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STARTING POINT

PAPER CONTRIBUTION

Context (Jones et al., 2018)

RES-E peaks expected by 2030 

Power-to-gas one of the solutions to reduce 
spillages

Modelling work that inspired us

Misaligned incentives (Saguan and Meeus, 
2014)

Power-to-gas electricity market price-setting 
and erosion of profits (Vandewalle et al., 2015;  
Green et al., 2011) 

Gas market (del Valle, 2017)
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ELECTRICITY AND GAS MARKET MODEL
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RESULTS

SENSITIVITIES

RES investment costs

CO2 price 

H2 blending/injection limits

Power system characteristics

Shape of load duration curve

RES generation availability



© Vlerick Business School

BREAKDOWN OF RES GENERATOR REVENUES
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CONCLUSIONS AND FUTURE WORK

1) PTG can play a price-setting role in the electricity market, but this 
erodes profit in arbitrage opportunity.

2) Misaligned incentives limited between the electricity and gas 
sector, but in some instances, PTG is welfare enhancing, but is loss-
making for the PTG actor.

Model 2.0

Increase detail of electricity and gas system.

Study the interaction between renewable electricity and gas targets 
and support schemes.
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RELEVANCE OF THE PAPER

Show the impact of some of the possible tools 
the European Commission is considering to 
support green gases. 

RES-Electricity and RES-Gas target

Anticipating interactions between gas, 
electricity, and CO2 pricing
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MATHEMATICAL FORMULATION
SUPPLY AND DEMAND SEGMENTS
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STYLIZED APPROACH / NUMERICAL EXAMPLE

Actors are perfectly competitive and have complete information

4 representative days (demand and res generator availability)

Danish Energy Agency technology data as input data for investment 
costs (equivalent annualized costs) and efficiency:

Biogas plant, basic configuration + biogas upgrading; Large offshore wind; 
Alkaline Electrolyser; Heat pump, air-to-water, existing one family house

Gas turbine, combined cycle; Natural gas boiler, existing one family house; 
Steam Methane Reformer 

Assume shippers have access to natural gas at fixed variable costs 
of 20 €/MWh and biogas producers have a limited cost-competitive 
feedstock supply – increasing variable costs.

The RES targets are modelled as certificate markets.

Formulated and solved as a mixed complementarity problem
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IMPACT OF RES-G SUBSIDY DEFINITION ON BIOMETHANE 
UNDER 25% RES-E AND 10% RES-G TARGETS
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CONCLUSIONS

Technology neutral targets are more difficult to 
formulate given the range of technologies available 
– at different stages of maturity – and in the end 
relate back to the policy objectives in mind: static 
and dynamic efficiency.

Emerging technologies which present sector 
coupling dynamics may increase market and policy 
interactions.
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