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Intro

Motivation & Research Question

Under which conditions can Italy achieve a high share of renewables
in its electricity market? (2030 – 55.4%)

Can the Renewable energy policy paradox (Blazquez et al., 2018)
slow down the expansion of renewable energy?

Is a minimum price policy for VREs an effective tool for RES
expansion?
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New Electricity Trends Model

NET Features

I Dynamic macrosimulations
I Demand-led, supply constrained

I Integrated bottom-up ⇔ top-down model
I Endogenous technological progress with dynamic input-output.
I Heterogeneous households, industries and generation

technologies distributed among 6 zones
I Hourly (24 hours x 12 months) electricity market
I Hourly price variations reflect changes in weighted average

marginal costs instead of a merit order stack (Ward et al.,
2019)

I Minimum price policy: max between full cost per MWh and
30% of max. bid price for solar and wind.
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Exploratory Model Analysis

Scenario Discovery

I Scenario discovery is a model-based technique in which an
ensemble of model runs is projected to encompass various
uncertainties (Kwakkel et al., 2013).

I The generated scenarios are then screened to identify
interesting dynamics and regions in the parameter space (Gerst
et al., 2013).

I We define clusters with respect to final (2040) values of
national prices (PUN), electricity demand (MGP) and the
share of RES in supply.

I 1000 simulations to incorporate uncertainty over: minimum
price policy; cost of gas, coal and CO2; investment cost of
solar, wind and storage techs.; % excess supply exp.; storage;
electricity demand price elast.; coal phase-out; and exports
growth rate.
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Exploratory Model Analysis
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Three scenario clusters are identified:
I Low-RES & High Demand
I Baseline
I High-RES & Low Demand.
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Simulation results
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Simulation results
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Discussion & Conclusion

I 2030 (PNIEC) and 2040 (Snam-Terna) objectives are hard to
reach and will require multiple efforts.

I Scenario analysis suggests REPP is a relevant barrier for
deep penetration of renewables in Italy under the current
market structure.

I Minimum price policy seems necessary but not sufficient
for high RES share of supply.

I Results suggest a strong decarbonization in electricity
production is unlikely with high demand.

I What are we missing? Other scenarios have a positive
correlation between RES expansion and price.
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Thank you

andre.cieplinski@ec.unipi.it

francesco.marghella@althesys.com
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