09.2019).

RWE Supply & Trading GmbH (2018): RWE und German LNG Terminal vereinbaren
Kapazitatsvertrag fir erstes deutsches LNG-Terminal; (Internetseite).

Seaports of Niedersachsen (n.d.): Seaports of Niedersachsen; (Internetseite).
Statista (2018): Erdgasversorgung von Deutschland - Verteilung der Lieferlander in 2017.

Stratmann, K. (2019): LNG-Terminal in Sicht — Bewerber Brunsbuttel findet neuen Kunden; in:
Handelsblatt (11.02.2019).

Suddeutsche Zeitung (2019): Premiere: Flissigerdgas von Schiff zu Schiff getankt (4.10.2019).
Umweltbundesamt (2019): Priméarenergieverbrauch; (Internetseite).

Ziehm, Cornelia. 2019. ‘Rechtsgutachten Zur Frage Der Storfallrechtlichen Zulassigkeit Eines
Terminals Zur Lagerung Und Regasifizierung von Flissigerdgas (Liquefied Natural Gas = LNG) in
Brunsbuittel’. Berlin: Deutsche Umwelthilfe.

TU Berlin - WIP 23rd REFORM Group Meeting, Salzburg
Isabell Braunger - 28 - October 16, 2019



Back-Up

TU Berlin - WIP 23rd REFORM Group Meeting, Salzburg
Isabell Braunger - 29 - October 16, 2019



Wilhelmshaven

Mitsui O.S.K. Lines

LNG Terminal Wilhelmshaven (2018)
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Brunsbuttel

German LNG Terminal (2019)

German LHG crossing borders in energy %

Terminal Vopak

— Oiltanking
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Stade

Seaports of Niedersachsen (n.d.)

FEEZIEGRSELRE MACQUARIE

China Harbour Engineering Company Ltd.
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