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Background

 The electricity market is influenced by the infrastructures available in the area

that we are considering;

 Integrating energy islands into the European electricity market is a key

challenge for the energy transition;

 Zonal markets might have strong differences, and not only in the balancing

market, where trades take place almost in real-time and are used to address flow

fluctuations, but it also holds true for the day-ahead market;

 This aspect highlights the significance of infrastructure investments in the

relevant market, sometimes substantially altering its characteristics.
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Background and scope of the work (1/2)

 Islands have fewer connection opportunities compared to the mainland;

 For this reason, their markets often display unique patterns that make them

difficult to compare with other areas and they are excluded from general analysis

(Bertolini, D’Alpaos and Moretto, 2018; Caporin, Fontini and Santucci de Magistris,

2022);

 Each form of “energy islanding” (physical, political, and service islands) presents

different challenges and opportunities that highlight the different context in which

energy isolation occurs and must be addressed to achieve greater market

integration

 Any modification to the energy infrastructure directly affects the operation of the

system and the formation of equilibrium prices (Cheng et al., 2025)
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Background and scope of the work (2/2)

 Electricity price volatility can serve as an indicator of both market

competitiveness (Bertolini et al., 2020) and the capacity of the network to

integrate local producers (Tishler et al., 2008).

 Evidence from the Italian market shows that the commissioning of the SAPEI

cable between Sardinia and mainland Italy intensified volatility spillovers,

especially during off-peak periods, despite improved average price convergence

(Sapio and Spagnolo, 2020).

 The purpose of this work is to analyze the price variance in the Sicily market

area to see if it has undergone changes after the connection of the Sorgente-

Rizziconi power cable (May 28th, 2016)
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The Sorgente Rizziconi Cable

 The power line links Sicily and Calabria;

 It is a double three-phase power line (a

configuration where there are two sets of

three-phase conductors, meaning two

separate three-phase systems running in

parallel);

 It is located more than 350 meters deep;

 It helps the integration of renewables in the

power system. Source: TERNA, https://lightbox.terna.it/
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Context – market zones

Before 2021 After 2021

Source: TERNA, https://lightbox.terna.it/it/insight/riorganizzazione-zone-mercato-elettrico 
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Dataset
 To perform the analysis, we build a dataset of daily energy prices in the day-

ahead electricity market in Italy, by zones (source: GME);

 We use data from 2015 to 2018;

 The «event» (new connection) happened on May 28°, 2016.
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Methodology

1. Explorative data analysis to identify models for electricity prices and volatility

2. Estimation of the mean of electricity prices (non parametric additive model)

3. Conditional price variance:

 The analysis applies a semi-parametric GARCH model with a logistic

intervention function to estimate changes in conditional price variance;

 A fully non-parametric additive model is employed as a robustness check,

allowing the data to shape volatility dynamics without imposing a predefined

structure.

4. t test on the logistic coefficients of the GARCH-L and ANOVA for the non

parametric model
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Model
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Conditional variance
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Identified model
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Intervention function(s)
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 Logistic specification for the intervention function in the parametric form

 Non parametric additive model
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Estimated intervention function for Sicily
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Conclusions
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Conclusions

 We consider evolution in time, identifying the “intervention” from data variation

 The findings indicate that the interconnector activation led to an increased zonal

price volatility only for the island

 Price variance delivers information about the market competition level

 Following Sapio and Spagnolo (2020), interconnerctors redestribute volotility

across regions

 Effects however vary according to specific characteristics of the market involved

(market structure, share of renewables, direction of power flows)
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