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Overview

Targets set at the EU level to promote the use of renewable energy sources, the reduction of greenhouse gas emissions and energy saving are proving increasingly pervasive and ambitious. In order to minimize the resulting costs for the economic system, environmental policies should be implemented in an integrated way, taking into account the strong interaction between the three different goals. In this respect, a coherent regulatory framework should aim at equalizing costs per unit of saved toe across the different incentive schemes. If this is not the case, the system is likely to reallocate resources inefficiently among the various sectors or classes of market participants. To assess the efficiency of Italy’s incentive schemes, a quantitative indicator is developed on the basis of market prices fetched by environmental certificates.

Since well functioning environmental markets are supposed to incorporate all the relevant information, including the impact of regulation, unit costs implied by white, green and black certificates’ prices in Italy are derived for the period 2005-2007. Given the major regulatory changes introduced for the years 2008-2012, some alternative scenarios, with respect to the electricity sector, are also constructed to infer the trends that are most likely to emerge in terms of incentive’s implicit costs. Finally, price (and incentive schemes’ unit cost) estimates are projected up to the year 2020 to check their consistency with the targets set by the EU. 

Methods

In order to assess the systemic implications of a set of environmental policy instruments, we use a model of the Italian electricity sector
 generated by the MARKAL-TIMES modeling tool. This class of models is usually applied to the analysis of the entire energy sector, but may also be used, as in our case, to study in detail single sectors. The model is a demand-driven optimization tool that aims at finding the mix of energy sources and technology options that minimize the overall cost for the energy-system of fulfilling the demand for energy services over the time period under review. Under different constraints (e.g. caps on carbon dioxide emissions, rapid penetration of advanced technologies, accelerated deployment of renewable energy sources), the MARKAL-TIMES approach finds the least costly solution for the policy scenario under assessment, while maintaining the balance between energy supply and demand at each time interval over the period under analysis. 

In this study, a scenario approach has been adopted to examine the Italian electricity sector’s future development up to the year 2020. The core projection is derived from a reference scenario, consistent with current energy policies and calibrated on 2006 and 2007 data. This scenario is intended to provide a baseline vision of how the Italian electricity sector is likely to evolve if the government does nothing more to affect underlying trends in electricity demand and supply, thereby allowing us to test alternative hypotheses about the effects of new regulatory measures.

We also built two alternative scenarios which share tighter targets in terms of required electricity savings, including a constraint (lower consumption under the same demand structure) in line with the obligations deriving from the European Directive 2006/32/EC.
In one case (denominated “high carbon” scenario), higher EUAs and carbon credit prices are assumed, in order to assess the direct effect on the capability of the Italian electricity system to reduce emission levels. Moreover, this will allow us to analyze the interactions of the ETS with the TGCs system, i.e., the impact of EUAs prices on the amount of electricity produced from renewable sources. In the other case (denominated “low TGCs” scenario), TGCs prices were set lower, 80 €/MWh instead of 95 €/MWh as in the reference scenario. The chosen level is in line with current (April 2009) market prices and corresponds to a cost, for saved toe, of around 360 €, i.e. equal to the one supposed for TWCs. We will assess whether these settings are able to increase the Italian electricity system efficiency by better exploiting its potential.
Conclusions

This paper provides additional evidence that the Italian electricity system has a significant and largely unexploited potential for improving efficiency standards.  In a global context dominated by tensions in international fuel markets, Italy looks particularly vulnerable in the face of the energy measures requested by the European Commission with the aim of protecting the environment and fighting climate change, given the composition of its generating park. High electricity prices and compliance costs, implied by the challenging EU environmental targets, risk to undermine the development and competitiveness of the Italian economic system.   

The policy implication is that a coherent regulatory framework has to be developed to take advantage of the existing interactions among the main objectives pursued by environmental policy (greenhouse gas emissions reduction, energy efficiency improvement, increase of renewable energy share). The many instruments and mechanisms, that were adopted, need to be carefully calibrated in order to avoid duplications, distortions and inefficiencies.   Focusing on market based instruments, the information content of prices has been used to asses the efficiency of Italy’s incentive mechanisms. The what-if analysis performed through a set of alternative scenarios for the long-term evolution of the Italian electricity system, has shown that, by allowing unit costs per saved toe (as implied by environmental markets prices) to converge, system costs decrease consistently over the years and targets set at the European level can be reached more easily. Given current prices, this means that energy efficiency incentives are too low and higher quotas should be imposed to promote investment in R & D, to speed up the penetration of new technologies, and to fully exploit scale economies. 
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