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Prospects for coal and clean coal 
technologies in Italy 

Italy is one of Europe’s biggest energy users. In 2013, its primary energy supply was 
158.8 Mtoe, of which oil provided 61.8, gas 57.8, renewables 24.6 and coal 14.6 Mtoe. 
However, it also has an energy import dependency of over 80%, which is significantly 
different to the average EU mix. In recent years, this has raised significant security of 
supply issues and is also a major drag on the Italian economy. In 2012, energy import 
costs reached a new high of €65 billion, which has contributed to keeping the trade 
balance deeply in the red. Overall growth in energy use through to 2030 is likely to be 
modest, in part reflecting the adverse impact of high energy costs on the national 
economy. 

The power generation sector is dominated by the use very high cost imported natural 
gas, and heavily subsidised renewables that benefit from having dispatch priority. The 
latter comprise large and small hydro, wind, solar, geothermal, and biomass, the 
incentives for which cost over €10 billion each year. Coal makes only a modest 
contribution, while the introduction of nuclear power was rejected by the populace. In 
2012, nearly 87% of the country’s electricity was generated by Italian power plants 
(285.1 TWh) while the balance (43.1 TWh) was imported from various neighbouring 
countries such as France and Switzerland. 

• Italy is one of Europe’s biggest energy users but is also a major energy 
importer. This has created security of supply issues and associated 
economic problems. 

• The Italian power generation sector is dominated by the use of very high 
cost imported natural gas, and heavily subsidised renewables, together 
with a modest contribution from coal, all of which are backed up by the 
import of electricity from neighbouring countries. 

• Coal-fired power generation has the potential to produce cheaper and 
more secure electricity even though it would predominantly use imported 
coal. In order to ensure this minimises the environmental impact, this 
would need to use High Efficiency Low Emissions technology, of which 
there are existing plants within the fleet, that have the potential for future 
CCS introduction. 

• Italy views CCS as a research priority for the sustainable use of fossil fuels. 
This will be part of a long term transition towards a much lower carbon 
society. It has an ongoing research and development programme, covering 
capture options, with an associated programme to examine CO2 storage 
options. 
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The Italian Government announced a National Energy Strategy (NES) with the declared 
aim of achieving a more secure, less expensive, and environmentally sustainable energy 
supply. The overarching aim is to structurally influence and improve the energy sector 
in various ways, making it more effective in boosting economic growth. However, 
currently, the Government maintains a reliance on natural gas and renewables for 
electricity generation, both of which are likely to keep electricity costs high. Potentially, 
as in many other countries, coal-fired power generation has the potential to produce 
cheaper and more secure electricity. The use of High Efficiency Low Emissions coal-fired 
power plants, with the potential for future CCS introduction, would offer a lower cost 
sustainable alternative to gas, thus broadening the energy mix, while ensuring that 
environmental impacts would be minimised.  

The coal power capacity in Italy is close to 10 GWe. This includes nine major plants with 
a capacity of about 9.5 GWe; these compare favourably with many of their counterparts 
elsewhere in Europe. They have been equipped with comprehensive particulate, SO2 
and NOx control systems, and have received the European Eco-Management and Audit 
Scheme (EMAS) certification. Average plant efficiency is over 40%. At the top end of this 
range, ENEL’s Torrevaldaliga Nord power plant can reach 45% (net, LHV basis). As well 
as the use of ultra-supercritical steam conditions in pulverised coal combustion power 
plants, other clean coal technologies are also under development. These include the 
commercial scale application of circulating fluidized bed combustion (CFBC) technology, 
and the co-firing of coal and biomass/wastes. Work has also been undertaken on the 
practical assessment of syngas clean-up systems for IGCC. Although there are no coal-
based IGCC plants currently operating, there are four such plants that utilise various 
refinery residues for the generation of electricity and the production of hydrogen and 
various petrochemical-derived products such as methanol. 

Italy views CCS as a research priority for the sustainable use of fossil fuels. It will form 
part of a long term transition towards a much lower carbon society. Work has been 
underway for some 15 years, with financial support from several EU Framework 
programmes and various Italian Ministries. Italian organisations have and continue to 
research the three main routes for CO2 capture, while closely monitoring 
complementary activities worldwide. An important national asset is the newly-created 
CO2 Technology Centre Sulcis, where a 10-year R&D programme on advanced coal-fired 
processes and CCS is being undertaken by Sotocarbo. Funding is being provided by the 
Italian National Government and the Regional Government of Sardinia. The current 
focus is on oxycombustion and other capture techniques aimed at coal- and 
biomass-fired power plants, and industrial processes. Proposals have been made for a 
350 MWe coal-fired power/CCS demonstration project for the Sulcis area, which would 
capture 1–2 MtCO2/year for storage in either aquifers or coal seams in the Sulcis basin. 
Construction could start in 2017.  

In an associated Italian activity, ENEL has collaborated with US researchers to examine 
the development of a 320 MWe plant based on ITEA’s flameless pressurised 
oxycombustion technology. As part of this, the US-based ThermoEnergy Corporation 
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has entered into a patent and royalty sharing agreement on clean coal technology. The 
companies plan to collaborate in order to promote, finance, design and construct a 
50 MW pilot plant to be followed by the 320 MW commercial-scale facility in the USA.  

With regard to CO2 storage, an assessment of the options has been carried out and the 
CO2 Technology Centre is implementing a 3-year programme to further explore the 
possibilities of storage in the Sulcis coal basin coupled with ECBM production. 
Complementary work is ongoing in mainland Italy.  

This note is based on the report: Prospects for coal and clean coal technologies in Italy (CCC/254, June 
2015) by Dr Stephen Mills. The report is available to download from http://bookshop.iea-coal.org.uk 
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