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Two parts 

I: Market design 
II: Modeling approach 
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Electricity generation policy 

• EU-ETS: CO2 trading 
• Efficient short-term allocation 
• Price volatility, regulatory uncertainty  investment risk 

• Renewable energy 
• Many policy options; trade-off between effectiveness and 

economic efficiency 
•  Improve investment conditions for renewable technologies. 
• Regulatory uncertainty, lack of EU harmonization 
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Risk allocation is crucial 

• In an energy-only market, the increasing investment risk is fully 
allocated to producers. 

• But the consumers are the ones who benefit from security of 
supply 
• and, in their role as citizens, who want decarbonization 

• Incomplete market: consumers cannot buy reliability 
• a capacity mechanism can be used to do this for them 
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Do we need a capacity mechanism? 

• Capacity mechanism: policy instrument for improving generation 
adequacy 

• Can be used to mitigate investment risk due to: 
• decreasing load factor thermal plant 
•  regulatory uncertainty 

• How to design a capacity mechanism? 
• Interference with other policy instruments, neighboring markets? 
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Strategic (‘Mothball’) Reserve 

Reserve operated by TSO 
• Old units, also new ones? 
• Contracted or purchased 
• Dispatch criterion 

• marginal cost plus margin  reduction of scarcity prices 
• value of lost load 

• Examples: Sweden, Finland, Poland, New Zealand 



11/21 Market design 

Strategic reserve - issues 

• How dispatched? 
• Only dispatch at value of lost load (VOLL) is theoretically 

efficient 
•  but what is the VOLL? 

•  high price spikes 

• Dispatch at lower price  displacement of capacity  
 need larger and more active reserve 

 Independence of TSO? 

• Leakage to neighboring markets 
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Reliability contracts 

• The system operator purchases options from the producers. 
• These give the SO the right to the difference between a certain 

strike price and the spot price. 
• Costs and benefits are passed through to consumers. 

• The volume of the options equals the expected demand plus a 
reserve margin. 

• The options are purchased in auctions. 
• Forward auctions provide investment security 

(Inventors: Pérez-Arriaga, Vázquez and Rivier) 
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Reliability contracts in a 
decentralized market 

• Which reference price for the options? Power exchange, 
balancing? 

• Who buys the options? The TSO? Retail companies? 

• Bilateral version: place the obligation to buy options on retail 
companies and large consumers. 
• Consumers call the options when they want to. 
• How to deal with vertically integrated electricity companies? 

• Interaction with neighboring markets? 
• Latin America, UK? 
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Capacity subscriptions 

• Consumers pay a fixed capacity price for the peak capacity that is 
reliably available to them. 

• Capacity credits are sold by generators. 
• a capacity market develops. 

• When demand is critically high: 
• consumers need to limit their consumption to their contracted 

capacity, 
• generators need to produce the capacity that they sold. 

• At other times, consumption is not limited. 
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Capacity subscriptions - simplified 

• Same proposal for medium and large consumers. 
• Small consumers do not choose the volume of their capacity 

subscription. 
• Instead, they simply pay a fixed fee proportional to their peak 

demand 
• or, better: their demand during peak hours. 

 Simple, no public education needed 
 Preservation of the incentive to reduce peak demand. 
• ‘Immune’ to vertical integration, but forward market for capacity 

more difficult to organize. 
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Analysis 

• Strategic reserve: short-term fix 
• Integrate RES-E and security of supply policy? 
• Reliability options: type of long-term contract 

• combine with mandatory long-term RES-E contracts 
•  renewable obligation (quantity requirement) with more income security for 

producers 

• or mandatory forward contracts for all demand 
•  e.g. with maximum carbon content 

•  producers would offer packages of renewables + backup cap. 

• Capacity subscriptions: no need/possibility to integrate with RES-E 
policy? 
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Part II: Modeling approach 

Agent-based model (under construction): a ‘Virtual laboratory’ with:  
• competing power companies; 
• two, interconnected markets; 
• with optional CO2 policy: 

• cap & trade (with optional price floor); 
• or carbon tax. 

• Object: test aggregate effects of assumptions regarding individual 
investment behavior 
• under different policies  
• and under different scenario assumptions. 
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Focus on investment behavior 

• Companies make decisions about: 
• power plant dispatch; 
•  investment (quantity and technology) and disinvestment; 
• contracts (prices, duration). 

• Based on fuel & carbon prices, demand, generation capacity, 
contract portfolio etc. 
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Current state 

• Basic model finished 
• Model extended with long-term contracts: 

• 1, 5 and 10 years 
•  for any part of the load-duration function 
• prices based on spot prices and cost of generation 

• Currently verifying & finetuning model 
• behavior is still somewhat instable 
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Plans 

• Use model to test combinations of: 
• CO2 policy (ETS, price floor, tax) 
• RES-E policy 
• Capacity mechanism 

• In interconnected markets. 


