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Motivation
• Context: During the summer of 2024, the electricity market zones 

of Southeast Europe experienced a prolonged period of price crisis 
that lasted almost three months. A main characteristic of this crisis 
was the periodic occurrence of extreme price spikes during the 
evening hours, which significantly raised the average prices in both 
forward and real-time markets. According to ACER’s 2025 
Monitoring Report [1] and the Commission’s Action Plan for 
Affordable Energy [2], the crisis mainly stemmed from: extreme 
heatwaves,  increased exports to Ukraine, gas-plant outages, low 
hydro levels, limited cross-border capacity.

• Research Question: In this study we explore to what extent market 
power contributed to this crisis.

• Methodology: We adopt a framework of a dominant firm that 
faces fringe competition for the zones of Greece and Bulgaria and 
utilise strategic behaviour models that allow dominant firms to 
withhold thermal capacity when profitable. These models fall in the 
families of Mathematical Problems with Equilibrium Constraints 
(MPECs) and Equilibrium Problems with Equilibrium Constraints 
(EPECs).

• Findings: We compare the market outcomes that the strategic 
models produce with results derived from models that assume 
perfect competition. We show that the former better reflect the 
market outcomes of the crisis period.
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• In the Greek zone, the dominant firm holds approximately 58% of 
thermal capacity and 67% when hydro capacity is included.

• In the Bulgarian zone, the dominant firm holds approximately 56% 
of thermal capacity and 66% when hydro capacity is included.

• GR: Available Capacity & Residual Demand 

• We formulate and solve regional perfect competition models that 
cannot capture the crisis price spikes when: (i) supplying the 
thermal capacity in a perfectly competitive way and  (ii) the 
historically used daily hydro volume is optimally redistributed across 
the day’s time units.

• We formulate MPEC models [3,4,5] to solve the below bilevel 
optimization problem, where the dominant firms choose the 
thermal capacity they offer to maximize profits, subject to a market-
clearing lower-level problem. The MPECs are solved using the 
Spatial Branch and Bound Algorithm of the Gurobi solver. 

• We extend this to an EPEC formulation to model the strategic 
interaction between dominant firms in Greece and Bulgaria through 
the integrated EU market. The EPECs are solved using a best-
response algorithm to compute generalized Nash equilibria [4,6].

• BG: Available Capacity & Residual Demand
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