
Quantifying Distortions Induced by Contracts for 
Difference in Sequential Electricity Markets 

– Evidence from a Simulation-Based Iberian Case Study –

Silke Johanndeiter, Fernando Lezama, Ricardo Faia, Zita Vale

Strommarkttreffen Köln, 08.05.2026



1. Motivation
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• Capacity-based Contracts for Difference (CfDs), such 
as financial CfDs, induce no dispatch distortions

• However, they induce adverse investment incentives 
(power plant with lowest strike prices in €/MW ≠ power 
plant with lowest strike prices in €/MWh)…

• …and might increase revenue volatility for investors

• Therefore, financial CfDs are not unambiguously 
favorable

• Distortions by volume-based CfDs should be examined 
carefully

• Intraday distortions have not been quantified, yet

Source: https://doi.org/10.48550/arXiv.2512.17508
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https://doi.org/10.48550/arXiv.2512.17508
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2. Theory: Setup
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Consider a renewable power plant in a sequential electricity market
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Ex post short-term profit function:

Net sales/purchases Imbalance 
settlement costs
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2. Theory: Day-ahead market strategy

CfD-payment with
Strike price S

Quantity bid

Price Bid

No (volume-
based) CfD

Basic CfD 
(reference price: 𝒑𝒕

𝑫𝑨) 
2way CfD 

(reference price: 𝒗) 

 𝑄𝑡
𝐷𝐴

Available generation 

𝑐

marginal costs
𝑝𝑚𝑖𝑛

minimum price
𝑐 − 𝑆 + 𝑣

marginal costs
+ CfD payments

Generation
costs

Note: Details on CfD definition may be found here: DOI: 10.1016/j.reseneeco.2025.101495

https://doi.org/10.1016/j.reseneeco.2025.101495
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(reference price: 𝒑𝒕

𝑫𝑨) 
2way CfD 

(reference price: 𝒗) 

 𝑄𝑡
𝐼𝐷 − 𝑞𝑡

𝐷𝐴

Excess generation if 
 𝑄𝑡
𝐼𝐷 ≥ 𝑞𝑡

𝐷𝐴

𝑐

marginal costs
𝑐 − 𝑆 + 𝑝𝑡

𝐷𝐴

distorted 
by CfD payments

𝑐 − 𝑆 + 𝑣

distorted 
by CfD payments

 𝑄𝑡
𝐼𝐷 − 𝑞𝑡

𝐷𝐴

Missing generation if  
 𝑄𝑡
𝐼𝐷 < 𝑞𝑡

𝐷𝐴

𝑝𝑡
𝑖𝑚𝑏

imbalance price
𝑝𝑡
𝑖𝑚𝑏

imbalance price
𝑝𝑡
𝑖𝑚𝑏

imbalance price

−𝑞𝑡
𝐷𝐴

Day-ahead buy-back
𝑐

marginal costs
𝑐 − 𝑆 + 𝑝𝑡

𝐷𝐴

distorted 
by CfD payments

𝑐 − 𝑆 + 𝑣
distorted 

by CfD payments

2. Theory: Intraday market
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3. Method: Simulation model
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Reconstruction of hourly day-ahead (DAM) and intraday market (IDM) demand and supply curves 
from historic bidding data in ES/PT

1)Manipulation of 
observed wind bids:

• Quantity: forecast 
changes

• Prices: Based on 
derived rules

2)Market clearing by 
maximizing social 
welfare (=area 
below curves)

Note: Monthly average wind market value as reference price and 20€/MWh as strike price



4. Preliminary Results: Effect on intraday prices
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Basic 
CfD

2way CfD 
(monthly)

2way CfD 
(yearly)

Change in 
average price 

(€/MWh)

-0.33 -0.86 -1.48

hours with 
price decrease

8.4% 31.4% 34.5%

hours with 
price increase

0 36.2% 44.7%

Note: All CfDs with a strike price of 45 €/MWh



4. Preliminary Results: Effect on generation mix 
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Note:

• Effect mainly comes 
from day-ahead 
distortions

• Sum of all intraday 
market results under 
all CfDs slightly 
increase wind 
generation



5. Summary & Preliminary Conclusion
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Effect on intraday prices:

• 2way CfD, particularly with yearly reference price, affects intraday prices more frequently than Basic CfD

• Basic CfD almost always decreases price; for direction of price change under 2way CfD is ambiguous

Effect on wind curtailment:

• Wind curtailment is highest for 2way CfD with yearly reference price and subsituted mainly by gas

• Curtailment is mainly driven by day-ahead market distortions, while net effect of intraday distortions 

decreases curtailment under our assumptions

→ Intraday distortions have a minor effect compared to day-ahead distortions

→ Overall, a volume-based 2way CfD with monthly reference price might strike a good balance



Thanks 
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silke.johanndeiter@ruhr-uni-bochum.de



Appendix



Method: Experimental setup
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Results: Overview of preliminary results
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