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Outline 

Research questions 

Effect of 

• GHG emission ceiling/tax 

• Renewables 

• Carbon Capture and Storage 

• Demand side management 

On 

• Fuel mix in power generation? 

• Energy Trade? 

• Network expansions? 
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Outline 

Relevant aspects 

• fuel substitution 

• market power 

• climate aspects 

• perception of nuclear 
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Outline 

A multi-fuel market equilibrium model 

• Sector models can't capture 
fuel-substitution 

• Energy system models can't capture 
market power a la Cournot 
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Outline 

Energy supply chain – agents and 
characteristics 

• Supply  

• Transformation 

• Transportation 

• Consumption 
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Trade and supply relations 
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Outline 

Model characteristics 

• Single-period 

• Mixed complementarity problem 

• Transformation and transport are 
service providing infrastructure 
operators 

• Some suppliers may exert market 
power vis a vis consumers 
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www.iea.org, Energy Balances World, 2008, ktoe 

http://www.iea.org/
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Energy Balances World, 2008, Mtoe 



Category coverage 
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Outline 

Contributions 

• Market power 

• Fuel substitution 

• Climate aspects 

• IN SINGLE FRAMEWORK 
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Outline 

Data 

• Volumes 

– 2010 (BP 2011) 

– 2009 (EuroStat 2011) 

– 2008 (IEA 2010) 

• Capacities, costs, losses 

– Various sources 

• Prices 

– world averages, adjusted in calibration 
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Outline 

Cases  Studies 

• Reference  

• CO2 tax in EU-ETS 

• CO2 tax global 

• Focus Germany 
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Outline 

Energy 2010 (Mtoe, BP 2011) 
WORLD PROD CONS 

OIL 3914 
FUE 4028 
GAS 2881 2858 
SOL 3731 3556 

BFUE 59 
NUC 626 
HYD 776 
REN 159 
ELE 1834 

SUM 12146 
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Reference case – global aggregates 
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Label ELE SOL REN GAS LNG OIL FUE BFUE BTRP HYD NUC TOT 

pnet   3633 159 2889   3968   57   756 626 12087 

trade -1 0 25 -46 0 0 

refine -3863 3631 -57 57 

loss_rfn -232 -232 

power 1822 -826 -60 -374 -37 0 -287 -238 

loss_pow -1652 -99 -599 -68 0 -468 -388 -3274 

D_ELE 1821                     1821 

D_SOL   1155                   1155 

D_GAS       1871               1871 

D_OIL             1247         1247 

D_TRP             2384   57     2441 

cons 1821 3633 159 2844 105 3863 57 756 626 
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Reference EU-ETS 



CO2 TAX EU-ETS 
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GLOBAL CO2 TAX 
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GERMANY 
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• Nuclear phase out 

• Renewables plus 50 

• NordStream I 

• Green battery Norway 

• It all comes together 
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Outline 

Conclusions 

• Effects regional CO2 taxes largely 
undone elsewhere 

• CO2 tax levels affect countries 
differently (willingness to pay, fuel 
mix) 

• Global tax levels affect regional fuel 
mixes less 

Introduction 

Modeling 
approach 

Contributions 

Case studies 

Results 

Conclusions 
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Outline 

Future work 

• Sectoral consumption 

• More detail non-European regions 

• Seasonality and load curves 

• More detail electricity generation 

• network expansions (multi-period)  

• Stochasticiticy 
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Modeling 
approach 

Contributions 
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Results 

Conclusions 
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