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Main messages / conclusions 

 

1. Just like 24 years ago, from socialism to capitalist market economies (“Wind of Change“), we are 

witnessing a major transformation, of the energy system, the “Great Transformation“, in France, Germany, 

Europe, North America, South Asia, and, globally, with important implications on natural gas (“Imagine”) 

2. Without un-economic nuclear power and without plausible carbon-dioxide removal technologies (CDR), 

natural gas has no place in a decarbonized European energy system (“Yesterday”) 

3. Investing in to new natural gas infrastructure is not necessary anymore and is most likely to lead to 

„stranded assets“, e.g. “North Stream 2“, LNG-import terminals, or natural gas power plants (“Waterloo”) 

6. In the light of the European experience, trends in global and other regional and national gas markets may 

be re-visited, e.g. India and Bangladesh (“Under pressure”) 

5. Suggest to change the narrative: From “bridge technology“ to “natural gas exit“ in Europe (and perhaps 

elsewhere, “Paint it black”) 
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1 24 years of living next door to natural gas: 1995 - 2019 

1.1 Two major transformations … 
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Source: von Hirschhausen et al. (2018)   
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1.2 … with major ramifications on natural gas 

~ 1990s: restructuring and infrastructure access (Bill Hogan, Jeff Makholm) 

 ~ Succeeded in the US, still pending in the EU 

~ Breaking up and change of nature of “long-term contracts“ 

 

 

(Hirschhausen and Neumann 2008; Hirschhausen, Neumann, and Ruester 2008; Neumann, Rüster, and 

Hirschhausen 2015)  
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~ 2000s: “Globalization of natural gas markets“ (Jim Jensen, etc.) 

 

(Siliverstovs et al. 2005; Neumann 2009) 

 ~ Organizational models for H2 or “syngas“ open to research 

~ 2007/2015: Climate considerations rising (“Paris“)  
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2 Natural gas in Europe (“Yesterday”) 

2.1 Nuclear power not part of a low-carbon energy mix 

~ „Fille de la science et de la guerre“ (Lévêque 2014, 212) 

~ None of the 674 reactors has ever been  constructed economically (Wealer et al. 2018) 

~ Current economic perspectives hopeless (Davis 2012, 201) 

~ Critical issues of decommissioning and long-term storage of nuclear waste unresolved (Wealer 2018) 

~ Only “Nuclear paradox“ can explain the European Reference scenarios (EC 2016; Löffler et al. 2018) 
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None of the 674 or so reactors analyzed in the 

text and documented in the appendix, has been 

developed based on what is generally considered 

“economic” grounds, i.e. the decision of private 

investors in the context of a market-based, 

competitive economic system. Given current 

technical and economic trends in the global 

energy industry, there is no reason to believe that 

this rule will be broken in the near- or longer-term 

future (Wealer et al. 2018). 
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Nobody has ever said nuclear power was economic (Hirschhausen 2017) 
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2.2 Illusive (Bio-)CCTS, or “negative emissions“ 

 

 

(Hirschhausen, Herold, and Oei 2012)  
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(Failed) CCTS projects in Europe 
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24 unsuccessful years … 

 Pre-2000 

“clean coal“ 

2000-2010 

“lost decade“ for 

CCTS 

2010 - 2020 

“lost decade” for BE-

CCTS 

2020 - … 

DACCTS + 

geoengineering 

CDS/R ~ fossil fuel 

industry, coal 

dominant 

~ IEA program 

“Clean Coal“ 

~ failed attempts 

~ illusion of CCTS 

maintained 

(Hirschhausen, 

Herold, and Oei 

2012) 

~ emergence of BE-

CCTS in climate 

scenarios (Fuss, 

Flachsland, et al. 2018) 

~ but: if CCTS does not 

work, how can 

BECCTS? 

~ Direct air capture: 

technically possible, but 

implausible at scale 

 

~ Geoengieering: 

organizational model 

unclear 

Energy system, 

renewables as 

alternatives 

~ alternatives 

inexistent (e.g. 

low cost 

renewables) 

~ emerging, but not 

@large scale 

~ breakthrough of 

renewables, though 

facing political 

opposition 

~ perhaps well-meaning 

coalition of climate 

modelers and engineers 

(Creutzig et al. 2019) 
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2.3 Contradictory European scenarios 

(EC 2016; Löffler et al. 2018) 
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3 “Stranded assets“ (“Waterloo”) 

3.1 North Stream 2 
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(Neumann et al. 2018)  

Units

CAPEX 10.000.000.000 -  €

equity 30% %

borrowing 70% %

credit period 20                            a

capacity 55                            bcm

utilization 50% %

equity interest 10% %

borrowing interest 7% %

Reale Auslastung 28                            bcm

tax rate 0% %

WACC 8% %

annuity 1.010.954.412     €

annuity per bcm 36.761.979           €/bcm

conversation rate 11.500.000           bcm/MWh

necessary price spread 3,20                        €/MWh
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3.2 LNG-terminals (in Germany) unlikely 

(Fitzgerald, Brauers, and Braunger 2018; Brauers et al. 2019) 
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Quelle: https://www.eia.gov/todayinenergy/detail.php?id=37354  
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3.3 Stranded investments in natural gas power plants 

(Gerbaulet et al. 2019) 
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4 Re-visit e.g. India and Bangladesh (“Under pressure”) 

4.1 India: Coal or/and solar (+ Russian nuclear) 

(Lawrenz et al. 2018) 
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4.2 Bangladesh: Coal/and or solar (+ Russian nuclear) 
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5 Change the narrative 

5.1 Natural gas is no longer a “bridge“ 

(Neumann and Hirschhausen 2015; Holz, Richter, and Egging 2015) 

  

~ Previous “bridge technologies“: 

 ~ Before yesterday: Nuclear power (Ackermann, Bierhoff, and et al. 2010) 

 ~ „“Yesterday“: Lignite (Debriv Bundesverband Braunkohle 2012) 

 ~ Today: Natural gas (Zukunft Erdgas e.V., 2018)   
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5.2 Change the narrative (“Paint it black!“) 

 

“Old“ narrative of the NG industry 

e.g. Stern (2019) 

New narratives for the low-carbon energy transformation 

(Fitzgerald, Brauers, and Braunger 2018; Brauers et al. 2019) 

~ “decarbonization“ of NG ~ “Natural gas exit“ 

~ Large-scale technical solutions to keep on existing natural gas infrastructures 

occupied, e.g. CH4-reforming, hydrogen, biogas/-methane, synthetic natural gas 

(SNG) etc. 

~ Large share of renewable energies 

~ CO2 separation as success factor („CCTS“) ~ Suite of failed projects: CCTS (Hirschhausen, Herold, and Oei 2012), dann 

BE-CCCTS (Fuss, Lamb, et al. 2018), now DACTS? (Creutzig et al. 2019) 

~ Global structural change, international trade, etc. (“Desertech+“) ~ Decentral, policentric approaches (graduate school “Energiewende 

Repowered“, 2019) 
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6  “Gotta get used to not living next door to … natural gas” 

1. Just like 24 years ago, from socialism to capitalist market economies (“Wind of Change“), we are 

witnessing a major transformation, of the energy system, the “Great Transformation“, in France, Germany, 

Europe, North America, South Asia, and, globally, with important implications on natural gas (“Imagine”) 

2. Without un-economic nuclear power and without plausible carbon-dioxide removal technologies (CDR), 

natural gas has no place in a decarbonized European energy system (“Yesterday”) 

3. Investing in to new natural gas infrastructure is not necessary anymore and is most likely to lead to 

„stranded assets“, e.g. “North Stream 2“, LNG-import terminals, or natural gas power plants (“Waterloo”) 

6. In the light of the European experience, trends in global and other regional and national gas markets may 

be re-visited, e.g. India and Bangladesh (“Under pressure”) 

5. Suggest to change the narrative: From “bridge technology“ to “natural gas exit“ in Europe (and perhaps 

elsewhere, “Paint it black”)  



The Economics of Natural Gas, Paris, June 21st, 2019 
 
 

32 

 

References 

Ackermann, Josef, Oliver Bierhoff, and et al. 2010. “Energiepolitischer Appell.” Frankfurt am Main: Financial Times 
Deutschland. https://web.archive.org/web/20100822155432/http://www.ftd.de/politik/deutschland/:lobbyismus-
der-energiepolitische-appell-im-wortlaut/50159145.html. 

Brauers, Hanna, Isabell Braunger, Franziska Holz, and Anne Neumann. 2019. “Policy Analysis of Germany’s LNG 
Infrastructure Projects.” Discussion Paper. 

Creutzig, Felix, Christian Breyer, Jérôme Hilaire, Jan Minx, Glen P. Peters, and Robert Socolow. 2019. “The Mutual 
Dependence of Negative Emission Technologies and Energy Systems.” Energy & Environmental Science. 
https://doi.org/10.1039/C8EE03682A. 

Davis, Lucas W. 2012. “Prospects for Nuclear Power.” Journal of Economic Perspectives 26 (1): 49–66. 
https://doi.org/10.1257/jep.26.1.49. 

Debriv Bundesverband Braunkohle. 2012. “Braunkohle im Energiemix.” Zeitbild Wissen 54 (Oktober): 1–36. 

EC. 2016. “EU Reference Scenario 2016: Energy, Transport and GHG Emissions – Trends to 2050.” Brussels, 
Belgium: European Commission. https://ec.europa.eu/energy/sites/ener/files/documents/ref2016_report_final-
web.pdf. 

Fitzgerald, Louise, Hanna Brauers, and Isabell Braunger. 2018. “Lock-in Mechanisms and Destabilisation of 
Sustainable Energy Transitions: Analysing the Framing of Natural Gas as Climate Friendly in the Case of LNG 
and the Broader Context of Gas Lock-in in Germany.” STEPS Discussion Paper. 

Fuss, Sabine, Christian Flachsland, Nicolas Koch, Ulrike Kornek, Brigitte Knopf, and Ottmar Edenhofer. 2018. “A 
Framework for Assessing the Performance of Cap-and-Trade Systems: Insights from the European Union 
Emissions Trading System.” Review of Environmental Economics and Policy 12 (2): 220–41. 
https://doi.org/10.1093/reep/rey010. 

Fuss, Sabine, William F Lamb, Max W Callaghan, Jérôme Hilaire, Felix Creutzig, Thorben Amann, Tim Beringer, et 
al. 2018. “Negative Emissions—Part 2: Costs, Potentials and Side Effects.” Environmental Research Letters 
13 (6): 063002. https://doi.org/10.1088/1748-9326/aabf9f. 



The Economics of Natural Gas, Paris, June 21st, 2019 
 
 

33 

 

Gerbaulet, Clemens, Christian von Hirschhausen, Claudia Kemfert, Casimir Lorenz, and Pao-Yu Oei. 2019. 
“European Electricity Sector Decarbonization under Different Levels of Foresight.” Renewable Energy, March. 
https://doi.org/10.1016/j.renene.2019.02.099. 

Hirschhausen, Christian, Anne Neumann, and Sophia Ruester. 2008. “Wettbewerb Im Ferntransport von Erdgas? 
Technisch-Ökonomische Grundlagen Und Anwendung Auf Deutschland.” Zeitschrift Für Energiewirtschaft 31 
(3): 183–93. 

Hirschhausen, Christian von. 2017. “Nuclear Power in the 21st Century – An Assessment (Part I).” DIW Discussion 
Paper 1700. Berlin, Germany: DIW Berlin. 

Hirschhausen, Christian von, Clemens Gerbaulet, Claudia Kemfert, Casimir Lorenz, and Pao-Yu Oei, eds. 2018. 
Energiewende “Made in Germany”: Low Carbon Electricity Sector Reform in the European Context. Springer 
International Publishing. //www.springer.com/de/book/9783319951256. 

Hirschhausen, Christian von, Johannes Herold, and Pao-Yu Oei. 2012. “How a ‘Low Carbon’ Innovation Can Fail – 
Tales from a ‘Lost Decade’ for Carbon Capture, Transport, and Sequestration (CCTS).” Economics of Energy 
& Environmental Policy 1 (2): 115–23. https://doi.org/10.5547/2160-5890.1.2.8. 

Hirschhausen, Christian von, and Anne Neumann. 2008. “Long-Term  Contracts  and  Asset  Specificity  Revisited:  
An  Empirical  Analysis  of  Producer-Importer   Relations in the Natural Gas Industry.” Review of Industrial 
Organization 32 (2): 131–42. 

Holz, Franziska, Phillipp M. Richter, and Ruud Egging. 2015. “A Global Perspective on the Future of Natural Gas: 
Resources, Trade, and Climate Constraints.” Review of Environmental Economics and Policy 9 (1): 85–106. 
https://doi.org/10.1093/reep/reu016. 

Lawrenz, Linus, Bobby Xiong, Luise Lorenz, Alexandra Krumm, Hans Hosenfeld, Thorsten Burandt, Konstantin 
Löffler, Pao-Yu Oei, and Christian Von Hirschhausen. 2018. “Exploring Energy Pathways for the Low-Carbon 
Transformation in India—A Model-Based Analysis.” Energies 11 (11): 3001. 
https://doi.org/10.3390/en11113001. 

Lévêque, François. 2014. The Economics and Uncertainties of Nuclear Power. Cambridge, UK: Cambridge 
University Press. 



The Economics of Natural Gas, Paris, June 21st, 2019 
 
 

34 

 

Löffler, Konstantin, Thorsten Burandt, Karlo Hainsch, Claudia Kemfert, Pao-Yu Oei, and Christian von Hirschhausen. 
2018. “Modeling the Low-Carbon Transformation in Europe: Developing Paths for the European Energy 
System Until 2050.” In Energiewende “Made in Germany,” edited by Christian von Hirschhausen, Clemens 
Gerbaulet, Claudia Kemfert, Casimir Lorenz, and Pao-Yu Oei, 345–74. Cham: Springer International 
Publishing. https://doi.org/10.1007/978-3-319-95126-3_13. 

Neumann, Anne. 2009. “Linking Natural Gas Markets - Is LNG Doing Its Job?” The Energy Journal 31 (3): 87–200. 

Neumann, Anne, Leonard Göke, Franziska Holz, Claudia Kemfert, and Christian von Hirschhausen. 2018. “Natural 
Gas Supply: Another Baltic Sea Pipeline Is Not Necessary,” DIW Berlin Weekly Report, , no. 27–2018: 241–
48. 

Neumann, Anne, and Christian von Hirschhausen. 2015. “Natural Gas: An Overview of a Lower-Carbon 
Transformation Fuel.” Review of Environmental Economics and Policy 9 (1): 64–84. 
https://doi.org/10.1093/reep/reu022. 

Neumann, Anne, Sophia Rüster, and Christian von Hirschhausen. 2015. Long-Term Contracts in the Natural Gas 
Industry - Literature Survey and Data on 426 Contracts (1965-2014). Berlin: DIW Berlin. 
http://www.diw.de/documents/publikationen/73/diw_01.c.498163.de/diw_datadoc_2015-077.pdf. 

Siliverstovs, Boriss, Guillaume L’Hégaret, Anne Neumann, and Christian von Hirschhausen. 2005. “International 
Market Integration for Natural Gas? A Cointegration Analysis of Prices in Europe, North America and Japan.” 
Energy Economics 27 (4): 603–15. https://doi.org/10.1016/j.eneco.2005.03.002. 

Stern, Jonathan. 2019. “Narratives for Natural Gas in Decarbonising European Energy Markets.” Oxford Institute for 
Energy Studies (OIES) Paper NG141. Oxford, UK: Oxford Institute for Energy Studies (OIES). 
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2019/02/Narratives-for-Natural-Gas-in-a-
Decarbonisinf-European-Energy-Market-NG141.pdf. 

Wealer, Ben. 2018. “Decommissioning of Nuclear Power Plants: International Comparison of Organizational Models 
and Policy Perspectives.” presented at the Vers la maîtrise des coûts de production du nucléaire? 42ème 
Séance du Séminaire PSL de Recherches en Economie de l’Energie, Paris, France, December 12. 



The Economics of Natural Gas, Paris, June 21st, 2019 
 
 

35 

 

Wealer, Ben, Simon Bauer, Nicolas Landry, Hannah Seiß, and Christian von Hirschhausen. 2018. “Nuclear Power 
Reactors Worldwide – Technology Developments, Diffusion Patterns, and Country-by-Country Analysis of 
Implementation (1951–2017).” 93. DIW Berlin, Data Documentation. Berlin, Germany: DIW Berlin, TU Berlin. 

 


