
8th Korean-German Energy Day

Rethinking capacity mechanisms

An advanced reliability reserve to incentive power 

sector flexibility while safeguarding the electricity 

market

Franziska Klauke, Martin Kittel, Mats Kröger, Karsten Neuhoff, Alexander Roth, Wolf-Peter Schill, Leon Stolle

Berlin, 25 June 2026



1. Motivation



Germany’s power sector
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Status quo

• Supply: decreasing firm capacity and increasing shares of wind and solar energy 

• Demand: electrification → variability and increased peak load

• Security of supply concerns

• Result: political desire for additional firm capacity → assets with low utilization

“Energy-only-market 2.0”

• Wholesale market: trading of electrical energy only

• Strategic reserves: capacity and grid reserve



Why do we need capacity mechanisms?
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Barriers for investments in firm capacity

• Missing money: Capping of scarcity prices to protect consumers anticipated

• Missing market: prohibitively high financing costs from lack of long-term risk allocation

• Wholesale price uncertainty

• Anticipation of subsidy delays investment

Capacity mechanisms

• Aim: ensure sufficient dispatchable capacity when needed

• Mechanism: replace uncertain revenues with a long-term, low-risk revenue stream to 

incentivize investments in firm capacity



2. Design options for capacity mechanisms



Overview
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*to be replaced with central capacity market in 11/2026

Capacity mechanims

Capacity markets Capacity reserves
Mandatory hedging on 

future markets

Central capacity markets Decentral capacity markets

Ireland, Belgium, Italy, Poland France*

Germany, Finland, Sweden
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Central capacity market
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• Central actor defines necessary firm capacity level

• Assets in capacity and wholesale markets

• Penalty or reliability options to incentivize dispatch in scarcity situations

Strengths

• Long-term contracts incentivize investment in firm capacity

• Avoids politically prohibitively high scarcity prices

Challenges

• Tendency for overcapacity

• Effective price cap in wholesale market depresses revenues



Advanced reliability reserve
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• Central actor contracts dispatchable capacity outside the market

• Assets maintained exclusively in reserve

• Activation signaled through strike price

Strengths

• Security of supply with moderately higher peak prices than price cap of capacity market

• Fast implementation and gradual adjustments possible

Challenge: strike price level 

• Low enough to avoid excessive inefficiency from idle capacity and to retain regulatory credibility

• High enough to enable investment incentive for demand-side flexibility

• Initial suggestion: 500€/MWh



3. Case study: stylized power sector in 

Germany in 2030



Case Study: impact on wholesale prices
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• Prices largely align other than peak hours

• Market: price cap at 130€/MWh (marginal cost of gas turbine)

• Reserve: higher prices up to 500€/MWh (activation of reserve)

An advanced reliability reserve to incentive power sector flexibility



Case Study: impact on investment in demand-side flexibility
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• Capacity mechanisms interact with power sector flexibility

• Market: price cap impedes investment

• Reserve: higher prices enable investment → needed in the long-run



Case study: impact on system costs
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• Both options with similar total system costs

• Market: higher mechanism costs but lower electricity prices

• Reserve: lower mechanism costs but higher electricity prices



4. Conclusion



Conclusion
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• Centralized capacity market caps wholesale 

prices, while advanced reliability reserve 

maintains moderate peak prices

• Centralized capacity markets crowd out 

demand-side flexibility investments, while 

reliability reserves unlocks them
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Backup



Research design
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Stylized scenario Germany 2030

• Completed coal phase-out

• Endogenous investment: gas turbines, battery and hydrogen storage, and demand-side flexibility

• Demand-side flexibility portfolio: intermediate product storage, electricity storage, district 

heating storage (excl. from capacity mechanisms)

• Weather years: 2009 as design year, 2008 – 2014 dispatch years with summer2summer horizon



Case study: power plant portfolio
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Central capacity market

• 101 GW →max. residual load + 5 GW safety margin

• Technologies: gas, hydrogen, oil, bio energy, hydro reservoir

Advanced reliability reserve 

• 35 GW new capacity → sized to achieve 101 GW of firm capacity in wholesale market and reserve

• Activation at strike price = 500€/MWhel



Case study: utilization of reserve capacity
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• Used in only very low amount of hours



Model assumptions: generation and demand
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• Annual electricity demand 700 TWh 

(670 TWh + 19 to 25 TWh for 

district heating ) → additional load 

distributed equally across all hours 

of the year

• Exogenous: wind and solar power, 

bio energy, and hydropower

• Demand time series from ERAA 

2023

• Heating demand from when2heat



Model assumptions: energy intensive industry
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• Demand flexibility from energy storage or intermediate product storage

• Load change potentials, maximum duration of load change, and costs from literature

• Implemented as storage, investment costs accrue for energy capacity



Model assumptions: process heat
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• No seasonality → flat demand profile

• High-temperature heat pumps for levels up to 160°C, resistance boilers up to 500°C

• Storage efficiency = 90%, capacity 30% of electrical input, losses = 3% p.d., max. duration = 

72h



Model assumptions: district heating
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• Strong seasonality

• Annual demand = 95TWhth = 30% of annual demand in residential and commercial buildings

• Larg-scale ground sources heat pumps

• Water tanks as storage medium, efficiency 90%, standing losses 2% p.d.

• Heat pumps exogenous, while storage energy capacity is endogenous with 50€/KWhth

• No decentralized heat pumps or storage
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