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SECTION A: NATIONAL PLAN

1 GENERAL OUTLINE AND PROCESS OF CREATION OF THE PLAN

1.1 Summary

i. Political, economic, environmental, and social context of the plan

Italy fully shares the Community’s approach of strengthening the commitment to decarbonise
Europe’s energy and economic systems, and of making Europe the first regional area to have a social,
economic and productive dimension with no net emissions, not least with a view to achieving
leadership in this sector internationally and thus leading the world’s other economies.

However, this path is highly complex and does not lend itself to simple solutions or predetermined
choices, but it will require measures to encourage the use of all available technologies, behaviours
and energy sources that can decarbonise the country’s economy, adapting the different choices
according to the needs of different production, economic and social sectors.

In this transition process, which requires a marked acceleration of what has been done to date,
careful consideration must also be given to the various aspects of economic and social sustainability
and compatibility with other environmental protection objectives.

Recent events affecting social systems (the pandemic, Russia’s war on Ukraine, soaring energy prices)
have highlighted the fragility of the patterns of interdependence of energy and economic systems,
showing that decarbonisation choices, which have become increasingly urgent in the light of the
climate change that is already taking place, with effects particularly in Mediterranean areas, will also
have to bear resilience factors, so that possible new adverse events can be mitigated.

Decarbonisation policies must be combined with policies aimed at maintaining the quality of life and
social services, combating energy poverty, and maintaining competitiveness and employment, given
the structure of the Italian manufacturing and production fabric, not only with regard to countries
outside Europe that do not yet implement decarbonisation policies with equal determination and
speed, but also by avoiding intra-European competition, as a result of national measures that are not
harmonised at EU level.

It is therefore necessary to develop the measures described in this Plan in terms of policy, into
operational instruments that together improve energy security, environmental protection and
affordable energy costs, contributing to European energy and environmental objectives.

The actions underlying this commitment will be explained in various forms and directorates, including
the measures transposing the Community Directives implementing the Fit for 55 package (FF55) and
the various initiatives under way at Community level, to which Italy intends to make an active
contribution at the stage of their definition, with a view to achieving ambition and substance,
promoting further and synergistic initiatives.

Looking at the scenarios in terms of emissions and the achievement of the global and sectoral targets
for 2030 outlined in the 2019 Integrated National Energy and Climate Plan (INECP), we can see a
distance in reaching them, due both to the fact that they were significantly challenging with regard
to the actual possibilities of achieving them in terms of investment and delivery time, and to the
obstacles encountered in their implementation, linked to difficulties in authorising new plants using
renewable sources, and finally to the slowing down of activities in recent times of crisis. This leads to
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a greater effort in meeting the new emission reduction targets set at Community level by 2030, which
will have to be set in a pragmatic and truly achievable manner.

The way forward will therefore require an extreme effort, particularly as regards reducing
consumption and emissions in sectors linked to the Effort Sharing Regulation (ESR1) commitments,
i.e. in sectors such as transport, civil, agriculture, waste and small to medium industry. This means
that, in addition to the measures to decarbonise the energy-intensive and thermoelectric industrial
sectors linked to the objectives of the Emission Trading Scheme (ETS), drastic measures will also need
to be taken to reduce the consumption and carbon emissions of the tertiary sector, the residential
sector, and in particular transport through a decisive modal shift towards public transport (LPT), and
to reduce mobility needs, without neglecting the replacement of public and private transport towards
more efficient vehicles with reduced CO2emissions.

There will therefore be a need for a substantial shift in lifestyles and consumption towards behaviours
with higher energy efficiency and lower emissions, to which new generations are certainly more
sensitive, acting through sources of training and information for the public, combined with forms of
promoting/discouraging behaviour according to their sustainability.

The circular economy must also be part of the standards of production and manufacturing; while
some sectors are already very advanced in recovery and recycling, the search for solutions that
minimise the use of raw materials, as well as consumption of the production cycle, and reduce waste
should be stepped up, implementing the circular economy strategy with concrete measures.

In updating the INECP, Italy therefore intends to reap the significant benefits of the widespread
deployment of renewables and energy efficiency, linked to the reduction of polluting and climate-
changing emissions, to improving energy security and to economic and employment opportunities
for households and the production system, and intends to continue firmly on this path, through a
stronger approach aimed at diversifying the technological solutions available for decarbonisation, by
continuing to finance the development of new energy technologies for the transition and their
transfer to the business community.

Updating the INECP is also a time to rethink the system in the light of what has been experienced
over the past year, strengthening its security of supply and its central role at Mediterranean and
European level. It will be necessary to speed up and strengthen the path undertaken to make Italy a
hub for energy generation and transit, with an increasing contribution from renewable energy, fully
reaping its benefits in terms of diversification, security and liquidity of supplies, as well as those of
strengthened partnerships with supplier countries.

Italy has historically been among the most advanced European countries in terms of energy efficiency.
This positioning can be attributed both to the high energy costs that have always led businesses and
consumers to an informed and rational use of energy, and to the fact that it has been one of the
countries that, for the longest time and with increased efforts, has financed mechanisms to promote
energy efficiency.

The challenge to reach the new 2030 targets is very complex. If the decarbonisation pathway is
tracked and, as stated, represents an opportunity for us to seize, the trajectory defined at European
level for 2030 includes recently revised upwards targets, through the REPowerEU programme and
the FF55 package; very ambitious targets in particular with regard to Italy;

1Regulation (EU) 2023/857
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this is also due to the starting point of our country and probably, partly because of the fact that the
INECP drawn up by Italy in 2019 set very ambitious sectoral and global targets, in some cases higher
than the mandatory ones.
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ii. Strategy relating to the five dimensions of the Energy Union

In updating the plan, the Ministry of the Environment and Energy Safety (MASE) started by reviewing
the main energy and emission indicators in order to establish the state of the art as at 2021 (reference
year for the construction of the new plan) and forecast for 2030 to current policies (trend scenario).

When compared with the objectives set out in the INECP 2019, these values revealed distances from
the objectives that were intended to be achieved. By way of example, by 2030, the penetration of
renewable energy sources into existing policies was 27 %, compared to a target of 30 % in the INECP
2019; final consumption under current policies is 109 Mtoe, against a 2019 Mtoe NECP target of 104
Mtoe; the reduction of emissions in the non-industrial sector (non-ETS) to existing policies is 28.6 %,
compared to a target of 33 % in the INECP 2019. These gaps can mainly be attributed to the over-
optimism of the 2019 Plan about the possibility of achieving the targets, the incomplete
implementation of the planned measures and the changed context (pandemic, economic recovery,
war).

The reference framework, compared to the period 2019-2020 in which the first plan was drawn up, is
in fact radically altered.

Energy security and the speed of the decarbonisation process appear to be dimensions that are
strengthened at European level, not least to take account of the extraordinary investment plans
introduced by Europe with the National Recovery and Resilience Programme (NRRP), to boost the
post-COVID economy and to address the impact of Russia’s war on Ukraine. Similarly, measures to
make the transition sustainable in terms of energy costs and the volume of investments needed are
linked to the choice of the technology mix that will be considered to be introduced.

The delicate geopolitical situation in Europe, caused by a conflict affecting the natural gas supply
routes in northern Europe and through Ukraine, involving the EU’s main supplier, led the European
Council to approve the proposal for a regulation aimed at increasing Europe’s security of energy
supply. This is achieved through the reduction of dependence on Russian fuels and the initiatives
foreseen in the new RePowerEU programme2, with a view to increasing the resilience, security and
sustainability of the European energy system, by rapidly implementing new LNG supply infrastructure,
through the installation of floating regasification and storage units, and by accelerating the
development of renewables, energy efficiency and energy storage capacity.

Record energy prices since the second half of 2021, exacerbated by Russian-Ukrainian conflict and an
imperfect functioning of markets, have also given a strong impetus to accelerate the implementation
of the European Green Deal and strengthen the resilience of the Energy Union by accelerating the
transition.

While the crisis has accelerated some processes and introduced new instruments, resources and
reforms (e.g. through the NRRP, the RepowerEU plan, etc.), it has created a complicated
macroeconomic situation (inflation, supply chain bottlenecks, etc.) which demonstrate the limits of
excessive acceleration of infrastructure works.

In launching the process of updating the Plan, a realistic and technology-neutral approach was
followed, which, however, provides for a strong acceleration of: renewable electricity sources;
production of renewable gases (biomethane (and hydrogen) and other biofuels including HVO
(hydrotreated vegetable oil); building renovations and electrification of final consumption (heat
pumps); deployment of electric cars and policies to reduce private mobility; CCS (CO2 capture,
transport andstorage).

This was done by providing for: updating and developing existing policies (regulation, simplification,
incentives); full implementation of what is already foreseen in the NRRP and the new REPowerEU
chapter3 in the process of being finalised; the definition of further policies identified with the

2COM (2022) 108 REPowerEU and COM (2022) 230 REPowerEU Action Plan
3Commission Notice Guidance on Recovery and Resilience Plans in the context of REPowerEU
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ministries responsible for transport, industry, agriculture, research and the economy.

This revision of the INECP therefore takes into account the above situation, also considering the
updated European decarbonisation objectives and the simultaneous need to maintain the safety and
adequacy of the national energy system.

The context of the energy crisis, with the need to ensure the post-COVID economic recovery, has made
it more sensible to ensure that the sustainability, including environmental sustainability, of the energy
system is pursued with care and attention to the economic impact on consumers, a proportion of
whom are also in a state of energy poverty and deserving of protection. On the other hand, the cost
of energy (gas, fuel and electricity) paid by companies still shows a positive spread compared to the
European average, which is another reason for a particularly attentive approach to the costs of the
energy transition.

In addition, due attention will be paid to ensuring compatibility between the energy and climate
objectives and the objectives of protecting the landscape, air and water quality, preserving
biodiversity and protecting soils and the green heritage of large removals of carbon dioxide such as
forests, forests and agricultural areas, a matter of particular importance as recent weather events
have shown.

The measures necessary for the increasing decarbonisation of the system will require the widespread
construction of facilities and infrastructure that can also have environmental impacts. Some of these
impacts can be mitigated — for example by promoting the deployment of photovoltaic (PV) on areas
already built or otherwise not suitable for other uses —but in order to ensure the stability of the energy
system, a series of physical infrastructure (upgrading interconnections, grid resilience, large-scale
energy storage, carbon capture and storage systems) will need to be built in the medium term, with a
view to achieving shorter authorisation times, while respecting dialogue and sharing with the regions.
The example of the six month emergency authorisation of the two new floating regasification and gas
storage units that are allowing us to ferry the gas system in two years towards an acceptable safety
situation even in the absence of Russian gas should be the rule, not the exception, for example in the
case of wind farms and water storage for energy storage, without which the decarbonisation path will
be unachievable.

The process leading to the identification of the mix of solutions and instruments most compatible with
the objectives of the updated INECP and the need to assess environmental impacts involved various
stakeholders, including through the public consultation carried out in May 2023.

The broad commitment of citizens and businesses to the instruments for promoting distributed
generation and energy efficiency suggests that support policies on these issues need to be
strengthened, with a strong focus on minimising burdens. However, forms of involvement will also
have to be implemented in order to build the large installations (additional to those distributed but
still needed) and other physical infrastructure, so as to ensure that the measures are carried out in an
orderly and timely manner, in line with the path towards achieving the objectives.

The plan aims to contribute to a far-reaching transformation of the economy, in which
decarbonisation, the circular economy, efficiency and the rational and equitable use of natural
resources together represent objectives and instruments for a more human-friendly economy, within
a framework of integration of national energy markets into the single market and with adequate
attention to affordable prices and security of supply and supply.

In updating the policies and measures contained in the Plan, particular attention has been paid to
their feasibility and the need to combine energy security, affordable energy costs and the economic
and social sustainability of the energy transition, including through a more diversified approach to the
technological solutions available for decarbonisation.

Indeed, Italy is well aware of the need for the implementation of measures to reduce climate-changing
emissions, promote renewables and energy efficiency, linked to the new and more ambitious
European energy and climate targets, to be guided by the constant focus on improving energy security,
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the industrial impact and their economic and social sustainability.

As regards the strategy for each of the five dimensions of the Energy Union, without prejudice to the
objectives and measures set out in the relevant chapters, a number of main elements are set out
below.

T DECARBONISATION DIMENSION

2L =%pP =0 =66 = AND GREENHOUSE GAS MISSIONS AND REMOVALS

The recently updated Effort Sharing Regulation set an even more ambitious target for Italy, with
emissions from non-ETS sectors (transport, residential, tertiary, non-ETS industry, waste and
agriculture) to be reduced by 43.7 % by 2030 compared to 2005 levels.

With regard to Effort Sharing, in order to meet the emission trajectory for the period 2021-2030, which
must lead to the achievement of the new target, a significant emission reduction of more than 30 %
compared to 2021 levels will have to start immediately, to be achieved mainly in the transport, civil
and agriculture sectors.

Although the increased competitiveness of renewable electricity generation technologies makes it
possible to accelerate without significant burdens the decarbonisation process in electricity
generation, in order to promote a reduction in climate-changing emissions in the Effort Sharing
sectors, a change in the electricity generation mix leads to limited benefits if not accompanied by a
change in final consumption.

For the sectors included in the ESR, the baseline scenario (i.e. taking into account the effect of the
policies adopted on 31 December 2021) shows that, also as a result of the changed post-COVID-19
situation linked to the economic recovery and behavioural change following the pandemic, and the
major changes in the geopolitical context, despite the adoption of the measures foreseen in the NRRP,
the previous emission reduction target of -33 % by 2030 compared to 2005 levels is not met. The effort
to reduce emissions in ESR sectors is therefore much more demanding and challenging in the light of
the updated target.

Given the crucial role of transport and civil society in reducing emissions from the non-ETS sectors, it
became clear in the update of the plan that additional policies and measures were needed to achieve
greater energy efficiency in the civil sector (residential and tertiary), to reduce demand for private
mobility and to promote the uptake of low-emission vehicles, including by upgrading the relevant
infrastructure.

In the context of activities aimed at reducing GHG emissions, measures should be encouraged both to
shift transport from private to public transport through modal shift and to promote soft mobility, as
well as to provide tools for mobility planning.

In order to achieve a reduction in the final energy consumption of the civil sector, policies and
measures to promote energy efficiency in the residential sector will have to be stepped up by
identifying new instruments for involving the private sector and the public sector in the upgrading of
the existing national building stock. An increased use of heat pumps as the main heating system could
also make an important contribution to reducing emissions from buildings.

Greater involvement of non-energy sectors will also be necessary to achieve the objectives. Action
should also be taken on agriculture, which is the sector with the most stable emission trends and on
which the measures already in place have not led to significant emission reductions.

Lastly, for the ESR sectors, the involvement, both in the identification and implementation phase of
new policies and measures, of other central administrations and local authorities with direct
responsibility for the transport, residential and tertiary sectors is crucial.



National INTEGRATED PLAN FOR ENERGY AND CLIMA —June 2023

For the sectors covered by the EU ETS, first and foremost thermoelectric and energy-intensive
industries, the main contribution comes from the increase of renewables in the electricity generation
mix.

In addition to electric renewables, additional emission reduction contributions from coal phase-out,
increased energy efficiency in processing processes, the use of alternative renewable gases, such as
biomethane and hydrogen, in end and energy uses, including hard-to-abate industrial sectors, can be
reported.

In order to achieve the objective of limiting emissions, particularly in the industrial sector, the use of
CO2 capture, transport and storage/utilisation( CCUS) will also be necessary. To this end, specific
targets for CO2 capture and storage will be establishedbased 0n the geological characteristics of the
relevant storage sites that will be operationally available by 2030 and beyond.

=% pP=0 =66 = ANDRENEWABLE NERGY

Renewable energy plays a leading role in national energy policy. Italy intends to continue to promote
its development, accelerating the transition from traditional fuels to renewable sources, promoting a
shift away from coal for power generation to an electricity mix based on an increasing share of
renewables and, for the remainder, gas, and reducing imports.

The aim is to reduce the share of 40 % of gross final energy consumption by 2030, in line with the
expected contribution to the Community target.

As regards the electricity sector, a variety of measures are partly already implemented and partly
planned to support the further deployment of renewable installations.

Small scale installations are promoted through various action lines, such as the development of
renewable energy communities and single or collective self-consumption, up to fiscal measures
related to small installations, or specific measures for contexts that deserve particular attention (such
as small, non-interconnected islands).

For larger plants, the development of Contracts for Difference (hereinafter CDF) to be concluded
following competitive procedures will continue, as well as the creation of a favourable framework for
the conclusion of Power Purchase Agreements between private individuals (hereinafter PPA).
Measures are also foreseen to support plants based on innovative technologies, as well as to
safeguard and upgrade the production of existing plants that are still competitive.

Great attention is being paid to continuing the process of simplifying and speeding up authorisation
procedures at all levels, and to identifying suitable areas in consultation with the regions through a
process of sharing and sharing objectives at regional level (burden sharing).

The framework naturally provides for other instruments to promote the use of renewable energy,
such as the reinforcement of the guarantee of origin instrument.

In terms of technologies, the technologies that will see their contribution grow most are photovoltaic
and wind energy, because of their increased competitiveness, which results in lower costs for the
system.

It is also intended to stimulate the deployment of innovative solutions that maximise the synergy
between energy and the environment, such as revolutionic and offshore (wind and photovoltaic)
plants. It is also intended to promote, from a few small islands that are not interconnected with
national networks, the establishment of systems in which the accelerated decarbonisation of
consumption using renewable sources is tested.

Related to the topic of renewable energy in the electricity sector is the development of hydrogen,
which is expected to be used in industry as a Community target (in particular in the hard to abate
industry), as well as in the transport sector. Hydrogen production will be promoted both through the
capital contributions provided for in the NRRP and through a new tariff measure which will make
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investments in a sector that is still far from competitive fairly profitable.

As regards the deployment of renewable energy in the transport sector, the Community context
provides a favourable framework; in fact, the RED IlI Directive has increased the target to 2030 for the
share of consumption in the transport sector covered by renewable sources, currently set at 14 % by
RED Il, to 29 %. As a result, suppliers will gradually increase their obligation to release renewable
products for consumption, extending their application to all transport sectors, and coordinating their
effects with the FuelEU Maritime and ReFuelEU Aviation Regulations. At the same time, it is proposed
to promote the use of multiple energy carriers, for example by aiming to release for consumption a
guantity of renewable fuels of non-biological origin and to make a contribution from the use of pure
biofuels.

As regards the thermal renewables sector, promotion instruments will continue to be coordinated
with the multiple measures foreseen for energy efficiency, in particular for buildings. In addition, other
measures that support thermal renewables are, for example, the obligation to integrate thermal RES
into buildings, the promotion of district heating and the obligation to supply renewable heat. In
addition, biomethane (primarily) and hydrogen (the latter in particular in the industrial sector) will
increasingly increase in the heat sector.

From a technology point of view, it will be important to continue to create an enabling framework for
the wide deployment of heat pumps in the civil sector, leaving the selection of the most efficient
option for each application to the market and also enhancing the use of cooling inputs.

T DIMENSION OF ENERGY EFFICIENCY

Energy efficiency is a key dimension of the plan, while contributing to reducing consumption,
emissions, increasing the renewable share of the country’s energy mix and increasing energy security.

The baseline, or inertial, scenario developed by Italy, which internalises the measures already
implemented, leads to a higher amount of final consumption than is necessary to help achieve the
European Union’s binding final energy consumption target (Article 4 and Annex | to the Energy
Efficiency Directive Ill). The scenario with additional policies provides for recruitment of major
technological and behavioural changes only if existing promotion tools are maintained and
significantly strengthened.

Given the extremely challenging objective of reducing emissions from all non-ETS sectors, particular
empbhasis is placed on energy efficiency measures in the civil and transport sectors.

In line with the proposed renovation targets for the building stock with the revision of the Energy
Performance of Buildings Directive (hereinafter EPBD), which is currently under negotiation, it has
been planned to increase the renovation rate of buildings, with significant penetration of technologies
for electrification of consumption, automation and control, and widespread deployment of dispersed
surface insulation.

As regards building heating, it will be crucial to fully exploit the consumption reduction potential of
heat pumps as the main heating system to be installed both in the context of deep upgrades of
buildings and in addition to existing heat distribution systems. The development of heat pumps and
electrification of other uses will be supported by the increasing uptake of domestic photovoltaic
systems.

To enable this, it will be crucial to update existing policies in order to increase the relationship
between benefits and costs for the State. To this end, a reform of tax incentives will be put in place
that identifies priorities for action (such as the least performing buildings and energy poverty
situations) and differentiates the level of care according to the effectiveness in terms of improving the
energy performance of the building in terms of both reducing consumption and increasing the use of
renewable energy sources.

The leading role of the public administration will be of great importance, for which it will be necessary
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to launch a major plan to improve the efficiency of the building stock and reduce energy consumption,
which will provide for the sharing of targets with local and regional authorities. The policy scenario
provides for achieving the EED lll targets for renovating public buildings (3 % per year) and reducing
public administration consumption (1.9 % per year). It will also be important to update existing
measures to include the promotion of energy efficiency in buildings in the private non-residential
sector, where there is still insufficient potential for savings.

The policy scenario is also particularly ambitious with regard to measures in the transport sector, for
which priority has been given to policies to reduce mobility needs and to increase collective mobility,
in particular by rail, including road to rail freight transport and soft mobility. Indeed, it is necessary to
complement vehicle efficiency and emissions measures (‘imtest’ measures) with instruments aimed
at reducing mobility needs (‘avoid’ measures) and displacement efficiency (shift measures). With
regard to the remaining needs for private mobility and goods, the aim is to promote the use of
alternative fuels and electric transport, increasing the share of renewables through economic and
regulatory instruments coordinated with local self-government.

With regard to industry, simplification and extension of the measures allowed for existing support
mechanisms have been envisaged, as well as a green revision of the existing tax benefits.

T DIMENSION ENERGY SECURITY

Recent war events of concern to Europe, market volatility with soaring gas prices but also oil prices,
have had an impact on the European and national economy, with significant inflationary effects, and
have raised concerns regarding energy supply, putting energy security at the heart of European and
national policies.

The May 2 022 Repower EU Communication emphasised the objective of reducing dependence on
Russia by increasing renewables, energy efficiency and consumption reductions. The same
communication called on the Member States to introduce policies to diversify gas supply sources,
using natural gas, including through LNG, with infrastructure consistent with the 2050 deep
decarbonisation scenario and, above all, indicating to the Member States the objective of eliminating
dependence on Russian gas imports.

In this context, during 2 022, Italy stepped up its efforts to diversify natural gas supply sources through
the conclusion of new LNG and tube supply agreements, increasing the use of existing infrastructure,
including storage facilities and regasification facilities, thus redirecting gas supplies predominantly
from the Mediterranean Sea and thus already succeeding in halving supplies from Russia in 2022.

The country has also taken steps to strengthen its security of supply infrastructure. increasing the
capacity of the regasification terminals (through the new Floating Storage and Regasification Unit
(FSRU) of Piombino and Ravenna in operation in 2023-24 and increasing the regasification capacity of
existing terminals), also aiming at expanding south-north transport capacity along the Adriatic
backbone, increasing national production, including by optimising existing concessions. These
measures may also lead Italy to refer to European countries, with a view to solidarity and the centrality
of European cooperation.

Gas consumption and sources of supply will be monitored in order to ensure compliance with Safety
Regulation No 1938/2017, including with regard to the Risk Analysis Document and the subsequent
update of the preventive and emergency action plans. The new gas supply set-up, characterised by
the reduction of Russian gas imports, requires a new risk assessment, given that the new balances
need to be assessed in the light of the challenges facing the national energy system in the short and
medium term.

As regards the safety of the electricity system, it must be considered that Italy is historically a net
importer of electricity. In this context, the energy transition and the decarbonisation objectives
defined at Community level are an important opportunity not only to limit the impacts of climate
change, but also to reduce energy dependency through increased production from indigenous
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renewable sources. However, further upgrading of foreign electricity interconnections is planned on
both the North and South borders, which will not only increase the security of interconnected systems,
but will also promote both efficiency and competition with greater alignment of wholesale prices.

A great deal of attention continues to be paid to the resilience of systems, in particular transmission
and distribution networks, with preventive measures commensurate with the foreseeable
intensification of intense phenomena and pressures and management rules that enable the systems
to restore their operation quickly.

7 DIMENSION OF THE INTERNAL MARKET

The integration of the European Union’s energy markets is a functional and necessary element to
promote, on the one hand, the efficiency and competitiveness of the markets and, on the other, the
security and adequacy of the energy systems of the EU countries. In order to achieve this objective, it
is envisaged to strengthen electricity interconnections and market coupling with other EU Member
States, strengthening Italy’s role as a European energy hub and a renewable energy corridor in the
Mediterranean area.

With regard to transmission infrastructure, the operator of the National Transmission Network (RTN)
has presented a new Development Plan (PdS) which addresses the decarbonisation challenges and
aims to achieve the ecological transition objectives efficiently. The OP provides for a series of actions
and new instruments to develop infrastructure that integrates renewable energy sources (RES) and
increases transport capacity between different market areas, solving electricity system congestions.
The plan takes into account the current requests for connection to the RTN, which indicate that market
operators are concentrating the development of new RES mainly in the south and on the islands, i.e.
areas with high availability of primary energy resources. One of the main objectives of the
Development Plan is to expand interconnections with other countries, to improve the safety, quality
and resilience of the electricity system, and to increase the ability to exchange between different
market areas.

With the growth of intermittent renewable sources, it is necessary for consumers to have access to
this energy at a reasonable cost. In particular, the following requirements arise from this objective:
strengthening the process of market integration; promoting the active role of functional demand in
increasing the flexibility of the energy system; the development of new and more efficient instruments
for the long-term contractualisation of renewable electricity and storage resources. Both renewable
sources and accumulations require long-term price signals (CFD or PPA) necessary to finance the
construction of new RES installations.

It is important to stress that, in order to achieve the Community objectives, it is necessary to provide
for an acceleration and simplification of the authorisation procedures for both network development
works and the connection of renewable installations, thus enabling all the works needed to achieve
the decarbonisation targets to be carried out in a timely manner.

The need for flexibility will benefit not only from the widespread use of accumulations, whether
centralised or distributed, but also from the integration of systems (electricity, water and gas in
particular), to be launched on a trial basis, also with a view to exploring the most efficient ways of
storing renewable energy in the long term.

The expected reduction in the costs of electrolysis technology and the simultaneous launch of support
measures will make it possible to have renewable hydrogen, including in blending with natural gas, to
decarbonise energy-intensive industrial sectors and long-haul commercial transport.

With regard to energy poverty, in addition to the measures described below, further work has been
undertaken to introduce efficiency measures and installation of renewable energy installations for
self-consumption.
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T RESEARCH, INNOVATION AND COMPETITIVENESS DIMENSION

The identification of national R & D & | targets on energy technologies is a priority in order to
accelerate the market introduction of the technologies needed to meet the targets set by the Green
Deal, while at the same time strengthening the competitiveness of national industry. With this in mind,
the R & D & | objectives identify those energy technology clusters which, on the one hand, are likely
to make it possible to achieve the 2030 and 2050 decarbonisation targets, both because of their
potential for penetration and in making the transition technically feasible: on the other hand, they can
maintain and strengthen the competitiveness of Italian industry.

The plan aims to draw up a long-term strategy setting out priorities and determining the measures
needed to achieve the objectives, taking into account the country’s guidelines and competitiveness
assessments. The aim is to create the conditions for the participation of industry and research centres
in future research programmes (SET Plan, Horizon Europe, Mission Innovation) to be less fragmented
and more focused on common objectives.

In line with the Net Zero Industry Act, strategic net-zero technologies objectives have been defined
on the basis of three criteria: (1) technology Readiness Level (TRL); (2) contribution to decarbonisation,
i.e. technologies expected to make a significant contribution to the emission reduction target; (3)
contribution to the competitiveness of the industrial system and reduction of security of supply risks,
thus strengthening sectors where Italy has a low specialisation index and increasing production
capacity in the value chain of zero-emission technologies.

The two timeframes of the Plan lead to the identification of different but complementary objectives
for 2030 and 2050.

By 2030, the focus is on net-zero emission technologies at TRL 84 or higher level, which are expected
to make a significant contribution to the Fit for 55 target of reducing net greenhouse gas emissions by
at least 55 % below 1990 levels by 2030. In line with the net Zero Industry Act and the assessments of
the IEA (Net Zero by 2050, A Roadmap for the Global Energy Sector), the objectives therefore relate
to technologies that are now commercially available: solar photovoltaic and thermal, onshore and
offshore renewable wind, batteries/storage, heat pumps and geothermal energy technologies,
electrolysers and fuel cells, sustainable biogas/biomethane, carbon capture and storage, grid
technologies.

By 2050, half of the emissions reduction needed to achieve climate neutrality requires the
development of technologies that are currently still in the demonstration or prototype phase,
especially in hard-to-abate and heavy transport applications (IEA, Net Zero by 2050, A Roadmap for
the Global Energy Sector). The objectives of the R & | activity therefore target in this case the different
technology clusters with a wider spectrum of maturity levels, including yet prototype technologies.

There is also great potential for Italy to contribute to the revitalisation of nuclear energy in Europe
and worldwide, in terms of participation in testing programmes on innovative electro-nuclear
generation solutions. This is to prepare the Italian nuclear industry in a 2050 perspective with the use
of innovative technologies. In line with this potential, Italian participation in international and
European programmes should gradually be encouraged.

Another objective of the research activity is to help overcome two problems of the current situation
in Italy in several strategic technology clusters: Italian despecialisation in terms of innovative activity
— measured by patent activity — in various strategic technologies; loss or lack of development know-
how (e.g. geo engineering); a situation of a rapidly growing trade deficit.

4TRLs (Technology Readiness Levels) are the different levels on a scale of 1 to 9 used to measure the progress or
maturity level of a technology
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111. Summary table with the main objectives, policies and measures of the plan

To provide an analytical basis for the Integrated National Energy and Climate Plan:

- a baseline scenario, describing the evolution of the energy system with current policies and

measures;
- a policy scenario, taking into account the effects of both the measures already planned and
those which are still being defined on the path towards the 2030 strategic objectives.

The main targets of the plan to 2030 on greenhouse gas emissions and removals, renewable energy
sources (RES), energy efficiency and the main existing or planned measures to achieve the objectives
of the plan are presented in the tables below.

Table 1 — Main scenario indicators and 2030 energy and climate targets

INECP 2023: INECP 2023: Objectives FF55
Data found ) )
. Reference case Policy scenario 5 REPowerEU
unit of measurement
2021 2030 2030 2030
Greenhouse gas emissions and removals
GHQ re.ductlon vs 2005 for all installations subject to ETS % —a7% 559 —62% —62%6
legislation
GHG reduction vs 2005 for all non-ETS sectors % —17% —286% —353%/-37.1% —43.7%7' 8
Removals of CO2 LULUCF MtCOzeq — 27,5 —34,9 — 34,9 — 35,83
Renewable energy
Share of RES energy in gross final energy consumption % 19% 27 % 40 % 384%—-39%
Share of RES energy in gr.oss flr.1al (.:onsumptlon of energy in % 3% 13 % 31 9% 29%9
transport (RED 3 calculation criteria)
Share of.energy from RES in gross final consumption for heating % 20% 27 % 379% 29.6 %3 —39.1%
and cooling
Share of RES energy in final consumption in the electricity sector % 36 % 49 % 65 % not planned
Share of RES hydrogen in total hydrogen used in industry % 0% 3% 2% 42%3
Energy efficiency
112,2
Primary energy consumption Mtoe 145 130 122 (115 flexibly)
+2.5%)
92,1
Final energy consumption Mtoe 113 109 100 (94,4 with flexibility
+2.5%)
Annual savings in final consumption through energy efficiency Mtoe 14 734 7343

obligation schemes

constructed5 scenario considering the measures foreseen in June 2023, will be updated with submission of the final plan by June 2024
6binding only for overall emissions at EU level

7binding

8binding not only 2030 but the whole path from 2021 to 2030

9binding on economic operators
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Table 2 — Main measures planned to achieve the objectives of the INECP

Dimension Dimension
. Emissions Renewable Efficiency Security Market, Research,
Summary name of the policy or measure . . . . . . . . . .
dimension dimension dimension dimension infrastructure, Innovation,
consumers Competitiveness
SME Guarantee Fund, Tourism Special Section (NRRP) Emissions Renewables Efficiency R.I.C.
Research and Innovation Partnerships — Horizon Europe (NRRP) Emissions Renewables Efficiency R.I.C.
Business investment facilitation for capital goods (new Sabatini) Emissions Renewables Efficiency R.I.C.
Industrial Transition Fund Emissions Renewables Efficiency R.I.C.
Sustainable investment 4.0 Emissions Renewables Efficiency R.I.C.
zzgsgrr]ti'fts)arngi:?gl::::;ments and self-generation of renewable energy in SMEs (new Emissions Renewables Efficiency RIC.
i:inzc;rct) izzﬁ:ileocgclosglcal transition of the production system and strategic chains for Emissions Renewables Efficiency RIC.
Transition 5.0 Green Emissions Renewables Efficiency R.I.C.
Actions for the environmental sustainability of ports — Green Ports (NRRP) Emissions Renewables Efficiency
Green Islands (NRRP) Emissions Renewables Efficiency
School building safety and upgrading plan (NRRP) Emissions Renewables Efficiency
National Innovative Programme for Quality of Living (NRRP) Emissions Renewables Efficiency
District heating systems (NRRPs) Emissions Renewables Efficiency
Invitation to tender Emissions Renewables Efficiency
Termico account. DM 16/02/2016 Emissions Renewables Efficiency
Tax allowances for energy retrofitting of buildings (Ecobonus) Emissions Renewables Efficiency
Tax deductions for energy retrofitting of buildings (Superbonus) Emissions Renewables Efficiency
Tax deductions for building renovations (Bonus Casa) Emissions Renewables Efficiency
Transition Plan 4.0 Emissions Renewables Efficiency
National portal on the energy performance of buildings Emissions Renewables Efficiency
Promotion of efficient district heating systems Emissions Renewables Efficiency
. . . . . . Emissions Renewables Efficiency
Programme for the financing of energy efficiency measures in public housing
White Certificates (update) Emissions Renewables Efficiency
Land account (update) Emissions Renewables Efficiency
Tax deductions for energy retrofitting and renovation of building stock (Ecobonus Emissions Renewables Efficiency

update, Sismabonus and Bonus Casa)




National INTEGRATED PLAN FOR ENERGY AND CLIMA —June 2023

Fund for the decarbonisation of public buildings (evolution of the Kyoto Fund) Emissions Renewables Efficiency

Land account (extension and update) Emissions Renewables Efficiency

Financing of zero-emission and circular production districts Emissions Renewables Efficiency

Strengthening the role and adoption of the Covenant of Mavors and the Climate

cities Emissions Renewables Efficiency

Local energy desks Emissions Renewables Efficiency

Technical support to public administration in funding calls Emissions Renewables Efficiency

Development of Zero Energy Building buildings Emissions Renewables Efficiency

Mitigation of the financial risk associated with PPP contracts from renewable sources Emissions Renewables Market
Promotion of PPP for large RES installations Emissions Renewables Market
Use of hydrogen in hard-to-abated sectors (NRRPs) Emissions Renewables R.I.C.
Research and development on hydrogen Emissions Renewables R.I.C.
Agrentaico (NRRP) Emissions Renewables

Biomethane. MINISTERIAL DECREE NO 15/9/2022 (NRRP) Emissions Renewables

Innovative installations, including off-shore (NRRPs) Emissions Renewables

Agricultural Park (NRRP) Emissions Renewables

Hydrogen production in brownfield sites — Hydrogen Valleys (NRRP) Emissions Renewables

Renewable promotion for energy communities and self-consumption (NRRP) Emissions Renewables

Hydrogen testing for rail transport (NRRP) Emissions Renewables

Hydrogen testing for road transport (NRRP) Emissions Renewables

Biofuels. Sustainability certification. DM 14/11/2019 Emissions Renewables

Biofuels. Obligation to release for consumption Emissions Renewables

Biomethane and advanced biofuels. DM 2/3/2018 Emissions Renewables

Energy account for photovoltaic installations Emissions Renewables

Minor Islands Decree. DM 14/02/2017 Emissions Renewables

Guarantees of origin of electricity from renewable sources Emissions Renewables

Incentivising collective self-consumption groups and renewable energy communities Emissions Renewables

Incentives for non-photovoltaic renewable electricity. DM 23/6/2016 Emissions Renewables

Incentives for non-photovoltaic renewable electricity. FER-E. DM 6/7/2012 Emissions Renewables

Renewable electricity incentives. DM 4/7/2019 (FER-1) Emissions Renewables

Obligation to integrate renewables into new or existing buildings Emissions Renewables

On-site Exchange (SSP) Emissions Renewables

Biofuels and other innovative energy carriers. Obligation to release for consumption Emissions Renewables

(update for RED Il transposition)

Biofuels. Sustainability certification (update) Emissions Renewables
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Biofuels. Obligation to release for consumption (RED Il update, Legislative Decree No

199/2021) Emissions Renewables
Criteria for the inclusion and integration of floating photovoltaic systems Emissions Renewables
Minor Islands Decree (update) Emissions Renewables
Evolution of the exchange on the spot Emissions Renewables
Guarantees of origin (update) Emissions Renewables
Tenders for electricity generation from large renewable plants with mature .
technologies. FER-X Emissions Renewables
Generation of electricity from innovative renewable installations. ERF 2 Emissions Renewables
Hydrogen Valleys (scale-up proposal) Emissions Renewables
Incentivising coIIectivg self-consumption groups, renewable energy communities and Emissions Renewables
remote self-consumption (update)
Limitation of practices of grouping and felling of plant material at the place of Emissions Renewables
production
Operational mechanisms to promote the production of renewable hydrogen Emissions Renewables
Obligation to supply renewable heat Emissions Renewables
National plan for the conversion of greenhouses into agro-energy sites and forms and Emissions Renewables
methods of connecting with the NRRP
Projects for the transformation of traditional refineries into biorefineries Emissions Renewables
Energy income Emissions Renewables
Reduction of connection costs of biomethane plants Emissions Renewables
Reform of the authorisation system for hydrogen production facilities Emissions Renewables
zlg:glllf;cta;)lin and reorganisation of authorisation procedures, including by providing for Emissions Renewables
Tax credit for self-consumption of energy from renewable sources Emissions Renewables
Promotion of certified biomass pathways for energy production Emissions Renewables
o . . Emissions Renewables
Green energy supply (electricity, renewable gases) in public awards
National Innovation Fund Emissions Efficiency R.I.C.
Infrastructure Investment and Development Fund Emissions Efficiency R.I.C.
Sustainable Growth Fund Emissions Efficiency R.I.C.
Cohesion policies Emissions Efficiency R.I.C.
Advanced diagnostics, monitoring, energy management, to facilitate efficient urban Emissions Efficiency RUC.

planning and management

Efficiency of judicial buildings (NRRP) Emissions Efficiency
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Energy efficiency of cinemas, theatres and museums (NRRP) Emissions Efficiency
Measures for the resilience, enhancement of the territory and energy efficiency of . -

municipalities (NRRP) Emissions Efficiency
New charging stations in cities and highways to facilitate the use of electric vehicles . -

(NRRPS) Emissions Efficiency
Safe and sustainable hospitals (NRRPs) Emissions Efficiency
School building replacement and energy renovation plan (NRRP) Emissions Efficiency
lr;lf;;s;gcture upgrading of regional rail transport and rapid mass transport systems Emissions Efficiency
Simplifying and speeding up the procedures for implementing energy efficienc . -

meapsutYesg(NRRP '::eformg) P P P g &y ¥ Emissions Efficiency
Electrification of quays, cold ironing (NRRP) Emissions Efficiency
Facilitation of private electric charging Emissions Efficiency
Energy audits in enterprises Emissions Efficiency
Call for innovative integrated projects for non-interconnected smaller islands Emissions Efficiency
White Certificates Emissions Efficiency
Tax deductions: facade bonuses Emissions Efficiency
Kyoto Fund. MINISTERIAL DECREE NO 14/4/2015 Emissions Efficiency
National Energy Efficiency Fund. MINISTERIAL DECREE NO 22/12/2017 Emissions Efficiency
Incentives for the renewal of private vehicles (eco-bonus vehicles) Emissions Efficiency
Marebonus and Ferrobonus incentive Emissions Efficiency
Obligation to make public lighting networks more efficient Emissions Efficiency
Sustainable Urban Mobility Plans — SUMP Emissions Efficiency
National infrastructure plan for electric vehicle charging — PNIRE Emissions Efficiency
Cargo Bike programme Emissions Efficiency
Incentive programme for sustainable urban mobility (Primus) Emissions Efficiency
Consumer Information and Training Programme (PIF) Emissions Efficiency
Programme for energy retrofitting of central public administration buildings (PREPAC) Emissions Efficiency
Experimental programme between case- school and work Emissions Efficiency
Replacement of vehicles for the transport of goods Emissions Efficiency
Modal shift in freight transport Emissions Efficiency
Modal shift in passenger transport Emissions Efficiency
Emission standards for new cars Emissions Efficiency
LNG development in maritime transport and port services Emissions Efficiency

LPT: fleet renewal Emissions Efficiency
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Sustainable school transport Emissions Efficiency
LPT: measures for LPT and sustainable public mobility Emissions Efficiency
Fund for Sustainable Mobility Strategy for the years 2023-2034 (Decree-Law No 347 of Emissions Efficienc
21/10/2022) ¥
Investments in intermodality of goods (Decree-Law No 347 of 21/10/2022: scope 6) Emissions Efficiency
Measures to decarbonise the aviation sector (D.L. 347 of 21/10/2022: scope 4) Emissions Efficiency
Measures to decarbonise the rail sector (Legislative Decree No 347 of 21/10/2022: . -
Emissions Efficiency

scope 3)
2/)Ieasures to decarbonise the shipping sector (Decree-Law No 347 of 21/10/2022: scope Emissions Efficiency
Promotion of modal shift and intermodality of people Emissions Efficiency
Resources for the metro network and rapid mass transport (D.L. 97/2022) Emissions Efficiency
Support for charging infrastructure for electric vehicles within the TEN- T network Emissions Efficiency
(Decree-Law No 347 of 21/10/2022: scope 2)
Support for initiatives to reduce climate-changing emissions due to urban mobility Emissions Efficiency
(Decree-Law No 347 of 21/10/2022: scope 1)
LPT: Decree allocated resources (Ministerial Decree No 409/2022) Emissions Efficiency
Rapid mass transport (metro, tramway, BRT) Emissions Efficiency
Sustainable urban mobility and urban space management Emissions Efficiency
Promoting urban cycling and pedestrian networks Emissions Efficiency
Phase out of coal Emissions Security
Southern Cresci Fund Emissions R.I.C.
Public guarantee fund for SMEs and professionals Emissions R.I.C.
Supp.ort for R & D projects for the conversion of production processes in the context of Emissions RIC.
the circular economy
National Indicative Code of Good Agricultural Practice for the Control of Ammonia -

. Emissions
Emissions
Guidelines for environmental labelling of packaging Emissions
National Air Pollution Control Programme Emissions
Animal feeding experimental programme Emissions
State of play Circular Economy: (8) minimum environmental criteria (CAM) Emissions
Circular Economy Strategy: (1) establishment of a national observatory Emissions
Circular Economy Strategy: (10) sustainable land use Emissions
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Circular Economy Strategy: (11) sustainable use of water resources with a view to a

circular economy Emissions

Circular Economy Strategy: (2) electronic waste traceability register Emissions

Circular Economy Strategy: (3) tax incentives to support recycling and use of secondary Emissions

raw materials

Circular Economy Strategy: (4) revision of the environmental waste taxation system Emissions

Circular Economy Strategy: (5) right to re-use and repair Emissions

Circular Economy Strategy: (6) reform of the EPR system Emissions

Circular Economy Strategy: (7) establishment of the national register of producers Emissions

Circular Economy Strategy: (9) industrial symbiosis projects Emissions

Measures to increase organic farming Emissions

Capture and transport of COzfor hard-to-abate sectors Emissions

CCS (Carbon capture and storage): CO2 transport and storage hubs Emissions

Water desalination Emissions

National Climate Change Adaptation Plan (NECP) Emissions

National forestry accounting plan Emissions

National Waste Management Programme Emissions

Experimental programme of interventions for adaptation to climate change in the urban Emissions

context

Public register of voluntary agroforestry carbon credits Emissions

National Forest Strategy (NFS) Emissions

Removal from excise duty on energy products used in rail passenger and freight -

transport (SAD) Emissions

Removal from excise duty on energy products used for the production of magnesium Emissions

from seawater (SAD)

Financing of actions for adaptation to climate change in the urban context Emissions

Capillary greening of cities Emissions

IPCEIl hydrogen and batteries Renewables Security Market R.I.C.
IPCEI Hydrogen (HY2 and INFRA) Renewables Security Market R.I.C.
g;;r:anent working table for upgrading energy distribution infrastructure and smart Renewables Security Market
Aggregation of generation facilities and utilities (Legislative Decree No 102/2014) Renewables Market
Hydrogen — Production of electrolysers (NRRP) Renewables R.I.C.
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Renewables and batteries (NRRP) Renewables R.I.C.
National rules governing the Idonee areas Renewables
Regional regulation of the Idonee areas and digital platform Renewables
Arrangements for the award of concessions for large hydroelectric derivations Renewables
Single model for integrated photovoltaic systems on building roofs Renewables
Simplification of the authorisation process for renewable installations Renewables
Simplification of the authorisation process for renewable installations: unique models
and digital platform Renewables

. . . . Emissions Renewables Efficiency Market
Support measures for energy efficiency interventions by low-income households
Local measures to tackle energy poverty Efficiency Market
Capacity market Security Market
Diversification of LNG supply and upgrading with new FSRUs Security Market
Diversification and upgrading of electricity interconnections Security Market
Diversification and enhancement of gas interconnections Security Market
Increasing flexibility through accumulation and sector integration Security Market
New LNG coastal connections and depots Security Market
Reinforcement of internal network to foster RES integration Security Market
Installation and connection of a new FSRU to the national gas network Security Market
Interconnection Sicily, Sardinia, Italian Peninsula (Tyrrhenian Link) Security Market
Adriatic gas pipeline line (phase 1) Security Market
New Italy-Tunisia interconnection (tunite) Security Market
Upgrading of energy transmission infrastructure Security Market
Project to increase gas export capacity to Austria (Export — phase 1) Security Market
Promotion of centralised accumulations Security Market
Renewal and upgrading of the Sardinia — Corsica — Italian peninsula link (SA.CO.I 3) Security Market
Sustainable, circular and secure supply of critical raw materials (RAAE reform) Security R.I.C.
Network digitalisation projects Market R.I.C.
Measures on climate resilience networks (NRRPs) Market
Smart grid reinforcement (NRRP) Market
Bonus sociale gas Market
Social light bonus Market
Energy-intensive Decree Market
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Active consumer role and market liberalisation Market

Resilience networks Market

Reform of the internal electricity market Market

Smart Grids Market

PUN exceedance Market

Electric buses: production chain (NRRP) R.I.C.
Hydrogen Research and Development (NRRP) R.I.C.
Support for start-ups and venture capital active in the ecological transition (NRRP) R.I.C.
Energy cluster R.I.C.
Tax credit. Transition Plan 4.0 R.I.C.
Electricity System Research Fund R.I.C.
Innovation Fund R.I.C.
Mission Innovation R.I.C.
Policies and incentive measures for research in: CCS, nuclear, wind R.I.C.
Electricity system search R.I.C.
Clean energy transition Partnership (CETP) R.I.C.
European Partnership Driving Urban Transitions — DUT R.I.C.

National Research Programme (NRP) 2021-2027 R.I.C.
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1.2 overview of the state of play of current policies

I. National and Union energy system and policy context of the national plan

Since the signing of the Kyoto Protocol, the European Union and its Member States have committed
themselves to a pathway to combat climate change through the adoption of Community and national
policies and measures to decarbonise the economy.

This was confirmed at the XXI Conference of the Parties to the Framework Convention to Combat
Climate Change, held in Paris in 2015, which adopted the Paris Agreement by Decision 1/CP21. The
Agreement sets out the need to limit the increase in the global average temperature to well below
2 °C and to pursue efforts to limit the increase to 1.5 °C above pre-industrial levels.

The Paris Agreement was adopted by 196 Parties at the United Nations Climate Change Conference
(COP21) and entered into force on 4 November 2016. Italy ratified this Agreement by Law No 204 of
4 November 2016 and entered into force on 11 December 2016. Upon accession to the Agreement,
each country must prepare and communicate its Nationally Determined Contribution(NDC) with an
obligation to pursue policies and measures for its implementation. Any subsequent national
contribution will have to be a step forward in terms of ambition compared to the previously submitted
contribution, thus undertaking an increasing ambition path that should lead the Parties to reach the
collective target.

The European Union, on the basis of the conclusions of the European Council of 23 and 24 October
2014, has therefore presented a NDC requiring an overall reduction in greenhouse gas (GHG)
emissions of -40 % compared to 1990 levels. Subsequently, in line with the commitments undertaken
under the Paris Agreement and in the light of the latest scientific evidence, mandated by the European
Council in December 2020, the European Union updated its NDC by amending the binding target of
reducing greenhouse gas emissions from -40 % to -55 % by 2030 (compared to 1990 levels).

This legally binding target was incorporated into Regulation (EU) 2021/1119, the ‘European Climate
Law’ adopted on 30 June 2021, which also provides for the achievement of climate neutrality by 2050.

In order to implement the net emissions reduction target of -55 % by 2030, and to make the EU
decarbonisation pathway in line with the objective of climate neutrality by 2050 as set out in the
‘European Climate Law’, the Fit for 55 package was presented on 14 July 2021.

the so-called “package” includes a complex and interconnected legislative framework combining,
inter alia, the application of the Emissions Trading system to new sectors and a revision of the existing
system to make the target consistent with -55 % net by 2030; increasing energy efficiency and
renewable targets, faster transition to low-emission modes of transport and strengthening the
necessary infrastructure for this purpose; an alignment of energy taxation policies with the objectives
of the Green Deal; alternative measures to tackle carbon leakage (i.e. the relocation of production to
countries without the same EU emission reduction obligations); tools to preserve and enhance natural
carbon sinks (e.g. forests).

Within this international and European framework of increasingly challenging and ambitious targets,
it should be noted that from an emission point of view there was a significant recovery in GHG
emissions in 2021, largely due to both the post-economic recovery.

COVID-19 and productive activities and the growth of private mobility. As regards the non-ETS sectors,
the failure to reduce emissions in the transport and civil sector, which accounts for the largest share,
resulted in an overshooting of annual emission allocations (AEAs) by 10,9 MtCOz2eq in 2021.

From an energy point of view, in 2021 the total gross final energy consumption (CFL) (calculated
according to RED Il criteria) in Italy stood at 120,5 Mtoe, with growth not insignificant compared to
2020, mainly due to the recovery in consumption in the aftermath of the COVID-19 health emergency
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restrictions. In fact, this has brought consumption back in line with the trend observed in previous
years. In 2021, the gross final consumption of RES energy in Italy, still calculated under Directive (EU)
2018/2001 (RED Il), was 22,9 Mtoe, slightly higher (+ 3.9 %) than in 2020, bringing the share of CFLs
covered by RES to 19.0 %. Applying the RED Il criteria also for 2020, the same figure would be 20.3 %:
in 2021, therefore, there was a reduction in the RES share of the final gross energy consumption. On
this dynamic, the effects of the COVID-19 health emergency are evident: compared with relatively
modest growth in RES energy consumption (+ 3.9 %), the country’s overall energy consumption grew
at a rate more than twice as high as in 2020 (+ 10.6 % — it should be noted that the transport sector
alone, which was hit particularly hard by the effects of the pandemic, increased by 20.7 % in 2 021).

As regards the electricity sector, in 2021 national gross production from RES amounted to 116.3 TWh,
or 40.2 % of total national production. On the other hand, the RES share of total gross domestic
consumption, calculated in accordance with RED Il criteria, was 36 %. The renewable source that
guaranteed the main contribution to overall RES electricity production in 2 021 was hydroelectric
(39 % of the total RES), followed by solar (21.5 %), bioenergy (16 %), wind (18 %) and geothermal
(5 %). By the end of 2021, the gross efficient capacity of the approximately 1.030.000 renewable
installations installed in Italy was 58.0 GW; the increase in power compared to 2020 (+ 2.5 %) is mainly
due to new installations of photovoltaic (+ 944 MW) and wind (+ 383 MW) installations.

In the heat sector, just under 20 % of total energy consumption comes from renewable sources. In
particular, in 2021, about 11,2 Mtoe of RES energy were consumed, of which about 10,3 Mtoe directly
(through individual boilers, stoves, chimneys, solar panels, heat pumps, geothermal heat installations)
and around 0,9 Mtoe in the form of consumption of derived heat (e.g. through district heating systems
powered by biomass). It should be noted that, since 2021, renewable energy for cooling has also been
considered in the heat sector, which is not accounted for in ordinary statistics, although its
contribution is very low. The most widely used renewable source in the heat sector is solid biomass
(6,8 Mtoe), which is mainly used in the household sector in the form of firewood and pellets. Heating
and domestic hot water (ACS) supplied by heat pumps (2,5 Mtoe) are also very important, while
contributions from other sources (geothermal and solar) are still limited.

In the transport sector, more than 1,7 tonnes of biofuels (energy content of 1,55 Mtoe) were released
for consumption in 2021, accounting for more than 90 % of biodiesel.

Italy has a high level of energy efficiency: in 2 021, Eurostat’s energy productivity index for the whole
Italian economy is EUR 10,14/kgep, which is the fourth best performing country than the EU-27 with
an average of EUR 8,54/kgep. The level of primary energy consumption per capita of 2,4 toe/ab is also
among the lowest in the EU 27 (eighth country) where the average is 3 toe/ab.

Final energy consumption (excluding non-energy uses) in 2021 was 113,2 Mtoe (source Eurostat
energy balances), slightly down from 2015 (-3 %). The transport sector is characterised by the highest
final energy consumption of 35,3 Mtoe (-3 % compared to 2015); consumption in the residential
sector amounted to 32,0 Mtoe (-1.4 % compared to 2015). The services and industry sectors consume
17,5 Mtoe and 25,3 Mtoe respectively and recorded increases in consumption compared with 2015.

In 2 021, Italy’s primary energy intensity was EUR 98,6 toe/mInEUR; the decrease from 2015 by -2.6 %
is rather small, while this index is among the best in Europe.

The progressive incidence of RES and the reduction in energy intensity have contributed in recent
years to reducing Italy’s dependence on foreign sources of supply; the share of national energy needs
met by net imports remains high at 73.5 %, but 8 percentage points lower than in 2011.

In 2021, primary energy demand grew significantly compared to the previous year (+ 9 %), where
there had been a significant contraction linked to pandemic restrictions; oil (still accounting for one
third of the total), solid fuels (at 3.5 %) and imported electricity (at 2.4 %) are less and less satisfied.
On the other hand, the contribution of gas is growing (at 40 %) and the contribution of renewable
sources is confirmed (just under one fifth).
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Against this background, and with a view to 2030 and the 2050 Roadmap, ltaly is making an effort to
equip itself with planning tools aimed at identifying policies and measures consistent with the
European decarbonisation strategy that improve environmental sustainability, security and
affordability of energy, while promoting a just transition.

A number of major strategic and planning documents have been adopted in recent years, creating a
favourable environment at national level for the implementation of the new and more ambitious
energy and emission targets of the INECP. The most representative are mentioned below.

A new impetus for adaptation was promoted by the presentation by the European Commission in
2021 of the new Adaptation Strategy, which aims to achieve the transformation of Europe into a
climate-resilient Union by 2050. At national level, in implementation of the National Adaptation
Strategy, adopted in 2015, the National Climate Change Adaptation Plan (NECP) is being drawn up,
the main objective of which is to provide a national framework for implementing actions aimed at
minimising the risks arising from climate change, improving the adaptability of socio-economic and
natural systems and taking advantage of any opportunities that may arise from new climatic
conditions. The NECP is currently subject to the Strategic Environmental Assessment (SEA) procedure.

Inaddition to the NECP, it isimportant to mentionthe ‘National Forest Strategy for the forestry sector
and its sectors’ (SFN), whose mission is to bring the country to have extensive and resilient forests,
rich in biodiversity, capable of contributing to climate crisis mitigation and adaptation actions,
providing ecological, social and economic benefits for rural and mountain communities. The NFS
stems from a European commitment, the EU Forest Strategy of July 2021, and was published in the
Official Journal on 9 February 2022, with a validity of twenty years.

Another priority theme for decoupling economic growth from the environmental impacts of resource
extraction and use, reducing greenhouse gas emissions, pollution and waste, while fostering the
creation of new markets and opportunities for green jobs, is the circular economy. In this regard, Italy
adopted in June 2022 the National Circular Economy Strategy aimed at defining new administrative
and fiscal instruments to strengthen the market for secondary raw materials, so that they become
competitive in terms of availability, performance and costs vis-a-vis virgin raw materials, contribute
to the achievement of climate neutrality objectives and implement a roadmap of measurable actions
and targets by 2035.

Another document of relevance to the INECP is the National Waste Management Programme, also
adopted in June 2022, which has a six-year horizon (2022-2028) and is worded as follows: sets the
macro-objectives, macro-actions and targets; defines the criteria and strategic guidelines to be
followed by the Regions and Autonomous Provinces when drawing up waste management plans; it
offers a national survey of the plant and addresses the gaps between the regions; focuses on
increasing the separate collection rate, reducing the number of irregular landfills and decreasing the
landfilling rate of municipal waste to below 10 % in 2035; it indicates the need for regional planning
based on quantification of waste streams and identifies the Life Cycle Assessment (LCA) methodology
to compare management scenarios, taking into account all environmental impacts.

Also on the subject of the need to promote a sustainable production and consumption model, the
new action plan for the environmental sustainability of consumption in the public administration
sector was presented, the 2023 edition of which is currently being approved, and is intended to
replace the plan adopted in 2008 and amended in 2013. The purpose of that plan is also to link the
objectives to compliance with the Do No Significant Harm (DNSH) principle.

Within the framework of the Plan, the so-called Minimum Environmental Criteria (CAM) are adopted
by Decree, i.e. the environmental requirements defined for the various stages of the purchasing
process, aimed at identifying the design solution, the product or the best service from an
environmental point of view over the life cycle, taking into account the availability of the market.

It should be pointed out that the national policy on green public procurement is extremely relevant,
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for this purpose, due to the effects of the legislative provisions of the Public Procurement Code, which
make it mandatory for contracting authorities, at least, to include technical specifications and
contractual clauses of minimum environmental criteria in the design and tender documentation for
all categories of supplies, services and works for which these criteria have been adopted.

Reference should also be made to the Action Plan on Sustainable Consumption and Production
(NAP) currently being drawn up, which forms part of international and national policies and strategies
on the circular economy, resource efficiency and climate protection, which implements the
Community guidelines on the European Action Plan on Sustainable Consumption and Production and
on Sustainable Industrial Policy COM (2008) 397 and the United Nations 2030 Agenda.

Another key planning tool is the National Strategy for Sustainable Development (SNSvS), approved
by the CIPE in December 2017, which was reviewed together with the system of institutional,
territorial and non-state actors that are part of the approval process by the State-Regions Conference
in September 2022, with recommendations on the need to adopt it as a shared reference framework
for public policies at the various territorial levels. In accordance with Article 34 of Legislative Decree
No 152 of 3 April 2006, the SNSVS is the reference framework for the strategic environmental
assessment of plans and programmes and defines the need for integrated monitoring of the ability
to achieve the sustainability objectives set by the Strategy and for an assessment of the contribution
that the various plans and programmes make to achieving them. The programme for Policy Coherence
for Sustainable Development, annexed to the new SNSvS, aims to support administrations in this
exercise through the design of sustainability governance tools and mechanisms, defined together with
the OECD and DG REFORM (Directorate-General for Structural Reform Support) of the European
Commission.

Policy coherence for sustainable development is therefore one of the enabling conditions for the new
SNSvS, defined as the “vectors of sustainability”, including education and training for sustainable
development, as well as citizen participation and institutional cooperation. The role of the territories
is central to the process of implementing the SNSvS: 17 strategies of Regions and Autonomous
Provinces have so far been approved, in continuity and consistency with SNSvS, as well as 6
metropolitan agendas for sustainable development. In many cases, regional strategies for sustainable
development integrate the lines of action on energy, climate and in particular climate change
adaptation as priority areas for action and act as integrated strategies. Finally, since 2019, the
National Forum for Sustainable Development has been set up, with 204 registered organisations, as
a tool for the continuous involvement of non-state actors in multilevel processes for sustainable
development.

Transport is affected by both the National Infrastructure Plan for the Recycling of Electrical Energy
Vehicles (PNIRE), approved in 2012 and updated in 2016, through a route shared with the main
competent departments and stakeholders in the sector, and the National Control Programme for
Atmospheric Pollution (PNCIA), approved in December 2021. The NIRP will have to be updated on
the basis of the results of the measures provided for in the NRRP.

The PNCIA sets out all the measures and initiatives to be implemented at national level to achieve the
reduction targets for sulphur dioxide (SO2), nitrogen oxides (NOx), volatile organic compounds other
than methane (NMVOC), ammonia (NHs) and PMz2s particulate matter imposed by Directive
2016/2284 (so-called NEC Directive). The main lines of action cover all sectors producing polluting
emissions (electricity production, residential production, transport and agriculture), and may be
implemented either through regulatory instruments (phase out of coal, energy efficiency, use of
effluent in agriculture, use of renewable sources) or through incentive programmes (incentives for
the deployment of electric vehicles, for the replacement of old wood-based heating systems, for the
renewal of the LPT fleet, for the use of agricultural fertilisers with a lower emission impact, and for
technological renewal in agriculture). As regards financial coverage, Law No 234 of 2021 (Article 1
(498)) established in the budget estimates of the Ministry of the Environment and Energy Safety, a
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Fund for the implementation of the measures of the National Air Pollution Control Programme, with
a total budget of EUR 2.3 million, delegating the rules governing the use of the Fund’s resources to
specific decrees of the Minister for the Ecological Transition, in agreement with the Ministers for
Economic Affairs and Finance, Economic Development, Agricultural Food and Forestry Policy,
Sustainable Infrastructure and Mobility and Health.

For the civil sector, mention should be made of the Strategy for the Energy Renovation of the
National Building Stock (STREPIN), drawn up in accordance with Article 2-bis of Directive 2010/31/EU
on the energy performance of buildings, as amended by Directive (EU) 2018/844, which describes an
overview of the building stock and then identifies the rate of energy retrofitting of the current building
stock and the objective, also highlighting the desirability of carrying out an integrated approach that
improves cost-effectiveness. The strategy will need to be updated to take into account the increased
ambition provided for in the European directives forming part of the Fit for 55 package.

On hydrogen, the document ‘National Hydrogen Strategy — Preliminary Guidelines’ has been drawn
up, setting out the high-level vision on the role that hydrogen can play in the national decarbonisation
pathway, in accordance with the INECP, the wider environmental agenda of the European Union, and
the recently published EU Hydrogen Strategy, as part of the Lungo Strategy for full decarbonisation in
2050. The strategy also identifies the sectors in which it is believed that this energy carrier can become
competitive quickly, but also to check the areas of intervention that best adapt to develop and
implement the use of hydrogen.

The National Ecological Transition Plan (ETP) responds to the European Union’s challenge with the
Green Deal in order to: ensure growth that preserves the planet’s health, sustainability and
prosperity, by implementing a range of social, environmental, economic and political measures. The
objectives of the Plan, in line with Community policy, include climate neutrality, zero pollution,
climate change adaptation, restoration of biodiversity and ecosystems, the transition to the circular
economy and the bioeconomy.

The plan is subject to regular updates and, in line with the programme lines set out in the NRRP,
provides for full achievement of the objectives in 2050, as set out to a large extent in the national
long-term strategy. More specifically, the issues outlined and dealt with in the Plan are divided into:
decarbonisation, sustainable mobility, improving air quality, combating land consumption and
hydrogeological instability, improving water resources and related infrastructure, restoring and
enhancing biodiversity, protecting the sea, promoting the circular economy, bio-economy and
sustainable agriculture.

The plan is the result of an effort by the public administration in its entirety, which aims to increase
interaction and consistency between sectoral policies through joint decision-making processes both
between the departments of the Committee for the Ecological Transition (CITE) and with local
administrations and civil society, in order to implement, monitor, evaluate and reorient, in line with
the objectives achieved, in line with the 2030 Agenda and the priorities set out at European level,
national policies for the ecological transition.

With a view to climate neutrality by 2050, Italy submitted its long-term strategy to the European
Commission in February 2021, implementing Article 15 of Regulation (EU) Governance. The strategy,
which will be updated once the INECP is finalised, identifies possible decarbonisation pathways, taking
into account various technological options, including the most innovative ones, which are not yet fully
developed, in order to achieve the 2050 climate neutrality objective.

In addition to these strategic and planning instruments, as part of Next Generation EU, the instrument
established at European level to respond to the pandemic crisis caused by COVID-19, on 13 July 2021
it was definitively approved by a Council Implementing Decision, which incorporated the European
Commission’s proposal, the National Recovery and Resilience Plan (NRRP), the investment
programme designed to make Italy a fairer, greener and more inclusive country, with a more
competitive, dynamic and innovative economy. The Decision contains an annex setting out, in relation
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to each investment and reform, precise time-bound objectives and targets, to which the allocation of
resources is linked on a semi-annual basis.

Italy’s recovery effort, outlined in the NRRP, is built around three strategic axes shared at European
level, namely:

— digitalisation and innovation;
— ecological transition;
— Social inclusion.

In particular, more than 37.5 % of total financial resources (climate tagging) are linked to the
ecological transition. The largest allocation of resources was foreseen for Mission 2 ‘Green Revolution
and Ecological Transition’, to which 31.05 % of the total amount of the Plan was allocated, i.e. around
EUR 59,46 million to step up Italy’s commitment in line with the ambitious objectives of theGreen
Deal on the following issues:

- incentives for energy efficiency of buildings;

- increasing the share of energy produced from renewables and innovation in the industrial
supply chain, including hydrogen;

- strengthening electricity transmission and distribution infrastructure
smart grids and network resilience;

- promotion of energy communities and self-consumption;

- development of biomethane and agrentaic;

- sustainable mobility with the enhancement of cycling, the development of rapid mass
transport, the renewal of the rail and bus fleet and the installation of electric charging
infrastructure;

- sustainable agriculture and circular economy.

Specifically, Mission 2 consists of 4 Components:

- C1.Sustainable agriculture and circular economy for funding of EUR 5.27 m;

- C2. Renewable energy, hydrogen, grid and sustainable mobility for funding equal to
MLDEUR 23,78;

- C3. Energy efficiency and renovation of buildings for financing of 15,36
MLDEUR;

- C4 Protection of land and water resources to finance EUR 15,05 million.

The REPowerEU Plan aims to ensure Europe’s energy security and independence by freeing Europe’s
consumption from fossil fuels, in particular from Russia.

REPowerEU Regulation (Regulation (EU) No 435/2023) adopted by the Council on 27 February 2023
amending Regulation (EU) 2021/241 as regards the inclusion of REPowerEU chapters in the recovery
and resilience plans and amending Regulations (EU) No 1303/2013, (EU) 2021/1060 and (EU)
2021/1755, and Directive 2003/87/EC

The amendments made to Regulation (EU) No 241/2021 are intended to strengthen the capacity of
the Recovery and Resilience Facility to support reforms and investments aimed at diversifying energy
supply, increasing the resilience, security and sustainability of the European energy system, as well as
fostering Europe’s energy autonomy.

Each Member State should submit its REPowerEU chapter in the form of an addendum to its recovery
and resilience plan. REPowerEU chapters should inter alia contribute to increasing the share of
sustainable and renewable energy in the energy mix and addressing energy infrastructure
bottlenecks.

The discussion on the RePowerEU initiative was launched by the Government on 6 February 2023
with the meeting of the National Recovery and Resilience Board chaired by the Prime Minister,
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attended by the Minister for Foreign Affairs and International Cooperation, the Minister for
Infrastructure and Transport, the Minister for Enterprise and Made in Italy, the Minister for the
Environment and Energy Security, the Minister for Agriculture, Food Soverty and Forestry, and the
Minister for Economic Affairs and Finance, together with the main energy companies involved by the
State. At the same meeting, the National Recovery and Resilience Department set up a dedicated
inter-ministerial technical group to investigate investment and reform proposals to be included in the
REPowerEU chapter.

Subsequently, on 7 March 2023, Cabina di regia met with representatives of Regions, Provinces and
Municipalities to request their contributions on REPowerEU and, on 28 March 2023, Cabina di regia
was attended by all Ministers. Finally, several sessions of Cabina di regia were held on 20 April 2023
to discuss with the social partners and trade associations.

On 18 May 2023, Italy sent the European Commission a preliminary proposal for a REpowerEU chapter
with three axes: energy networks; green transition and energy efficiency; green supply chains.

The Government will continue its discussions with the European Commission to ensure that Italy is
central to the European response to the energy crisis under the REPowerEU initiative.

The process of defining the new REpowerEU chapter will be completed by August 2023.
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ii. Current energy and climate policies and measures relating to the five dimensions of the Energy Union

Italy has and continues to devote great attention to the five dimensions of the Energy Union, having put in place numerous measures for sustainable energy
development and combating climate change.

The table below shows the main measures in place for the five dimensions of the Energy Union.

Table 3 — Current key energy and climate policies and measures across the five dimensions of the Energy Union

Dimension Dimension
. Emissions Renewable Efficiency Security Market, Research,
Summary name of the policy or measure . . . : . . . ] . .
dimension dimension dimension dimension infrastructure, Innovation,
consumers Competitiveness

SME Guarantee Fund, Tourism Special Section (NRRP) Emissions Renewables Efficiency R.I.C.
Research and Innovation Partnerships — Horizon Europe (NRRP) Emissions Renewables Efficiency R.I.C.
Business investment facilitation for capital goods (new Sabatini) Emissions Renewables Efficiency R.I.C.

Actions for the environmental sustainability of ports — Green Ports (NRRP) Emissions Renewables Efficiency

Green Islands (NRRP) Emissions Renewables Efficiency

School building safety and upgrading plan (NRRP) Emissions Renewables Efficiency

National Innovative Programme for Quality of Living (NRRP) Emissions Renewables Efficiency

District heating systems (NRRPs) Emissions Renewables Efficiency

Invitation to tender Emissions Renewables Efficiency

Termico account. DM 16/02/2016 Emissions Renewables Efficiency

Tax allowances for energy retrofitting of buildings (Ecobonus) Emissions Renewables Efficiency

Tax deductions for energy retrofitting of buildings (Superbonus) Emissions Renewables Efficiency

Tax deductions for building renovations (Bonus Casa) Emissions Renewables Efficiency

Transition Plan 4.0 Emissions Renewables Efficiency

National portal on the energy performance of buildings Emissions Renewables Efficiency

Promotion of efficient district heating systems Emissions Renewables Efficiency

Programme for the financing of energy efficiency measures in public housing Emissions Renewables Efficiency

Use of hydrogen in hard-to-abated sectors (NRRPs) Emissions Renewables R.I.C.
Agrentaico (NRRP) Emissions Renewables

Biomethane. MINISTERIAL DECREE NO 15/9/2022 (NRRP) Emissions Renewables

Innovative installations, including off-shore (NRRPs) Emissions Renewables

Agricultural Park (NRRP) Emissions Renewables

Hydrogen production in brownfield sites — Hydrogen Valleys (NRRP) Emissions Renewables
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Renewable promotion for energy communities and self-consumption (NRRP) Emissions Renewables

Hydrogen testing for rail transport (NRRP) Emissions Renewables

Hydrogen testing for road transport (NRRP) Emissions Renewables

Biofuels. Sustainability certification. DM 14/11/2019 Emissions Renewables

Biofuels. Obligation to release for consumption Emissions Renewables

Biomethane and advanced biofuels. DM 2/3/2018 Emissions Renewables

Energy account for photovoltaic installations Emissions Renewables

Minor Islands Decree. DM 14/02/2017 Emissions Renewables

Guarantees of origin of electricity from renewable sources Emissions Renewables

Incentivising collective self-consumption groups and renewable energy communities  Emissions Renewables

Incentives for non-photovoltaic renewable electricity. DM 23/6/2016 Emissions Renewables

Incentives for non-photovoltaic renewable electricity. FER-E. DM 6/7/2012 Emissions Renewables

Renewable electricity incentives. DM 4/7/2019 (FER-1) Emissions Renewables

Obligation to integrate renewables into new or existing buildings Emissions Renewables

On-site Exchange (SSP) Emissions Renewables

National Innovation Fund Emissions Efficiency R.I.C.
Infrastructure Investment and Development Fund Emissions Efficiency R.I.C.
Sustainable Growth Fund Emissions Efficiency R.I.C.
Cohesion policies Emissions Efficiency R.I.C.
Efficiency of judicial buildings (NRRP) Emissions Efficiency

Energy efficiency of cinemas, theatres and museums (NRRP) Emissions Efficiency

Mea'su.res.f.or the resilience, enhancement of the territory and energy efficiency of Emissions Efficiency

municipalities (NRRP)

New charging stations in cities and highways to facilitate the use of electric vehicles Emissions Efficiency

(NRRPs)

Safe and sustainable hospitals (NRRPs) Emissions Efficiency

School building replacement and energy renovation plan (NRRP) Emissions Efficiency

lr’:lf';;s;:cture upgrading of regional rail transport and rapid mass transport systems Emissions Efficiency

Simplifying and speeding up the procedures for implementing energy efficiency Emissions Efficiency

measures (NRRP reform)

Electrification of quays, cold ironing (NRRP) Emissions Efficiency

Facilitation of private electric charging Emissions Efficiency

Energy audits in enterprises Emissions Efficiency

Call for innovative integrated projects for non-interconnected smaller islands Emissions Efficiency
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White Certificates Emissions Efficiency

Tax deductions: facade bonuses Emissions Efficiency

Kyoto Fund. MINISTERIAL DECREE NO 14/4/2015 Emissions Efficiency

National Energy Efficiency Fund. MINISTERIAL DECREE NO 22/12/2017 Emissions Efficiency

Incentives for the renewal of private vehicles (eco-bonus vehicles) Emissions Efficiency

Marebonus and Ferrobonus incentive Emissions Efficiency

Obligation to make public lighting networks more efficient Emissions Efficiency

Sustainable Urban Mobility Plans — SUMP Emissions Efficiency

National infrastructure plan for electric vehicle charging — PNIRE Emissions Efficiency

Cargo Bike programme Emissions Efficiency

Incentive programme for sustainable urban mobility (Primus) Emissions Efficiency

Consumer Information and Training Programme (PIF) Emissions Efficiency

Programme for energy retrofitting of central public administration buildings (PREPAC) Emissions Efficiency

Experimental programme between case- school and work Emissions Efficiency

Replacement of vehicles for the transport of goods Emissions Efficiency

Modal shift in freight transport Emissions Efficiency

Modal shift in passenger transport Emissions Efficiency

Emission standards for new cars Emissions Efficiency

LNG development in maritime transport and port services Emissions Efficiency

LPT: fleet renewal Emissions Efficiency

Sustainable school transport Emissions Efficiency

LPT: measures for LPT and sustainable public mobility Emissions Efficiency

Phase out of coal Emissions Security
Southern Cresci Fund Emissions R.I.C.
Public guarantee fund for SMEs and professionals Emissions R.I.C.
Support for R & D projects for the conversion of production processes in the context of _ . .

th:Fc)ircuIar econorF:ﬁyJ i i Emissions RI.C.
National Indicative Code of Good Agricultural Practice for the Control of Ammonia Emissions

Emissions

Guidelines for environmental labelling of packaging Emissions

National Air Pollution Control Programme Emissions

Animal feeding experimental programme Emissions

Circular Economy Strategy: (8) minimum environmental criteria (CAM) Emissions
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Circular Economy Strategy: (1) establishment of a national observatory Emissions
Circular Economy Strategy: (10) sustainable land use Emissions
Circular Economy Strategy: (11) sustainable use of water resources with a view to a Emissions
circular economy

Circular Economy Strategy: (2) electronic waste traceability register Emissions
Circular Economy Strategy: (3) tax incentives to support recycling and use of Emissions
secondary raw materials

Circular Economy Strategy: (4) revision of the environmental waste taxation system Emissions
Circular Economy Strategy: (5) right to re-use and repair Emissions
Circular Economy Strategy: (6) reform of the EPR system Emissions
Circular Economy Strategy: (7) establishment of the national register of producers Emissions
Circular Economy Strategy: (9) industrial symbiosis projects Emissions
Measures to increase organic farming Emissions

IPCEI hydrogen and batteries Renewables Security Market R.I.C.
Aggregation of generation facilities and utilities (Legislative Decree No 102/2014) Renewables Market
Hydrogen — Production of electrolysers (NRRP) Renewables R.I.C.
Renewables and batteries (NRRP) Renewables R.I.C.
National rules governing the Idonee areas Renewables
Regional regulation of the Idonee areas and digital platform Renewables
Arrangements for the award of concessions for large hydroelectric derivations Renewables
Single model for integrated photovoltaic systems on building roofs Renewables
Simplification of the authorisation process for renewable installations Renewables
Simplifi.cation of the authorisation process for renewable installations: unique models Renewables
and digital platform
Capacity market Security Market
Diversification of LNG supply and upgrading with new FSRUs Security Market
Diversification and upgrading of electricity interconnections Security Market
Diversification and enhancement of gas interconnections Security Market
Increasing flexibility through accumulation and sector integration Security Market
New LNG coastal connections and depots Security Market
Reinforcement of internal network to foster RES integration Security Market
Measures on climate resilience networks (NRRPs) Market
Smart grid reinforcement (NRRP) Market
Bonus sociale gas Market
Social light bonus Market
Energy-intensive Decree Market
Active role of consumers and liberalisation of markets Market

Electric buses: channel
Hydrogen Research and Development (NRRP)
Support for start-ups and venture capital active in the ecological transition (NRRP)

production plan (NRRP)

R.I.C.
R.I.C.

R.I.C.
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Energy cluster R.I.C.
Tax credit. Transition Plan 4.0 R.I.C.
Electricity System Research Fund R.I.C.
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iii. Key issues of cross-border relevance

T ELECTRICITY SECTOR

In 2021 electricity demand was 319.9 TWh, an increase of 6.2 % compared to the previous year, and
86.6 % was met by domestic production (277.1 TWh, +3.0% compared to 2020) net of the
consumption of ancillary services and pumping. The remaining share of needs (13.4 %) was covered by
net imports from abroad, amounting to 42.8 TWh, an increase of 32.9 % compared to the previous
year.

In 2022, according to preliminary data from the TSO (Terna), the electricity demand in Italy was
316.8 TWh, a decrease of 1 % compared to 2021. The energy demand was covered for 273.8 TWh from
domestic production, of which 31 % from renewable sources (with a marked decrease in hydropower
production). The remaining share of needs was covered by net imports from abroad (43 TWh).

The modest contraction in electricity demand in 2022 is the result of a “two-speed” year, with positive
changes in the first part of the year and negative changes from August onwards, reflecting a number
of concurrent factors: the high prices that have characterised the energy markets, the measures to
curb electricity consumption implemented by citizens and businesses, including on the instructions of
the Government, and the rather mild temperatures recorded in the autumn and winter months. On
the production side, the contraction in hydroelectric generation (37.7 %), due to the long period of
drought, was partly offset by the increase in thermoelectric generation (+ 6.1 %) and in particular by
the increase in coal generation as a result of the measures taken by the Government to tackle the gas
crisis. In this scenario, the external balance remained broadly unchanged compared with 2021, against
a background of strong volatility in energy market prices over the course of the year.

The national transmission grid is interconnected with abroad through 26 lines: 4 with France, 12 with
Switzerland, 2 with Austria, 2 with Slovenia, 4 direct current connections (the cable with France, the
cable with Greece, the cable with Montenegro and the double connection, known as SACOI, with
Corsica, mainland on the one hand and Sardinia on the other), an additional alternating current cable
between Sardinia and Corsica, a 220 kV submarine and terrestrial cable connection between Italy and
Malta.

Below is the import and export data from the various countries with which Italy is interconnected.

Table 4 — Import and export data from the various countries with which Italy is interconnected

GWh France JSwitzerIa Austria  Slovenia Greece Malta  Montenegro
'”;g;lrt 15.153 19.468 1258 5450  1.857 34 3.353
E;gg;t 1.185 1.256 12 74 518 547 190
";ggt 14.397 20286 1.499 6214  1.741 6 3.248
Export 2022 1.210 1.041 9 23 1.054 646 422

(Source: Terna)
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The contribution of imports from the various countries with which Italy is interconnected is driven by
two key factors: the hourly energy price differential between Italy and the interconnected country and
cross-border interconnection capacity. The average electricity price on Italy’s wholesale markets is
historically higher than neighbouring countries with generation mixes with lower production costs and
less flexibility, which leads to even negative prices during reduced hours of load and higher renewable
production. Rather consolidated dynamics, but which may evolve in the following years to combine
several factors, including: the clear prevalence of RES generation, high CO2prices, hydrogen production
and changes in market regulation.

Cross-border capacity has been overwhelmingly developed on the northernwestern border (France
and Switzerland) to which around three quarters of the volumes of imported electricity can be
accounted for. It should be noted that over the period 2021-2022 interconnection capacity increased
by around 1.5 GW mainly linked to the border with France. For the French border, we would point out
that the first hub of the Italy-France interconnection entered into operation in November 2022, which
made available an additional 600 MW of interchange power between borders (entry into operation of
the second cluster is expected to take place in 2023). These reinforcements are in addition to the
previous entry into operation of MONITA (ITALY — MONTENEGRO interconnection) at the end of 2019.
These projects were mentioned in the previous INECP 2019.

Figure 1 — Cross-border import and export trading capacity of existing interconnections (maximum NTC
2023 processing and transit limits — source Terna)

T “y
4sop

—
I I —_— 0,6 GW
> OgGW
Ul'@ 0
« ™ '5GW
S =
%:-_'—

Mo z'o
pe=—
=



National INTEGRATED PLAN FOR ENERGY AND CLIMA —June 2023

The national electricity system operator has identified medium- and long-term projects that will allow
for an increase in foreign interconnection capacity; increase mainly at the northern and southern
borders of the country. In the medium term (2030), the estimated total increase is around 1.900 MW,
due to the expected entry into operation of the HDVC interconnection project with Tunisia “tunita”
(NTC increase on the border of 600 MW), the second HDVC interconnection with Greece “GRITA 2”
(NTC increase on the border from 500 to 1 000 MW), the connections with Austria “Nauders-Glorenza”
(NTC 300 MW) and “Prati di Vizze — Steinach” (NTC 100 MW) and the reduction of capacity limitations
with Slovenia (with NTC increment on the border of 400 MW). In the long term (2040) an overall
increase of 3.560 MW is expected, with the development of the interconnection with Switzerland
Valtellina — Valchiavenna with two additional interconnections with Austria (total NTC 660 MW).

In addition, a number of private projects for interconnection with abroad (so-called merchant lines),
some of which have already been authorised and are in the process of being implemented.

T GAS SECTOR

As regards the natural gas sector, the balance sheet for 2021-2022 is shown.
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Table 5 Natural gas balance sheet, 2021-2022

Natural gas balance — Italy (1)
(million cubic metres at 38.1 MJ/m?3)

January — December

2022 2021 Variaz. %
a) Domestic production (2) 3.316 3.343 —0.8%
b) Imports 72.403 72.592 —03%
Mazara del Vallo 23.554 21.169 11.3%
Gela 2.619 3.231 — 189 %
Tarvisio 13.989 29.061 —519%
. 7.593 2.170 250.0 %
orinQ) Step Gries
ABC Melendu 14 355 7.124 43.1%
s gno
. 2.244 1.054 112.9%
o-Mc3 Panigaia(2)
(U Cavarzer and o
Q. (2) 8.243 7.219 14.2 %
L"g)r no 3.785 1.416 167.4 %
Gorizia 26 39 —341%
Other 25 19 31.0%
c) Exports 4.614 1.543 198.9 %
D) Variation in
2.581 — 1.591 — 262.29
stocks (2) >8 >3 62.2%
(€) =a) +b) c)  Consumption 68.524 75.983 —9.8%
-d) Internal Lordo

(1) Pre-balance-sheet net of transits
(2) Includes consumption and losses

The Russian war in Ukraine has seen Italy and the other EU countries strongly engaged in a huge effort
to reduce imports from Russia from the outset. Italy managed to reduce gas imports by more than
50 % through the methane pipeline entering Tarvisio, increasing the use of regasification plants and
imports from Algeria (Mazara del Vallo) and Passo Gries (Norway, mainly). It is also noted that gas
exports have increased by almost 200 %. As a result, Italy is able to position itself as an energy hub
towards Europe, so that relations with countries bordering the Mediterranean are becoming
increasingly crucial.

Consumption in Italy in 2022 amounted to 68,52 bcm of Sm?3, a decrease of around 10 % compared
to 2021 data (75,98 bcm?). As mentioned above, 2022 was a particularly critical year due to the
Russian war in Ukraine, which led to a direction of European policies aimed at finding a replacement
for Russian gas imports and, at the same time, aimed at achieving consumption reduction targets. A
combination of factors, such as the high level of gas prices (leading to a reduction in consumption first
in the industrial sector and then in the civil sector), mild winter temperatures in addition to the
measures taken led to a reduction in gas consumption, which in turn led to a reduction in the use of
storage, the lowest that has historically occurred.
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The gas from abroad is fed into the national gas pipeline network through 6 entry points for
interconnections with imported gas pipelines (Tarvisio, Gorizia, Passo Gries, Mazara del Vallo, Gela;
Melendugno) and LNG regasification terminals connected to the national pipeline network; ‘LNG Italia’
in the Ligurian Sea which it places at Panigaglia, ‘Adriatic LNG’ in the offshore Upper Adriatic, which it
places at Cavarzere and ‘OLT Offshore’ in the Tyrrhenian Sea in front of the Tuscany coast which it
releases to Livorno.

To accelerate independence from Russian import, two new FSRUs were authorised, the first of which
was placed in Piombino; the second one will be located in Ravenna. The two new regasification plants
will be able to guarantee an incremental regasification capacity of around 10 billion cubic metres per
year.

Figure 2 — National gas grid map and main entry points
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This also includes the so-called doubling of the Tap, which will allow greater gas import capacity to be
available since 2026.

Finally, the project to interconnect with Malta through a new pipeline from Gela (PClI Project) was
authorised. This project will operate on an export basis.

The current quest for diversification of gas supply sources can lead Italy to become a hub in the
Mediterranean, becoming a gas injection point.
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transport to other European countries (Malta, Slovenia, Slovakia), including through the reinforcement
of some cross-border and internal infrastructure (to Austria) (Adriatic Line).

Major natural gas discoveries in the Eastern Mediterranean area in recent years, including the Exclusive
Economic Zones (EEZs) of Israel, Cyprus and Egypt, have laid the foundations for new forms of
cooperation and a potential rebalancing of the regional and European energy market, also with a view
to increasing security and diversification of supply. As a result of the success of these exploratory
activities, Egypt has become self-sufficient and an exporter; Israel has become a natural gas producer
and in turn exporter through Jordan; there are still many areas to be explored in Cyprus’ EEZ, but also
in Egypt and the rest of the Levant. The significant amounts discovered will be fully marketable in the
coming years and therefore concrete export options need to be identified in the short/medium term
and in the long term.

Italy is one of the founding countries of the East Mediterranean Gas Forum (EMGF), an initiative
initiated by Egypt, which also brings together Greece, Cyprus, Israel, Jordan and the Palestinian
Authority with the aim of creating a platform for cooperation, also involving the private sector, on
common policies for the use of uncovered gas in the Eastern Mediterranean, with a view to promoting
a mutually beneficial and secure gas market in the region, with potential spill-over effects beyond the
region itself. The founding member countries of the EMGF have been joined by France as a fully-fledged
member, while the United States, the European Union and the World Bank are members of the EMGF
as observers.

The Forum, which is strongly promoted by Egypt — is located in Cairo and the position of Secretary
General is from Egypt’s constitution — it has been an important interlocutor between producing,
importing and transit countries for gas not only to make the significant quantities of gas discovered and
to be discovered marketable, but also to promote the energy transition and policies aimed at
decarbonising the gas sector in the Levant basin, also in the light of Egypt’s recent presidency at COP
27.

The recent Russian-Ukrainian crisis and the consequent need to be independent from Russian gas
supplies have called for gas and LNG imports from supplying countries to be maximised. In this regard,
in coordination with ENI and SNAM, the national gas TSO, steps have been taken to secure new LNG
supplies from Egypt (up to 3,5 bcm).

Finally, it is important to highlight the strategic role played by gas storage in ensuring energy security
and ensuring seasonal demand modulation, with around 18,5 billion cubic metres of storage capacity.

T 1LO SECTOR

LS =%pP=® = éé 2 OLEODOTTO TRANSALPINO (SIOT)

The Transa-Alpine Pipeline (Transa-Alpine Pipeline) is an important crude oil transport infrastructure
across the Alps, connecting the Port of Trieste to the city of Ingolstadt in Germany. The pipeline has a
total length of approximately 752 km and a transport capacity of around 36 million barrels of crude oil
per year and passes through Italy, Austria and Germany, connecting the Port of Trieste with the German
Lander of Bavaria and Baden-Wirttemberg. The Italian part of the pipeline, managed by the Societa
Italiana per I'Oleodotto Transalpino (SIOT), which is part of the TAL group, is approximately 150 km long
and also includes the San Dorligo della Valle tank park and the marine terminal located in the Port of
Trieste.
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Figure 3 — Translpine pipeline, plotted
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The oil tankers arrive at the two lanes of Terminale Marino in the Port of Trieste, where the oil is
unloaded and transferred to the Park Serbatoi of San Dorligo della Valle (Trieste); from there, the
Transalpino Pipeline crosses Friuli-Venezia Giulia, three regions of Austria (Carinthia, Salisburghese and
Tyrol) and Bavaria to arrive at the Lenting Serbatoi Park near Ingolstadt. Two branches to the east and
north west lead crude oil to German refineries.

There are eight refineries supplied by the infrastructure, of which only six are supplied (and can be
supplied) by this pipeline: this is the entire Austrian, Czech and southern German refining sector.

The authorisation procedure, managed by the Friuli-Venezia Giulia Region, is currently under way in
order to achieve self-sufficiency in energy through the construction of four small thermal power
stations in Friuli, Trieste, Reana del Rojale, Cavazzo and Paluzza, which are necessary to operate the oil
push pumps, without having to feed through the electricity grid.

e = %P =0 =66 = PTANKS OF SAN D ORLIGOOF THE VTO

LL Park Serbatoi di San Dorligo della Valle, which is part of the SIOT infrastructure, consists of 32 floating
roof tanks with a total capacity of more than 2 million cubic metres and can be stored there at the same
time as different grades of crude oil. Crude oil from the two marshes of Terminale Marino in the Port
of Trieste is stored in the San Dorligo tanks, and within the Serbatoi Park, through the first pumping
station, the crude oil is fed into the oil pipeline on its journey to the north.

The tank park is located in the south-east of the industrial zone of Trieste and, as stated, is used to store
and transport crude oil from Terminale Marino.

22 =%pP =0 =66 = DCOASTAL REPOSITORY OF MINERAL OILS SEASTOK
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Seastock Srl, a company in the Tosto group, which acquired the oil terminal of Depositi Costieri Trieste
SpA, operates in the Port of Trieste. Theplant for the handling and storage of petroleum products,
energy products and mineral oils has a storage capacity of 130.000 m3 and consists of 26 tanks.

The plant is a key hub for refuelling throughout northern Italy and is a close and accessible port for all
Central and Eastern European markets.

T FURTHER AREAS OF CROSS-BORDER COOPERATION

22 =%pP =B =66 1 CROSS-BORDER COOPERATION IN CCS

Italy intends to develop Carbon Capture and Storage (CCS) technology. Together with France and
Greece, a regional plan to support the development of CCS infrastructure in the Mediterranean Sea
basin within the scope of the TEN-E Regulation was developed and presented in March 2023. The cross-
border plan is scalable and the development of CCS value chains, such as those presented below, allows
the promotion of further projects in the region. As a result, other Mediterranean countries could join
later to strengthen regional cooperation on CCS.

The role of CCS is widely recognised in achieving climate neutrality and the objective of limiting global
warming to 1,5 degrees. CCS value chains have crystallised in northern Europe by leveraging the use of
depleted oil & gas deposits in the North Sea, and are in relatively advanced stages of development. As
of 2023, the development of such infrastructure in South Europe is lagging behind. By engaging in
enhanced collaboration, France, Greece and ltaly have expressed a common interest to facilitate CCS
projects: maximising synergies on the processes of liquefaction, transport and storage of CO2 and
promoting third-party access infrastructure are key factors for the uptake of CO2 capture in EUmember
States intending to use CO capture. The Mediterranean CCS Plan provides a framework for discussions
and cooperation between its signatories, but does not impose any legal, regulatory or political
constraints and does not replace national CCS policies and strategies.

The development of a CCUS (Carbon Capture Utilisation and Storage) hub, where many CO2 emitters
can benefit from common infrastructure and an open access cross-border transport network, is crucial
because not all Member States have access to adequate geological storage sites. The value chains of
liguefaction, transport and storage of CO: will need to be developed at regional level, for reasons
related to:

— Diversity of routes and depots,

— Increased competition between alternative infrastructures,

0 avoid dominant positions (which could be created, for example, if CO2 valuecnains only occur in
parts of Europe),

0 optimisation of CO2 transport routes.

0 POTENZIALI NATIONAL AND CROSS-BORDER FLOWS

With regard to international flows of COz2from other countries in the Mediterranean area, expressions
of interest in injection in Italy have been received, under the procedures of the TEN-E Regulation, from
foreign emitters totalling over 1 Mton/year of CO2, mainly from France, in addition to those relating to
national installations of at least 3,6 Mton/year and a potential capture and export from Italy to Greece
by the first half of 2030. Further developments are likely, as the potential expansion of the network and
the large capacity of CO2 storage siteson Italian territory allow for significant volumes of COz, which is
captured by national and other Mediterranean industrial plants, in particular France. On the other
hand, as mentioned above, Italian volumes of CO2 caught are also expected to be exported to other
storage sites in the Mediterranean basin, in particular to Greece.
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The PCl candidate projects (Projects of Community Interest) covering the Mediterranean region
(Callisto Mediterranean CO2 Network, Augusta C2 and Prinos CO2 storage project) are specifically
designed in a cross-border context and involve ltaly at different levels. The CALLISTO Mediterranean
CO2 Network is part of the wider scope of the Italian Ravenna CCS project, which aims to provide a
large-scale open access infrastructure, offering industries and power plants located in both Italy and
South Europe with hard to abate a timely and economical decarbonisation solution on a transparent
and non-discriminatory basis. The Callisto project involves Italy along the whole CCS chain, providing
significant commitment to the development of CO2 capture, transport and storage infrastructure in
Italy. In this project, Italy is the recipient country for CO2 emissions from other countries, becoming the
cornerstone of the sector through its geological storage site in the Adriatic Sea. On the other hand, both
in Prinos’s CO2 storage project and in the C2 Augusta project, Italy is part of the process as an emitter
country, as the CO2 storage is located at the Prinos storage site (Greece).

Cooperation with France and Greece on continuous implementation both in the context of the
evaluation process for PCl projects provided for in the TEN-E Regulation and in the bilateral context.

2L =%pP =@ =66 CROSS-BORDER OFFSHORE RENEWABLEENERGYOPERATION AND OFFSHORE GRID
CORRIDORS
PRIORITIES

According to the policy scenario developed for this plan, a total of around 131 GW of renewable plants
are installed by 2030 (of which approximately 80 GW PV and around 28 GW wind), with an increase in
capacity of around 74 GW compared to 2021 (of which approximately + 57 GW from photovoltaic and
around + 17 GW from wind power). This capacity could develop for a significant part in the centre-south
of the country due to the increased wind and solar production capacity, always respecting regional
burden sharing. In order to achieve these challenging objectives, it will be important to use the various
renewable technologies available, including offshore (including floating) technologies in order to exploit
further sunny and sunny areas by limiting land use and landscape impact.

At European level, as we know, the Offshore Renewable Energy Strategy (COM (2020) 741 final)
highlights the need to reach at least 300 GW of offshore wind and 40 GW of ocean energy by 2050 in
the EU as a key means of achieving climate neutrality. To facilitate the development of offshore
renewable energy, the 2022 TEN-E Regulation requires Member States within their specific priority
offshore grid corridors, taking into account the specificities and development in each region, to
conclude a non-binding agreement to cooperate across borders on the targets for offshore renewable
energy to be achieved by 2050 within each sea basin, with an indication of the intermediate steps in
2030 and 2040, in line with the INECPs and the offshore renewable potential of each sea basin.

Italy, bordering both the Eastern Mediterranean basin and the Western Mediterranean basin, adopted
in January 2023 two non-binding agreements of this kind together with the other Member States
concerned (specifically for Italy the collaboration takes place with Greece, Spain, France, Malta, Croatia
and Slovenia), with a commitment to connect up to 4 GW in the priority offshore grid corridor “South
and West Offshore Grids” and 4.5 GW in the priority offshore grid corridor “South and East Offshore
Grids” to the Italian national grid by 2030.

L& =%pP =@ = éé 2 CO OPERATION FOR THE DEPLOYMENT OF A CROSS-BORDERHYDROGENINFRASTRUCTURE

The South Hz corridor project, developed by SNAM and several Austrian and German TSOs, is part of
the European Hydrogen Backbonel0 and provides for the creation of a series of infrastructure linking

10The European Hydrogen Backbone (EHB) initiative is made up of a group of 32 energy infrastructure operators
to build a European infrastructure for the transport of hydrogen from import and production sites to consumption
centres. The initiative aims to define the role of hydrogen infrastructure — based on new or upgraded existing gas
pipelines to enable the development of a European market for renewable and low-emission hydrogen.
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possible future renewable hydrogen production sites in North Africa and South Italy to the EU by
exploiting the Italian gas infrastructure that has been adapted to transport this carrier together with
new sections to be built. Together with the competent authorities of Germany and Austria, a positive
assessment was given to launch the studies necessary to carry out the project that has been applied for
the status of a Project of Common Interest within the meaning of the TEN-E Regulation (Regulation (EU)
2022/869) in order to access the funds of the Connecting Europe Facility (Regulation (EU) 2021/1153).
In addition to Germany and Austria, several other EU Member States in the Eastern Central Region have
expressed an interest in connecting to the South Hzcorridor backbone. The corridor would connect Italy
to Germany via Austria and has the potential to be further developed, opening up the Trans Tunisian
Pipeline (“TTPC”) and Trans Mediterranean Pipeline (“TMPC”) pipelines linking Algeria/Tunisia and Italy
to North Africa’s renewable resources through exploitation. The project, for the Italian part, concerns
the construction of an Italian backbone for dedicated transport to meet Italian and European demand
for hydrogen by linking production facilities and import infrastructure to final demand and
neighbouring countries.

Finally, at the end of 2021, the SunsHyne Corridor project was launched by 5 European TSOs —including
Italian Snam, Austrian TAG, Slovak Eustream, Czech NET4GAS and German OGE — to import green
hydrogen produced in North Africa into Europe.

The initiative provides for the ‘refilling’ of part of the current European natural gas network to allow
the influx of Northafrican H2 on European markets.

IV. Administrative structure of implementing national energy and climate policies

The reform of Title V of the Constitution, and in particular Article 117 thereof, places the issue of
‘national production, transport and distribution of energy’ among the competences shared between
the State and the Regions.

The text of Article 117 of the Constitution retained, under the exclusive jurisdiction of the State, matters
relating to the energy sector, including:

- relations with the European Union;

- the protection of competition;

- the protection of the essential levels of benefits relating to civil and social rights;
- the protection of public safety and security;

- the protection of the environment and the ecosystem.

Within the principles laid down by national law, the functions assigned to the Regions include:

- formulation of regional energy policy objectives;

- the location and construction of district heating installations;

- the development and exploitation of indigenous resources and renewable sources;
- the granting of hydroelectric concessions;

- energy certification of buildings;

- ensuring safety, environmental and territorial compatibility;

- security, reliability and continuity of regional supplies.

Moreover, because of the three constraints that the State and the Regions have in legislating —
compliance with the Constitution, compliance with EU law and compliance with international
obligations — the Regions are jointly and severally liable with the State to meet the binding energy and
climate targets set for 2030 by the European Union. A method of linking the State and the regions to
share and achieve national targets adopted at EU level has been tested with reference to the 2020
targets on renewable sources. Pursuant to the so-called burden sharing Decree (Ministerial Decree of
15 March 2012), the contribution that the various Regions and Autonomous Provinces were required
to make in order to achieve the national target was set, assigning to each of them specific regional RES
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use targets for 2020. An approach based on the sharing of efforts between the different regions is
appropriate, at least in some areas and in appropriate ways, beyond 2020, to ensure that objectives
are shared and that territorial governments are called to contribute consistently to achieving them. The
distribution of the target renewable power by region (burden sharing) will be updated in the Decree on
suitable areas to be issued.

In view of the objectives of 2030, and beyond 2050, it is also necessary to stimulate a more active role
of the local authorities closest to the citizen. In particular, through the valorisation and enhancement
of the actions that these bodies are taking under their Sustainable Energy Action Plans (ASAP) and
Sustainable Energy and Climate Action Plans (PAESC), operational instruments of the Covenant of
Mayors.

The functions of the State involve, in the first place, the Ministry of the Environment and Energy
Security (MASE), whose scope of action is very wide, having all the environmental competences within
it, as well as some of the key competences in the ecological transition process, which relate mainly to
the energy sector, including security and affordability of supplies.

In addition to MASE, other Ministries are involved in the process of identifying and implementing the
policies and measures necessary to achieve the objectives of the Plan, such as the Ministry of Economic
Affairs and Finance (MEF), the Ministry of Infrastructure and Transport (MIT), the Ministry of
Enterprise and Made in Italy (MIMIT), the Ministry of Agriculture, Food Soving and Forestry (MASAF),
the Ministry of Universities and Research (MUR), the Ministry of Culture (MiC).

Furthermore, it should be pointed out that the Interministerial Committee for the Ecological Transition
(CITE) was set up at the Prime Minister’s Office by Decree-Law No 22 of 1 March 2021, which stems
from the need to provide an initial definition of the governance of the ecological transition, with the
task of coordinating national policies on reducing greenhouse gas emissions, sustainable mobility,
combating hydrogeological instability and land use, water resources and related infrastructure, air
quality and the circular economy.

The CITE is chaired by the Prime Minister or, on his behalf, the Minister for the Environment and Energy
Security, and is composed of the other central administrations responsible for the matter (MEF, MIT,
MIMIT, MASAF, MLPS). The other Ministers or their delegates having competence in the matters
covered by the measures and matters on the agenda shall also participate.

In addition to the central government authorities, a number of other entities, operating in a framework
consistent with European rules, contribute to the implementation of national policies linked to the
achievement of national objectives. These include, first and foremost, theAutorita Garante per la
Concorrenza e il Mercato (AGCM) and the RegulatoryAuthority for Energy, Networks and
Environment (ARERA): while respecting their independence from the executive, these bodies have,
albeit with different roles, essential tasks of protecting consumers’ interests and promoting
competition, ensuring efficiency and the deployment of services with adequate levels of quality,
including in the field of energy, and, in the case of ARERA, regulating most of the instruments related
to national energy policies.

Terna S.p.A. is the national transmission system operator (TSO). Terna’s tasks include the operation of
the high and very high voltage grid, the maintenance of the network infrastructure, the planning of the
development and the construction of the grid, the dispatching, i.e. the management of electricity flows
on the grid, ensuring a constant balance between electricity demand and supply. These regulated
services are provided under a monopoly on the basis of the government concession, with ARERA’s
regulation.

Snam S.p.A. is the main infrastructure operator for the transport and dispatch, storage and
regasification of natural gas. With regard to transmission and dispatching, the subsidiary Snam Rete
Gas is an operator of the natural gas transmission system under ownership unbundling in accordance
with Legislative Decree No 93 of 1 June 2011, which transposed Directives 2009/72/EC and 2009/73/EC
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concerning common rules for the internal market in electricity and natural gas. The set of rules for
access to and use of the transmission service on the gas pipeline network of Snam Rete Gas, as well as
the quality of service levels, are laid down in the Network Code approved by ARERA, which also governs
the tariff system for the transmission of natural gas by laying down the criteria for determining tariffs
for each regulatory period.

Of particular importance for the future, including with a view to a long-term strategy, is the
strengthening of cooperation between Terna and Snam, with the aim of coordinating the development
of their respective ten-year plans on the basis of scenarios that are shared and consistent with the
INECP and the long-term strategy, in relation to the needs related to the penetration of non-
programmable renewable sources.

The electricity distribution network in Italy is currently divided between 126 distribution companies
(DSOs) operating on the basis of concessions from the Ministry of the Environment and Energy Safety
and the Provinces of Trento and Bolzano. These are very different entities in terms of the size of the
territory served, the size and the legal rules of reference (municipalities, municipal undertakings, types
of company). The ministerial concession documents are published on the website of the Ministry of the
Environment and Energy Safety; in addition, Terna publishes and keeps up-to-date on its portal the list
of distribution undertakings and their identification codes, as well as the historical archive of company
changes in relation to those undertakings. The structure of gas distribution concessions has been more
structured and, moreover, reorganised.

Of particular importance are the functions of the Energy Services Manager (GSE), a company wholly
owned by the Ministry of Economic Affairs and Finance (MEF), operating in accordance with the
strategic and operational guidelines defined by the Ministry of the Environment and Energy Safety and
responsible for managing and monitoring support mechanisms for renewable energy —in the electricity,
heat and transport sectors — and for energy efficiency.

The following are members of the GSE group: the Energy System Research Company (RSE), the Energy
Markets Manager (GME) and the Single Buyer (AU).

RSE is a company active in the analysis, study and research applied to the whole energy sector, with
particular reference to strategic national projects of general public interest, funded by the System
Research Fund and international funding. The main contents of RSE projects relate to the evolution of
methods and technologies for sustainable energy production, electricity distribution and storage,
energy system scenarios in line with national energy policy objectives and orientations and EU energy
programmes.

GME is responsible for the organisation and economic management of the electricity market, the
environmental, natural gas and fuel markets in accordance with the criteria of neutrality, transparency
and objectivity, as well as the operation of the platform for the registration of forward power purchase
contracts concluded outside the market.

Au has the role of ensuring the supply of electricity to customers in the protected market (until this
segment of the market is exceeded), and, on behalf of ARERA, operates the Consumer Window to
provide assistance to final customers of electricity and gas and the Conciliation Service for the
settlement of disputes between customers and operators. In addition, through the Integrated
Information System (Slll), it is at the heart of the information flows relating to liberalised electricity and
gas markets, with a database of collection points and customer identification data. Lastly, the company
was entrusted with the functions and activities of the Central Italian Storage Agency (OCSIT) for the
management of emergency oil stocks.

ENEA ( National Agency for New Technologies, Energy and Sustainable Economic Development) is the
public research body, supervised by the Ministry of the Environment and Energy Safety, for research,
technological innovation and the provision of advanced services in the fields of energy, the
environment and sustainable economic development to central and local public administrations and
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citizens, in accordance with the directives issued by the Ministry. It shall also act as the National Energy
Efficiency Agency and implement the technology transfer of research results to enterprises.

The Istituto Superiore per la Protezione e la Ricerca Ambientale (ISPRA) is the public body under the
supervision of the Minister for the Environment and Energy Safety (MASE), which carries out research
and experimentation, monitoring and evaluation, strategic advice, technical and scientific assistance,
information, dissemination, education and training in environmental matters, with regard to water
protection, protection of the atmosphere, soil, subsoil, marine and terrestrial biodiversity and their
crops.

Monitoring;

The framework outlined is structured and therefore suggests that both coordination and monitoring
activities should be strengthened in order to achieve synergy in pursuit of the ambitious 2030 and 2050
targets.

The scenario set out in the INECP is the target scenario that is now considered to be the most likely of
all those assessed during the planning process and which stems from the design of public policies and
measures contained in the INECP itself. In order to monitor the effectiveness of these policies and
measures over time and to take corrective action if necessary, it is important to have a monitoring
function on the state of implementation of the plan.

Monitoring activities — in line with Articles 17 and 18 of Regulation (EU) 2018/1999 on the Governance
of the Energy Union and Climate Action and with the provisions of Eurostat/EU — play a very important
role in ensuring accurate identification and verification of the decarbonisation pathway, the degree of
achievement of the objectives and implementation of energy and emission policies, both to provide
timely feedback to public decision-makers on the effectiveness of the measures and their possible need
for updating (active monitoring) and to provide clear and up-to-date information to all stakeholders.
With this in mind, in the context of the competences shared between the State and the Regions, while
respecting the roles of the sectoral authorities, network operators and market operators and in order
to enable the plan to be properly implemented, the intention is to establish a stable technical centre
for active monitoring called the ‘PNIEC Observatory’; this Observatory will also take over the existing
Renewable Energy Observatory, in order to verify both the evolution of emission and energy trends in
relation to the objectives and the state of implementation and effectiveness of the climate and energy
policies set out in the plan. The Observatory will be composed of representatives of the MASE, where
it consists of representatives of the other competent central administrations, a representation of the
Regions designated by the Energy and Environment Coordination of the State-Regions Conference,
ANCI, GSE, RSE, ISPRA and ENEA, and energy and climate experts; its aim is to promote greater
coordination and to ensure evolving technical comparisons with regard to the implementation of the
Plan and the monitoring of its implementation, prior to the official procedures laid down by standard
at the State-Regions or Unification Conference, and sharing the necessary evolutionary corrections to
the INECP during implementation.

To support the monitoring activities of the INECP Observatory, please note the Monitoring Platform for
the Integrated National Energy and Climate Plan to be set up by GSE pursuant to Article 48 of Legislative
Decree No 199 of 8 November 2021, in line with Regulation (EU) 2018/1999.

This platform will make it possible to make available information on the level of achievement of the
various targets and the effectiveness of policies, the spread of investments on the ground and the
performance of authorisation procedures, the evolution of the costs of technologies and the economic
and employment impact. The collection and processing of this information, from various sources, will
also make it possible to draw up the regular monitoring reports provided for in Regulation (EU)
2018/1999 and to provide input for the INECP’s environmental monitoring plan and provide up-to-date
and timely information to citizens and central and local public administrations on the evolution of the
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energy and emission framework and on the state of implementation of the plan.

In addition to this platform, it should be pointed out that the verification of emission targets resulting
from national, European and international rules and agreements is carried out, managed and updated
by ISPRA in accordance with national legislation, and by means of communications pursuant to
Regulations (EU) No 525/2013 and (EU) 2018/1999, including through the ‘National System for the
Implementation of the National Greenhouse Gas Inventory’ and the ‘National system for policies and
measures and projections’.

Finally, in the light of what has been mentioned in Eurostat, namely to strengthen energy statistics and
extend their scope to encourage and support policy decisions, so that Italy can keep up with this
evolving scenario, it is planned to allocate specific resources to periodic statistical surveys to
reconstruct the structure and characteristics of energy consumption in the various sectors (residential,
tertiary, industrial, transport), using harmonised methods, definitions and methodologies at Eurostat.
At the same time, the aim is to exploit the information in the administrative files of the various bodies
and administrations.
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1.3 consultations and involvement of national and Union bodies and outcomes

The need for and appropriateness of appropriate public consultation on the INECP stems not only from the
relevance of the document, but also from specific provisions of the Governance Regulation, under which each
Member State shall ensure that the public is given real opportunities to participate in drawing up the Plan.

Inthis regard, in order to ensure the “full’ implementation of this principle, MASE has launched, from the stage
of preparing the ‘proposal’ for updating, numerous activities, many of which will continue in 2023 and the
first half of 2024 in the context of drawing up the ‘final version’ of the INECP precisely in order to ‘continue’
the reflection on the new initiatives to be implemented, particularly in the transport, civil and agricultural
sectors.

On the basis of the European Commission’s recommendations, the results of the consultation launched in the
context of the SEA and the work of further technical work to identify additional measures in cooperation with
the other competent central administrations, after consulting the Parliament, the regional authorities and
the local authorities, will be drawn up the final text of the INECP to be sent in June 2024.

Please find below a summary of the consultation and involvement activities planned for the 2024 INECP.
i. Involvement of the national Parliament

In line with the 2019 INECP, the proposal for updating the Plan will be made available to the Presidents of the
Senate and the Chamber of Deputies, who will assign the analysis to the relevant parliamentary committees,
in order to launch the usual institutional channels of dialogue with the administrative structures involved in
the implementation of national energy and climate policies.

ii. Involvement of local and regional authorities

Under Italy’s constitutional structure, the regions play a key role in achieving the energy and climate
objectives. The role of local authorities is equally important.

During the preparation of this update proposal, MASE launched a dialogue with the 9 Italian cities selected
under the European mission “100 neutral cities by 2030” (Bergamo, Bologna, Florence, Milan, Padua, Parma,
Prato, Rome, Turin); they were asked to contribute to the identification of the most relevant policy areas for
achieving the national energy and climate targets. This cooperation at this stage has resulted in the
preparation by local authorities and, in particular, the main Italian cities, of proposals for policies and
measures relating to the five dimensions of the Energy Union, especially in areas with the greatest impact on
the urban ecosystem: energy efficiency of buildings, sustainable mobility, emission mitigation and climate
change adaptation.

The comparison with local and regional authorities will continue in 2023 and the first half of 2024 as part of
the preparation of the final version of the INECP. The preferred place of discussion will be the Unificated
State-Cities and Local Self-Government Conference, with the participation of the Ministry of the Environment
and Energy Security and the other Ministries involved in the process of identifying and implementing policies
and measures, the Regions and the National Association of Italian Municipalities (ANCI).

iii. Consultations with stakeholders, including the social partners, and engagement of civil society
and the general public
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T INVOLVEMENT OF INSTITUTIONS AND SECTORAL STAKEHOLDERS

Given the ‘cross-cutting’ nature of the plan, MASE involved the central authorities responsible for pursuing
energy and climate objectives11 in the process of identifying policies and implementing the measures relating
to the five dimensions of the Energy Union. The main aim of this involvement was to obtain proposals on
policies and measures deemed useful for achieving the increasingly challenging objectives stemming from the
new European framework.

In addition, a consultation was launched with stakeholders from the productive world, associations and
research with a view to obtaining information on specific areas of interest in the Plan. To this end, around
fifty associations that are particularly representative of a number of sectors have been involved, including
associations in the industrial sector, which is characterised by high energy consumption, and transport
(including maritime transport), gas, agriculture, water services, renewables, energy efficiency and the
environment.

In particular, the associations were involved by inviting them to fill in a special sheet for collecting the possible
policies and measures to be assessed for the Plan, including an indication of any potential, project, constraints
and problems, without prejudice to the possibility for associations to express their views on the issues of
major interest and on the various and overall issues covered by the Plan.

The contributions received from the associations provided confirmation or more details of certain potential
and options to overcome any problems linked to the new and more challenging objectives set out in the Plan.
The most recurrent themes were the development of renewables and energy efficiency, including in the
industrial sectors, the deployment of biomethane, biofuels, hydrogen and e-mobility. In addition, the various
themes and proposals planned will be the subject of further examination during the process of finalising the
Plan, which will end in June 2024, in order to identify the additional measures needed to achieve the plan’s
decarbonisation objectives.

This consultation took place in May 2023 and participation in this process did not preclude participation in
the drafting of the consultation questionnaire published online by MASE.

T ONLINE PUBLIC CONSULTATION

Through a dedicated online portal, citizens, businesses, workers’ associations, trade associations, not-for-
profit associations, professionals in the sector, financial institutions and investment funds, etc., were given
the opportunity to give guidance and make proposals and comments on the main areas of interest of the
plan.

The consultation gave rise to a significant participation demonstrating interest in energy and climate issues,
offering various insights into: a total of 925 respondents responded (72 % citizens, 22 % companies and trade
associations, 3 % environmental associations, 3 % institutions and research bodies).

Renewables were the most relevant area for participants (34 %), followed by energy efficiency (24 %), energy
security (13 %), emissions (12 %), research (9 %), market (4 %) and other topics (3 %).

With regard to renewables, in the electricity sector, the construction of large installations was also considered
essential, with priority being given to the adoption of innovative technologies in particular for wind turbines
(especially floating foundation solutions), while for PV, it is considered desirable to give priority to the
deployment of industrial and civil buildings over coverings, while other solutions are also used to maximise
their contribution. In order to facilitate the construction of large installations, many stakeholders stressed the
need to continue the process of simplification of authorisations, not least calling for a reorganisation of the
procedures. They were also considered important instruments for the economic support of initiatives, such

11Ministry of Enterprise and Made in Italy (MIMIT), Ministry of Infrastructure and Transport (MIT), Ministry of Economic
Affairs and Finance (MEF), Ministry of Universities and Research (MUR), Ministry of Agriculture, Food Soverty and
Forestry (MASAF).
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as two-way contracts and PPA (Power Purchase Agreement); for the latter, it is hoped that public guarantees
and measures will be made available to encourage the aggregation of supply and demand.

With regard to smaller plants, as well as confirming the need for economic incentives to implement them,
many stakeholders are confident that energy communities and collective self-consumption will be fully
supported in order to encourage distributed generation. These configurations are also considered essential
as a means of improving the social acceptability of renewable installations.

In the field of heat, most stakeholders consider that electrification and the widespread deployment of heat
pumps, coupled to photovoltaic, are the key levers to promote decarbonisation, while not forgetting the
development of other renewable technologies (biomass, biomethane and solar thermal).

In the field of energy efficiency, major efforts will be required in the civil field; most stakeholders consider it
a priority to continue to focus on significant economic benefits for retrofitting measures, along with the
strengthening of the retrofitting requirement for less performing buildings. Other levers, such as those on
awareness of available technologies, measures and incentives, are also considered to be important, so that
appropriate information and promotion measures are considered important. In the industrial sector, it is
considered a priority to promote measures through tax incentives and other instruments, mainly focused on
process innovation and the adoption of certified energy management systems. For the public sector, on the
other hand, in addition to economic instruments, both the adoption of obligations to reduce consumption
and measures of a behavioural nature, training and information on the benefits of efficiency are considered
a priority.

Decarbonising transport is one of the most important challenges for emissions and energy transition
objectives. In this context, stakeholders highlighted as a priority the reduction of transport demand (smart
working, digitalisation of services) and modal shift from private road transport to other means (LPT, rail, etc.),
which, however, considered it necessary to significantly improve the quality of services and to integrate them
more closely. Equally important is the deployment of innovative technologies, including primarily the
deployment of e-mobility. In this context, direct incentives for the purchase of new electric vehicles and aid
for the widespread deployment of charging infrastructure are considered necessary. Support for the purchase
of second-hand vehicles and increased urban regulation are also considered important to reduce the average
age of the fleet. As regards freight transport, modal shift from road to rail and ship is considered to be the
main policy area, supported by the promotion of alternative fuels such as biomethane and hydrogen, as well
as the use of innovative and low-impact solutions for urban freight delivery.

In order to achieve the necessary developments in the field of energy security, stakeholders consider that
both electrification of consumption and diversification of sources by promoting renewable gases such as
biomethane and hydrogen are a priority. With regard to the flexibility of the electricity system, priority is
given to developing renewables in areas with greatest potential, while developing networks and accumulating
them in order to facilitate their integration. Lastly, it is considered that the CCUS emission abatement
technology should be used primarily for the hard-to-abate industry and then for thermoelectric power.

With regard to the market, most stakeholders consider that further instruments are needed in addition to
improving those available under current regulations. In order to accompany consumers to the free market,
training and information measures on the choice of supplier and on the understanding of bills are considered
necessary, although several stakeholders reduce the prolongation of protection schemes. For the most
vulnerable consumers, both strengthening existing bonuses and efficiency measures to reduce consumption
are considered a priority.

For the development of the hydrogen carrier, most respondents consider it a priority to promote its use in
hard-to-abate industry and heavy transport.

With regard to emissions reduction, the replacement of fossil fuels, especially through electrification and the
use of hydrogen, is a priority in industry; energy efficiency measures are followed. In the field of agriculture,
stakeholders are in favour of a mix of solutions, including, in the first instance, greater regulation of
agricultural practices (particularly for manure management), as well as changes in the types of livestock and
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crops. Forest development and active policies to combat forest fires are prioritised over the use of forest raw
materials. With regard to citizens, raising consumer awareness of sustainable choices and behaviour is a
priority, followed by reducing the amount of waste generated and reducing emissions in transport.

With regard to research, stakeholders consider renewable energy as a priority, followed by energy efficiency,
storage systems and smart grids.

7 CONSULTATION IN THE STRATEGIC ENVIRONMENTAL ASSESSMENT

Directive 2001/42/EC lays down the principle that all plans and programmes likely to have significant effects
on the environment must undergo a Strategic Environmental Assessment (SEA) process.

The SEA methodology, as laid down in Article 4 of Legislative Decree No 152/2006, as amended, has as its
primary objective ‘to ensure a high level of environmental protection and to contribute to the integration of
environmental considerations into the preparation and adoption of plans and programmes with a view to
promoting sustainable development’.

In accordance with Articles 13 and 14 of Legislative Decree No 152/2006, the draft plan, the environmental
report and a non-technical summary thereof will be made available to the bodies responsible for the
environment and to the public concerned for their views.

This consultation phase will be launched after this proposal to update the National Integrated Energy and
Climate Plan is submitted to the European Commission (EC).

iv. Consultations with other Member States
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Of course, Italy cooperates with other Member States on many energy and environmental issues. Specifically,
with regard to the INECP, the consultation phase with the other Member States will be launched after the
submission of this proposal for updating the Plan, taking into account the results of this consultation for
drawing up the final version of the Plan.

v. Iterative process with the Commission

Italy actively participated in all meetings of the Energy Union Committee and the Joint Working Group on
update on NECPs12, held up to the first half of 2023, during which discussions were held with the European
Commission (EC) and the other Member States on the individual points making up the national plans. These
meetings examined the aspects of the five dimensions of the Energy Union, on which particular attention
should be paid to the proposal to update the Plan, also in the light of the changed EU regulatory framework,
in particular since the ‘Fit for 55’ legislative package and the Repower EU plan, as well as the changed
geopolitical arrangements and the COVID-19 pandemic, which put an even greater emphasis on aspects such
as energy security, consumer protection and the fight against energy poverty.

Dialogue with the EC was also maintained on the basis of the communication in March 2023, pursuant to
Article 17 of Regulation (EC) No 1999/2018, of the first integrated national energy and climate progress
report, in which the state of implementation of the current INECP was monitored on time. This process proved
to be very useful in monitoring progress towards the objectives, the identification of gaps to be filled and the
areas on which more attention was needed in this proposal. In the context of the preparation of the interim
report, the comparison with the EC was ensured by Italy’s continued participation in the ‘Working Group
NECP Progress Reporting’. In addition, during the preparation of this proposal, a bilateral update meeting
took place on 7 June 2023, during which MASE presented the process of drawing up the Plan and its timing,
as well as the methodological and governance part, all of which were shared by the EC.

During the period between the submission of this proposal and the preparation of the final update of the
Plan, Italy will maintain constant dialogue with the Commission, also in order to take due account of any
recommendations under Article 34 of Regulation (EC) No 1999/2018.

12National Energy and Climate Plans
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1.4 regional cooperation for the preparation of the plan

i. Elements subject to joint or coordinated planning with other Member States

The recent energy crisis calls for greater regional security coordination with a particular focus on the
Mediterranean, infrastructure planning to facilitate the different technologies for decarbonisation and
ensuring the adequacy of the energy system, as well as on market design issues. To date, there have been
bilateral comparisons, which will also be intensified with a view to the final update of this document.

As also explained in paragraph 1.2 (iii) on cross-border cooperation, one of the themes related to the
ecological transition for which Italy is in the process of regional planning is the development of:

® Hydrogen ltalian Backbone: in the REPowerEU Plan of May 2022, the European Commission
complements the implementation of the EU Hydrogen Strategy to further increase European ambitions
for renewable hydrogen as an important energy carrier to move away from Russian fossil fuel imports.
The ambition is to produce 10 million tonnes and import 10 million tonnes of renewable hydrogen into
the EU by 2030. The Italian hydrogen backbone will offer significant transport capacity for renewable
hydrogen produced from South Italy and supplied by North African countries, using mainly existing
infrastructure. Redundancy of gas infrastructure along the routes will maintain security of supply for
both the gas and the nascent hydrogen markets. The project will increase the diversification of supplies
for Europe by creating a specific route with North African countries in the MED area, in addition to the
northern EU corridors. It will provide the shortest route to the market for Central Europe;

electricity interconnections: several initiatives aim to expand the existing interconnection capacity
between Italy and neighbouring countries with benefits for the management of the increasing share of
non-programmable production. The ELMED or tunita project (included in the CIP) provides for a
submarine interconnection with Tunisia in direct current, which would be the first electricity connection
between Italy and North Africa, which will strengthen and improve the integration of the EU and North
African electricity markets. In addition, the ringmlach — Somplago interconnection, the Lienz — Veneto
interconnection and the SACOI 3 Interconnection between Italy and France (in detail the link will be
between Corsica and Sardinia and Tuscany) are very important projects to significantly improve the
integration of the European market;

CCS infrastructure: Italy, France and Greece presented in spring 2023 a plan to support the development
of such infrastructure in the Mediterranean Sea basin within the scope of the TEN-E Regulation. This
cross-border plan is adaptable and allows for the promotion of further projects in the region, so that
other Mediterranean countries could join later in order to strengthen regional cooperation on CCS; also
in the CCS field, PCI candidate projects covering the Mediterranean region (‘Callisto Mediterranean CO:
Network’, ‘Augusta C2’ and ‘Prinos CO2 storage’) are born in a cross-border context involving Italy at
different levels;

diversification of natural gas supply: as regards the objective of diversifying natural gas supplies, Italy is
one of the founding countries of the East Mediterranean Gas Forum (EMGF), an initiative launched at
the instigation of Egypt, which also brings together Greece, Cyprus, Israel, Jordan and the Palestinian
Authority with the aim of creating a platform for cooperation, including the private sector, on common
policies for the use of uncovered gas in the Eastern Mediterranean, with a view to promoting a mutually
beneficial and secure gas market in the region, with potential spill-over effects beyond the region itself.
To the founding member countries of the EMGF, France was added as a fully-fledged member, while the
United States, the European Union and the World Bank were members of the EMGF as observers;

® offshore renewables: finally, to facilitate the development of offshore renewable energy, the 2022

TEN-E Regulation requires Member States, within their specific priority offshore grid corridors and
taking into account the specificities and development in each region, to conclude a non-binding
agreement to cooperate across borders on the offshore renewable energy targets to be achieved
by 2050, with an indication of the intermediate steps in 2030 and 2040, in line with the National
Energy and Climate Plans and the offshore renewable potential of each sea basin. Italy, bordering
both the Eastern Mediterranean and the Western Mediterranean basin, adopted in January 2023
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two such non-binding agreements together with the other Member States concerned (Greece,
Spain, France, Malta, Croatia and Slovenia), which committed to connect up to 4 GW in the priority
offshore grid corridor “South and West Offshore Grids” and 4.5 GW in the priority offshore grid
corridor “South and East Offshore Grids” to the Italian national grid by 2030.

ii. Explanation of how regional cooperation is considered in the plan

In view of the regional cooperation activities already under way, including those listed in the previous
paragraph, Italy intends to carry out regional discussions, including on specific issues the relevance of
which has recently emerged, such as:

- interconnection infrastructure for energy supply;
- development of the hydrogen strategy;
- offshore RES installations to be developed with neighbouring countries.

In addition to these projects, which are also linked to European funding under the REPower EU,
bilateral comparison initiatives will be developed in the future, especially in terms of energy security
and diversification of sources of supply.

On this point, we would point out that cooperation between the various European countries is now
structural in various sectors of the energy system, such as the development of energy infrastructure
for which electricity transmission system operators and gas transmission network operators are
already engaged in various cooperation activities (through ENTSO-E and ENTSOG), including the
definition of energy scenarios (ENTSO-E/ENTSOG Scenario Report), the Ten-Year Network
Development Plan and the European Resource Adequacy Assessment, working to ensure the security
of interconnected systems at European level and to promote the development of the internal market.

Cooperation between transmission system operators and distribution system operators is also
becoming increasingly structural at European level, as shown by the process of writing the new
European network code on demand response, involving not only ENTSO-E, but also the DSO Entity,
the distributors’ association.
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2 NATIONAL OBJECTIVES AND TARGETS

2.1 Decarbonisation dimension

2.1.1 Greenhouse gas emissions and removals13
1. Elements referred to in Article 4(a) (1)

(1) With respect to greenhouse gas emissions and removals and with a view to contributing
to the achievement of the economy wide Union greenhouse gas emission reduction target:

i)  the Member State’s binding national target for greenhouse gas emissions and the annual
binding national limits pursuant to Regulation (EU) 2018/842;

ii) the Member State’s commitments pursuant to Regulation (EU) 2018/841;

iii) where applicable to achieve the objectives and targets of the Energy Union and the
Union’s long-term greenhouse gas emission commitments in accordance with the Paris
Agreement, other objectives and targets, including sectoral and adaptation targets

The European Council of 10-11 December 2 020 adopted the EU’s net emissions reduction target of
at least 55 % by 2030 compared to 1990. On 29 July 2021, the European Climate Law (Regulation (EU)
2021/1119) entered into force, making the EU 2030 target consistent, ‘setting a binding target of
climate neutrality in the Union by 2050’ and ‘establishing a framework for progress towards the global
adaptation goal’.

The European target of at least 55 % domestic reduction in net greenhouse gas emissions by 2030
compared to 1990, which also includes removals and greenhouse gas emissions from the LULUCF
(land use, land use change and forestry) sector, is broken down into emissions subject to the ETS
(from energy industries, energy-intensive industrial sectors and aviation) and not covered by this
scheme, which are more briefly referred to as non-ETS (transport, residential, tertiary, non-ETS,
agriculture and waste). Removals of CO:z and greenhouse gas emissions of CHa and N20 from the
LULUCF sector are regulated by Regulation (EU) 2018/841.

Recent revisions of the relevant legislation included in the Fit for 55 package foresee a higher
reduction in ETS emissions at European collective level from -43 % to — 62 % and non-ETS emissions
from -30 % to -40 % compared to the year 2005. Emissions not subject to the ETS (and those resulting
from the activity ‘maritime transport” and from activities included in the ETS only for the purposes of
Articles 14 and 15 of that Directive) fall within the scope of Regulation (EU) 2018/842, known as the
Effort Sharing Regulation.

The Fit for 55 package also includes provisions redefining the scope of the ETS, which willimmediately
integrate emissions from shipping and, from 2027, emissions from buildings heating and road traffic,
which, although regulated by the ETS instrument, will still be included in Effort Sharing.

In addition, with regard to the LULUCF sector, the revision of Regulation (EU) 2018/841 foresees the
achievement of the emission neutrality objective by 2025, with reference to the accounting period.

2021-2025, and an additional collective emissions removal target by 2030 of 310 MtCOzeq, with an
Italian target of a net absorption of -35,8 MtCO2z eq.by 2030.

Greenhouse gas (GHG) emissions from energy uses account for 80 % of the national total of about
418 million tonnes of CO2 equivalent in 2021 Mt co 2 €q] (national inventory of greenhouse gas emissions,

Consistency to13 be ensured with long-term strategies pursuant to Article 15.




National INTEGRATED PLAN FOR ENERGY AND CLIMA — June 2023

excluding the balance of emissions/removals from the LULUCF sector). The remaining share of
emissions comes from non-energy sources, mainly related to industrial processes, F-gases, agriculture
and waste.

The table below summarises the weight of each sector in terms of GHG emissions (Mt CO2eq) in the
period 1990-2021.

Table 6 — Evolution of emissions by sector 1990-2021 (GHG emissions, Mt COzeq) [Source: ISPRA]
1990 2005 2010 2015 2016 2017 2018 2019 2020 2021

From ENERGY USE, of which: 426 488 430 360 356 351 347 336 300 333
Energy industries 138 160 137 106 105 105 96 92 82 86
Manufacturing industries and 92 92 70 56 54 53 54 50 46 54
Transport 102 128 116 107 106 102 105 106 87 103
Civil 78 96 96 82 83 83 84 81 79 83
Other 15 12 10 9 8 8 8 7 7 6
By OTHER FONTI, of which: 97 106 94 86 87 86 87 86 85 85
Industrial processes and F-gas 41 47 39 33 34 34 35 34 31 32
Agriculture (livestock and crops) 38 35 32 32 33 33 32 32 33 33
Waste 19 24 22 20 20 20 20 20 20 20
TOTAL 523 594 523 446 443 437 434 422 385 418

While for emissions subject to the ETS the target is at European level, as the system is applied to all
Member States in a harmonised and centralised manner, for other emissions (transport, residential,
tertiary, non-ETS industry, agriculture and waste) the greenhouse gas reduction target is divided
between Member States.

These emissions are regulated by Regulation (EU) 2023/857 (the ESR Regulation) on binding annual
greenhouse gas emission reductions by Member States from 2021 to 2030, recently adopted, which
set an even more ambitious target for Italy, with a 43.7 % reduction by 2030 compared to 2005 levels.
This target will have to be achieved according to a reduction trajectory that will result in an annual cap
on emissions (AEAs, annual emission allocation).

To achieve the ESR targets, Member States will be able, within certain limits, to make use of flexibility
mechanisms to manage the reduction trajectory (intra-period banking and borrowing operations) and
to transfer emission allowances with other Member States. In addition to these instruments, there is
additional flexibility linked to the accounting of removals and greenhouse gas emissions from the
LULUCF sector. This is only allowed on condition that the commitments under Regulation (EU)
2023/839 (LULUCF Regulation) are met. In any case, the LULUCF flexibility sets the cumulative amount
of removals fortheperiod 2021-2025 and 5.75 MtCOz2 eq for the subsequent period 2026-2030 at 5.75 Mtco 2. Finally, the
Effort Sharing Regulation establishes the ‘Safety Reserve’. This reserve, consisting of a volume of
allowances of 105 Mt, is intended for countries with a GDP per capita of 2013 below the EU average,
which, by 2020, will have made greater reductions beyond their own target (‘overachievement’).
However, access to the reserve is granted ‘only’ at the end of the 2026-2030 compliance period, since
it is in any case conditional on the ‘achievement’ of the EU reduction target by 2030.

The table below gives a quantitative indication of the national location in relation to the objectives
agreed at European level in 2030 (old and new target).

Table 7 — ETS, ESR and LULUCF emissions targets

Reference scenario as at  Objective 2030

2030 (INECP 2019) Objective 2030

ETS emissions —55% = —62%*

ESR emissions — 28.6% —33% —43.7%
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Removals
LULUCF

* European target

34,9 MtCO2eq 35,8 MtCO2eq

Considering the 2030 baseline scenario (see Cap 4), it is clear that there is a shorter distance from the
emission reduction target compared to the aggregate European ETS target.

Much more demanding and challenging is therefore the reduction effort in the light of the update of
the Effort Sharing target: in order to meet the emission trajectory for the period 2021-2030 (trajectory
still under definition), which should lead to a reduction of 43.7 % compared to 2005 levels, it will be
necessary to start immediately a significant emission reduction of more than 30 % compared to 2021
levels, to be achieved mainly in the transport and civil sectors. There is no doubt that the way forward
to achieve the new European target will require a major effort, including in terms of investment, from
the entire country system, not least in the light of the major and profound changes in the economic
and geopolitical environment.

With reference to the previous Effort Sharing period (2013-2020), Italy achieved emission reductions
in excess of those needed to meet the targets. Although the year 2020 was strongly influenced by the
effects of COVID-19 closures, significant emission reductions were already observed in previous years
in all major sectors. Several factors contributed to these reductions. The industrial sector has
experienced a decline in emissions, which is affected by the progressive efficiency of production
processes, the abandonment of the most polluting fuels and higher levels of greenhouse gas
emissions, but also by the structural crisis triggered since the global financial crisis of 2008. In the civil
sector, the initial reduction in emissions is due, by analogy with industry, to the abandonment of the
most polluting fuels and higher levels of greenhouse gas emissions, but also to the gradual, albeit
slow, efficiency of the building stock and the equipment used. A key role for emissions in the sector
is the evolution of temperatures and the consequent need for warming. In the transport sector, on
the other hand, policies on emission and consumption standards for new vehicles have been largely
offset by economic dynamics and growing demand for private transport, including changes in
behaviour as a result of the pandemic. In summary, for sectors less affected by the economic
situation, such as transport and civil society, there are no significant emission reductions since 2013.
Therefore, although the reductions required by compliance with the annual allocations for the period
2013 — 2020 were not only achieved but largely exceeded (a total ‘overapplication’is calculated for
the period in terms of emission reductions of 190 MtCO:zeq), the failure to reduce emissions from the
transport and civil sectors has led to a gradual approximation of Italian emission levels to the AEAs,
until they are exceeded for 2021. This overrun is 10,9 MtCO2eq.

Looking at the new target and the weight of individual sectors, the most significant contribution is the
transport and civil sectors (in particular residential and tertiary).

In the update of the plan, it became clear that additional policies and measures were needed to
achieve greater energy efficiency in the civil sector (residential and tertiary), to reduce demand for
mobility and to promote the uptake of low-emission vehicles, including by increasing their
infrastructure.

In civil society, in order to achieve the reduction of emissions by 2030 compared to 2005 and to
promote an increase in final energy consumption savings, measures have been put in place to
accelerate the rate of efficiency of existing buildings, reinforced by a greater uptake of deep
renovation measures and the application of particularly efficient technologies (such as heat pumps
and BACS systems).

For the transport sector, emission reductions can be achieved effectively, in addition to the gradual
and natural replacement of the vehicle fleet, primarily through the development of shared/public
mobility and the progressive deployment of vehicles with low energy consumption and very low or
zero CO2emissions.
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Moreover, looking ahead, a role in driving the decarbonisation of the civil and transport sectors is
likely to come from the revision of the ETS Directive, which foresees, inter alia, the creation of a
dedicated ETS system that will also cover these sectors: the cap and trade mechanism will
complement national policies and measures from 2027.

Energy emissions from fossil fuels are added to non-energy emissions which, however, will make a
relatively small contribution to the decarbonisation process.

Emissions from industrial processes mainly affect cement, lime and steel production and the use of
fluorinated gases. The former are not easily compressible as they are directly proportional to the
guantities produced. On the other hand, the implementation of the new Regulation, currently under
negotiation, which will replace Regulation (EC) No 517/2014 and which will lead to an even stricter
control of F-GAS, will have an effect on fluorinated gases.

It is worth mentioning that, for the purposes of reducing emissions from traditional fuels, the
usefulness of secondary solid fuel, which can be used thanks to the simplifications introduced by
Article 35 of Decree-Law No 77/2021 for cement works and thermal power plants. For steelworks, as
well as for hard-to-abate sectors in general, a similar contribution will be provided by hydrogen and
biomethane trials.

In the waste sector, emissions are mainly related to the total amount produced, the share of
biodegradable substances going to landfills and the rates of methane recovery from landfill gas. In
this case, a relatively significant reduction in emissions is expected, which should be achieved through
the progressive implementation of already approved waste management targets and plans. Indeed,
national legislation sets a very ambitious separate collection target of 60 % by 2030, which is the main
driver of waste management policies in Italy. This objective (which has not yet been achieved
uniformly at national level) has made it possible to achieve high recycling rates for municipal waste
that is fully in line with the EU 2020 recycling target of 50 %.

In the agricultural sector, emissions reflect the evolution of factors such as the number and type of
livestock, changes in cultivated areas and types of crops, and the use of nitrogen-containing fertilisers.
These variables are sensitive to changes in agricultural practices as outlined in the Common
Agricultural Policy and in the Rural Development Plans. In the last ten years, however, this sector has
remained relatively stable, only marginally influenced by biogas production and the reduction/change
in fertiliser use.
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Figure 4 — Historical evolution of emissions in the Effort Sharing sectors and future scenarios to additional
policies (Mt CO2eq) [Source: ISPRA]
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As shown in the chart, despite the policies identified (included in Cap. (3) there is still a considerable
distance from the new Effort sharing target. The combination of these policies, although very
ambitious in the civil and transport sectors, currently leads to a reduction in emissions of between
35 % and 37 % by 2030.

In order to “further” accelerate the reduction of emissions in the civil sector, in particular, policies
and measures to promote energy efficiency in the residential sector will need to be strengthened in
order to achieve the target by identifying new instruments for the involvement of the private and
public sector in the upgrading of the existing national building stock. In the transport sector, on the
other hand, measures to shift transport from private to public transport through modal shift, to
reduce demand for private mobility through smart working policies and to assess the reduction of
working days for the same hours worked will need to be more strongly encouraged. It will also be
necessary to make full use of digitalisation and the resulting reduction in physical travel, as well as
the promotion of soft mobility and mobility planning tools.

Greater involvement of non-energy sectors will also be necessary to achieve the objectives.

With this in mind, further technical work on the Effort Sharing sectors, including in cooperation with
the other competent central administrations, will be carried out during the preparation of the final
version of the Plan, scheduled for June 2024, also in the light of the consultation process that will be
carried out on this text through the Strategic Environmental Assessment (SEA) process. With this in
mind, this document, with a view to the final version to be presented in June 2024, should be seen as
a shared basis for identifying additional measures in particular in the transport, civil and agriculture
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sectors.

Finally, with regard to the LULUCF sector, the contribution for compliance with the ESR target is
limited to what is provided for in the LULUCF flexibility (5.75 MtCOzeq for each period 2021-2025 and
2026-2030). However, this flexibility can only be used following the verification of compliance with
the specific objectives of the LULUCF sector. In particular, Regulation (EU) 2018/841 (the LULUCF
Regulation) lays down, for the period from 2021 to 2025, a target of neutrality between emissions and
removals for the sector (‘no debit rule’) and, for the period 2026-2030, a European target of 310
million tonnes of CO 2equivalent of Net greenhouse gas removals by 2030, distributed among Member
States as binding annual national targets calculated on the basis of a linear trajectory. The new LULUCF
rules recently approved by Regulation (EU) 2023/839 provide for a minimum 2030 absorption target
for Italy of 35.8 Mt CO 2eq.

Over the last 25 years, changes in land use in Italy have led to an increase in forest area (+ 23 %),
wetlands (+ 2 %) and urban settlements (+ 42 %); there is also a decrease in the area of grassland,
pasture and other wooded land (-5 %) and agricultural land (-18 %) compared to 1990. These dynamics
underpin the change in removals and emissions from the LULUCF sector, which overall shows a high
degree of variability influenced mainly by the annual fire surfaces and related greenhouse gas
emissions.

The table below shows removals and greenhouse gas emissions, in MtCOzeq, from the LULUCF sector,
estimated on the basis of IPCC methodology, as reported to the European Commission under the
provisions of Regulation (EU) 2018/1999 on the Governance of the Energy Union.

Table 8 — LULUCF category projections (MtCO2eq) [Source: ISPRA]

2005 2015 2020 2025 2030 2035 2040

LULUCF (Land Use, Land-Use Change and Forestry) ~ —44,0—419—33,9—349

35,6 296 36,5
Forests ~ —40,2—354—34,6—358 -

349 36.7  36.6
Agricultural land -1,8 0,7 —05 1,3 1,3 1,7 1,6
Meadows and pastures, other wooded land —-61 —93 —81 —50 —39 16 —49
Wetlands 00 01 00 01 01 01 01
Urban settlements 7,7 4,7 5,5 4,7 4,6 50 4,7
Harvested wood products (HWP) -05 01 —35 —03 —1,2 1 3_ —1,4
LULUCF (Land Use, Land-Use Change and Forestry) ~ —44,0—419—339—349 _

35,6 29,6 36,5

Il. Where applicable, other national objectives and targets consistent with the Paris
Agreement and the existing long-term strategies. Where applicable for the contribution to the
overall Union commitment of reducing the GHG emissions, other objectives and targets,
including sector targets and adaptation goals, if available
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%* ADAPTATION

As indicated in section 3.1.1 of this Plan, the National Strategy for Adaptation to Climate Change,
adopted in 2015, and the National Plan for Adaptation to Climate Change (NECP), which is currently
subject to the Strategic Environmental Assessment (SEA), are the national strategic and planning
instruments for adaptation.

From a systemic point of view, the overall objective of the NECP is broken down through four specific
objectives:

- define national governance for adaptation, clarifying the need for coordination between the
different levels of territorial governance and the different policy areas;

- improve and systematise the knowledge framework on the impacts of climate change,
vulnerability and risks in Italy;

- define the arrangements for including the principles, actions and measures to adapt to
climate change in the national, regional and local plans and programmes for the areas of
action identified in the NECP, exploiting synergies with the other national plans
(mainstreaming);

- define sectoral and cross-sectoral modalities and tools for implementing the actions of the
NECP at different levels of government.

A second level of intervention is also aimed at exercising a “steering role”, in particular towards the
regional and local level, by establishing a comprehensive framework of possible adaptation options,
consisting of sectoral measures, which will be applied in the sectoral and cross-sectoral plans in the
modalities to be identified by the governance structure. The “steering function” is complemented by
two documents in the NECP for the definition of regional and local climate change adaptation
strategies/plans.

Following the approval of the NECP, as indicated in section 3.1.1 of this plan, a phase will be opened
for planning adaptation actions in the different sectors. The results of this activity will converge into
sectoral or cross-sectoral plans, outlining the actions to be implemented.

With the aim of making information and data from the NECP available to all citizens and to support
the regions and local authorities in the decision-making process, the “National Climate Adaptation
Platform” was made available online in October 2022.

As indicated by the Commission, Member States are invited to strengthen the resilience of the energy
system in line with the Climate Law. The draft NECP sets out a number of areas of relation between
climate change and energy: firstly, the increase in cooling demand leading to an increase in electricity
consumption over the summer period, directly linked to the increase in average temperatures. The
same phenomenon leads to lower energy demand to meet heating demand in the winter. Moreover,
as stated in the Environmental Report drawn up in the context of the SEA procedure, the increased
demand for cooling during the summer period and the consequent increase in the peak electrical
power required to meet it may increase the risk of blackouts. This risk must also be seen in the light
of the electricity consumption of the various sectors of production. In particular, the high
electrification of industry makes this sector particularly vulnerable. The increase in drought periods
leads to a problem directly related to water availability. The use of this key resource in the various
sectors could be affected by the need for quotas to be used. There is no production or civil sector that
does not use water and therefore detailed knowledge of the quantities targeted in agriculture,
industry, electricity, civil and other uses is needed.

In relation to electricity production, the trend in the intensity and frequency of extreme precipitation
events, if accompanied by a reduction in cumulative precipitation, may have a direct impact on
hydroelectric production. A major factor in this respect is the variability in rainfall and the increase in
the frequency of drought periods, leading to management problems, especially if some reservoirs
were to be closed. This impact is directly related to the melting of glaciers and the resulting change in
the regime of watercourses fed by glaciers. As pointed out in the Environmental Report, the change
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in the rainfall regime and the melting of glaciers is a critical issue for hydroelectric production, which
accounts for a significant proportion of electricity production from renewable sources. The fall in
hydropower production therefore also has a significant impact on the achievement of national targets
for renewable electricity production.

The increase in temperature also affects thermoelectric production in relation to the water needs of
the sector for the cooling of the plants. The drought in 2 022 has shown that water scarcity is also
having an impact on the thermoelectric sector. Some production facilities on the River Po were forced
to shut down due to the lack of water needed to cool them.

A further impact on electricity transmission and distribution due to the increase in temperature is the
expected increase in cable resistance and thus grid losses, which inevitably leads to an increase in
production to meet demand, and a more difficult heat dissipation. The risk of power transmission
being disrupted due to extreme weather events should also be highlighted.

In view of the above, in order to build a resilient energy system that remains reliable through short-
and medium-term climate scenarios and that can evolve coherently also in long-term scenarios, a
framework of possible adaptation options (Annex IV of the draft NECP) is available, including, for
example, measures to:

- promoting the development of micro grids to encourage self-generation of urban
communities, while respecting the security and overall efficiency of the system;

- implementation of programmes and tools for demandside management;

- increasing the degree of interconnection of the electricity grid also in order to complement
contributions from renewable sources;

- the deployment of networks of interconnected regional or national basins with renewable
sources, such as floating photovoltaic where applicable;

- improving interconnection with European networks to compensate for the use of
discontinuous renewable sources;

- reducing the vulnerability of thermoelectric plants to rising temperatures and reducing river
body flow rates by replacing open-cycle cooling systems with closed-loop systems, equipping
them with air evaporative towers and/or air capacitors;

- diversification of energy sources to increase security of supply.

- CARBON CAPTURE AND STORAGE (CCS)

The use of CO2capture and storage/use is essential in order to meet the objective of limiting global
warming mentioned in the first part of this plan. The use of CCS (Carbon Capture and Storage) is
necessary because it allows for:

- decarbonisation of industrial sectors where CO2 emissions are unavoidable part of the
production process. The International Energy Agency recognises that CCS and CCUS are
technologies that can make a major contribution to reducing carbon emissions, especially in
hard to abate industrial sectors;

- decarbonisation (together with hydrogen and biomethane) of non-electrified industrial
sectors due to the need to achieve high process temperatures through combustion or the
need for direct feedstock of the production process;

- decarbonisation of industrial processes that generate emissions that are not linked to
combustion but which are typical of the production process itself, which cannot otherwise be
avoided;

- decarbonisation (together with renewables) of the electricity sector, preserving a share of
decarbonised and dispatchable electricity generation;

- afaster development of the hydrogen sector, through the integration of renewable hydrogen
with low carbon hydrogen (together with CCS);

- absorption of CO:zfrom the atmosphere through the use of bioenergy associated with CCS



National INTEGRATED PLAN FOR ENERGY AND CLIMA —June 2023

(Bio-Energy Carbon Capture and Storage, BECCS) and Direct Air Carbon Capture and Storage
(DACCS).

The CO2 capture and storage sectorisregulated in Europe by Directive 2009/31/EC, transposed in Italy
by Legislative Decree No 162/2011, which laid down a legislative framework to allow the storage of
COzin appropriate geological formations.

The sites where it is technically possible to carry out permanent storage of COzcan be distinguished
from depleted deposits (in particular gas fields) and saline aquifers.

The depleted deposits have many advantages resulting from a thorough knowledge of the
characteristics of the storage site, which has been acquired over the years of hydrocarbon
development and production. The exploration and exploitation phases of the deposit have made it
possible to characterise the geology of the site, to have knowledge of the dynamics of the deposit and
to demonstrate the hydraulic tightness of the cover and its characterisation. The presence of
hydrocarbons in the deposits also confirms the definition of a geological trap that may contain CO:z in
the future, as it has contained gas for millions of years. Finally, depleted or depleted deposits are
characterised by the presence of industrial infrastructure in the production phases (plants, pipeline
wells), part of which can be reused for new developments in the storage of CO2, fuelling a virtuous
circular economy.

In view of the potential of these fields, an analysis of the storage potential was launched in Italy
focusing on depleted or depleted oil & gas fields relating only to the Eni mining rights portfolio. The
results of ENI’s analyses showed a storage potential for the oil & gas fields used in Italy of around
750 Mt.

In addition to the depleted oil & gas fields, as mentioned above, permanent storage of CO2may be
carried out in saline aquifers.

The advantage over depleted deposits is typically a higher capacity of individual sites to the detriment
of less geological knowledge due to a lack of data and specialised studies.

The storage potential of saline aquifers in Italy is not fully known. However, several estimates exist in
the literature (Buttinelli et al., 2011; Donda et al., 2011, 2013; Civile et al., 2013; Foxes et al., 2015).

More specifically, in the context of studies carried out, including through national assessments, to
identify potential sites for the storage of COzin saline aquifers, reference is made to the study carried
out with public funding on system research funds with RSE S.p.A. — Research on the Energy System —
in the three-year period 2006-2009 and 2009-2011. The results of this study have led to the
investigation of different storage systems in saline aquifers in the areas of Emilia-Romagna, Marche,
Abruzzo, the North Adriatic on-offshore, the Middle Bas-Adriatic — Zone B, the Marchian offshore, the
offshore Calabro, the Sulcis coal basin and the onshore Malossa (Lombardy). Some of these sites were
found to be suitable, resulting in an estimated minimum storage capacity (worst case) of 2.152 million
tonnes of CO2. Another public study by the National Institute of Oceanography and Experimental
Geophysics ( donda et al., 2011) assessed additional storage capacity in saline aquifers considered
suitable for an estimated minimum storage capacity (worst case) of 2.954 million tonnes of CO..
Overall, the studies carried out have therefore led to an overall minimum storage capacity in the saline
aquifer of around 5 billion tonnes of CO..

These assessments from scientific literature have not been verified by operators and should be further
developed through dedicated studies complemented by an exploratory phase aimed at assessing the
extent of the aquifer and the characterisation of the storage site.

In view of the technical feasibility of storing CO:zin the various types of deposit described above,
Legislative Decree No 76/2020 renewed the legal framework transposing the Directive by introducing
special simplification rules, Article 60-bis providing for the suitability of depleted offshore
hydrocarbon deposits for use in experimental programmes for the geological storage of COa..
Therefore, for the application of the current standard for experimental programmes, the CO2 storage
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capacity for saline aquifers, as calculated by the studies mentioned above, is not functional; to date,
however, only the CO:2 storage capacity associated with depleted oil & gas fields needs to be
considered.

However, in general terms, we would point out that the regulatory framework is being updated, above
all, in order to speed up the authorisation process, to define the technical rules and requirements for
the transport and storage of CO2, as well as the business model and the associated regulatory
framework for CCS.

The INECP 2019 had recognised the possibility of capturing and storing carbon in both the energy and
industrial sectors by 2040 in order to achieve full decarbonisation of the energy system by 2050.
Carbon capture, transport and storage facilities were subsequently explicitly included in the list of
infrastructure needed to achieve the INECP objectives (Decree-Law 76/2020 and Decree-Law
77/2021). As such, they are of overriding public interest and eligible for a dedicated accelerated
authorisation process.

In accordance with the EU Governance Regulation and in order to ensure consistency between its
long-term strategy and the INECP, Italy published in January 2 021 the Italian Lungo Strategy on the
reduction of greenhouse gas emissions.14 The document identifies possible pathways to achieve
climate neutrality in Italy by 2050. To achieve this, CCS has been identified as one of the four key
levers to be integrated with energy efficiency. In addition, CCS is considered as an option to address
both combustion and process emissions. In particular, the strategy estimated that in Italy 20-40 Mton
of CO2 could be reduced to zero by 2050 due to the use of CCS. A total of 418 million tonnes of CO2
equivalent were issued in Italy in 2019, of which 84 were from the industrial sector. Of these, 54 (or
13 % of the national total) came from hard to abate sectors such as chemicals, cement and steel, for
which CCS may be the most realistic decarbonisation option.

- NEW OBIJECTIVES OF THE INECP

With the current update of the 2019 INECP, as set out in the Commission Communication on guidance
to Member States for the update of the National Energy and Climate Plans 2021-203015, Member
States are invited to step up the green transition towards climate neutrality and strengthen the
resilience of the energy system in line with the Climate Law, the Fit for 55 package and the REPowerEU
package, while ensuring a just and fair transition. Carbon capture and storage, thanks to its high
potential in the race to achieve climate neutrality at a reasonable cost, is an essential decarbonisation
technology that is crucial to achieving the new climate targets, while preserving European
competitiveness and mitigating social and employment impacts. In particular, the Commission calls
for the following information to be included in the updated INECPs:

- aggregate annual projection of inherent process emissions to be reduced through CO2capture.
On the basis of the objectives set by the Italian Lungo Strategy, the target for reducing
greenhouse gas emissions is expected to be approximately 20 to 40 Mt CO2by 2050 by storing
CO2, compared with emissions of around 5060 Mt/year — 54 in 2019 — from hard-to-abate
sectors, for which CCS is a key, if not the only, resource for decarbonisation;

- annual amount of biogenic CO2and directly captured from the air that will be available for the
geological storage of CO2— geological storage capacity of CO2that can be operationally made
available on an annual basis. Based on the available data, it is not possible to provide a
technical/quantitative estimate for this parameter;

- annual storage capacity of COz which could be available at the end of the exploitation of
hydrocarbon deposits — planned infrastructure for the transport of CO;

Italian14 Lungo Strategy on reducing greenhouse gas emissions —January 2023, the Ministry of the Environment
and the Protection of Natural Resources and the Sea, the Ministry of Economic Development, the Ministry of
Infrastructure  and  Transport, the Ministry of Agricultural, Food and  Forestry  Policy
(https://www.mase.gov.it/sites/default/files/Its_gennaio_2021.pdf)

15Commission notice on the guidance to member states for the update of the 2021 2030 national energy and
climate posts (2022/C 495/02)
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- public financial support available for investments in CO2 capture, transport andstorage. Europe
makes available to the CCUS a number of funds to support decarbonisation, covering all
phases of design, from Horizon Europe research (first Horizon 2020) to commercial
demonstration and pilot projects under the Innovation Fund, to the deployment of the
infrastructure with Connecting Europe Facility.

- At Iltalian level, the Fund for Sustainable Growth (FCS) is intended to finance programmes —
consistent with the objectives of the Green and Innovation Deal — for industrial research and
experimental development for all businesses, while for SMEs alone support is also provided
for the industrialisation phase;

- possible other measures to support the spread of opportunities for long-term geological
storage of COa2. Possible further measures to support the development of storage
opportunities in Italy could cover 2 main areas of intervention:

or the assessment of storage potential including all types of storage site (i.e. depleted
deposits and saline aquifers).

the definition of the market model and the introduction of support mechanisms for the
CCS chain, both in the form of investment support (grants) and in the form of support
for operating costs.

Italy also plans to set specific targets for carbon capture and storage in the updated INECP, based on
the geological storage capacity of CO2that can be operationally made available by 2030 (and beyond),
starting from the exploitation of depleted offshore hydrocarbon deposits. As stated above, this
storage capacity consists, in total, of more than 500 million tonnes resulting from the conversion of
‘depleted or depleted’ gas fields in the offshore Central Adriatic16. According to the programmes
submitted, storage capacity of around 100 million tonnes over twenty-five years resulting from the
implementation of the Ravenna hub storage programme alone can be made available.

«* NATIONAL PROJECTS

In order to facilitate the start-up of projects and the achievement of storage capacity, Italy also plans
to rapidly establish a coherent regulatory framework to support the rapid deployment of long-term
geological storage opportunities, the development of capture projects and the gradual growth of
transport infrastructure, including cross-border flows. Italy intends to fill any remaining regulatory or
procedural gaps in the process of permitting storage and development of the CCS sector. In addition,
in order to allow for cross-border projects, Italy intends to deposit a formal declaration of provisional
application of the 2009 amendment to Article 6 of the London Protocol and to enter into discussions
with France and Greece with a view to concluding bilateral agreements on transboundary transport
ofco 2 to develop projects for permanent geological storage under the seabed.

2.1.2 renewable energy
1) The elements referred to in Article 4(a) (2)
2) ) With regard to renewable energy:

With a view to achieving the binding EU target of at least 32 % renewable energy in 2030 as
referred to in Article 3 of Directive (EU) 2018/2001, a contribution in terms of the Member
State’s share of energy from renewable sources in gross final consumption of energy in 2030;
from 2021 onwards, this contribution follows an indicative trajectory. By 2022, the indicative

16Annex 5 Proposed factREPowerEU
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trajectory shall reach a reference point of at least 18 % of the total increase in the share of
energy from renewable sources between that Member State’s binding 2020 national target
and its contribution to the 2030 target. By 2025, the indicative trajectory shall reach a
reference point of at least 43 % of the total increase in the share of energy from renewable
sources between that Member State’s binding 2020 national target and its contribution to
the 2030 target. By 2027, the indicative trajectory shall reach a reference point of at least
65 % of the total increase in the share of energy from renewable sources between that
Member State’s binding 2020 national target and its contribution to the 2030 target.

By 2030, the indicative trajectory shall reach at least the Member State’s planned
contribution. If a Member State expects to surpass its binding 2020 national target, its
indicative trajectory may start at the level it is projected to achieve. The Member States’
indicative trajectories, taken together, shall add up to the Union reference points in 2022,
2025 and 2027 and to the Union’s binding target of at least 32 % renewable energy in 2030.
Irrespective of its contribution to the Union target and its indicative trajectory for the
purposes of this Regulation, a Member State is free to set more ambitious targets for national
policy purposes;

Italy intends to pursue a target of covering 40.5 % of gross final consumption of energy from
renewable sources in 203017, outlining an ambitious growth path for these sources with full
integration into the national energy system; for 2030, in particular, gross final energy consumption is
estimated at around 100 Mtoe, of which 43 Mtoe from RES.

The evolution of the share covered by renewable sources is in line with both the national contribution
to the EU target resulting from the application of the formula set out in Annex Il to Regulation (EU)
No 1999/2018 (between 38.4 % and 39.0 % with the EU target to be achieved of 42.5 %) and the
indicative minimum trajectory set out in Article 4(a) (2) of that Regulation (the ‘Governance
Regulation’).

It17 should be noted that, for the years after 2020, the calculation of the item ‘share of gross final energy
consumption covered by RES’ is developed by applying the accounting principles laid down in Directive (EU)
2018/2001 (RED 1), as amended by the so-called RED Il (of which the texts available in June 2023 are taken into
account). As the detailed calculation criteria have not yet been disseminated by Eurostat, some values presented
below may change in the coming months.
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Figure 5 — Overall RES share track (Share of gross final energy consumption covered by sources
renewable) * [Source: GSE, RSE]
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* With reference to the data presented in the graph, as well as in the following chapter, the accounting policies
of Directive 2009/28/EC (RED 1) apply for the years up to 2020; as of 2021, the accounting standards of Directive
(EU) 2018/2001 (RED 1), as amended by RED I, apply.

Table 9 — ERF overall objective at 2030 (ktoe) [Source: RSE, GSE]

ktoe 2020 2021 2025 2030
Numerator — Gross final energy consumption from RES 21.900 22.934 31.554 43.038
Gross electricity generation from RES 10.176 10.207 13.545  19.580
Final RES consumption for heating and cooling 10.378 11.176 14.519  19.029

Final consumption of RES in transport 1.346 1.552 3.490 4.429
Denominator — Total gross final energy consumption 107.572 120.506 114.655 106.331

Total RES share (%) 20.4 % 19.0 % 27.5% 40.5 %
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Il. Estimated trajectories for the sectoral share of renewable energy in final energy
consumption from 2021 to 2030 in the electricity, heating and cooling, and transport sector

According to the national scenario with policies developed for this plan, the contribution of
renewable sources to meeting national energy consumption as at 2030 (40.5 % of total gross energy
consumption) is differentiated between the various sectors as follows:

- electricity sector: the share of total national electricity consumption covered by renewable
sources is 65.0 %;

- thermal sector: the share of total energy consumption for heating and cooling covered by
renewable sources is 36.7 %. It should be noted that RED Il leads to a sectoral target for Italy
of 29.6 % for 2030, which rises to 39.1 %, taking into account the indicative increases
provided for in Annex 1a to the same Directive;

- transport sector: share of total transport energy consumption covered by renewable sources,
calculated using the accounting criteria for the obligation laid down in the revision of RED I,
as amended by RED lll, of 30.7 % against a sectoral target of 29 % set by the same Directive.

The graphs below show in detail the data on total and sectoral energy consumption and their RES
share; for the years up to 2021, the statistical data collected are reported, for subsequent years the
scenario calculations.



National INTEGRATED PLAN FOR ENERGY AND CLIMA — June 2023

Figure 6 — Overall RES share track [Source: RSE, GSE]
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Figure 7 — Electricity RES quota track [Source: RSE, GSE]
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Figure 8 — Traiettory of RES share in the thermal sector [Source: RSE, GSE]
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Figure 9 — Traiettory of the RES share in the transport sector (t111+) [Source: RSE, GSE]
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t+1+1The variation, between 2020 and 2021, in the overall sectoral consumption for which the share covered
by RES is calculated is mainly due to two phenomena: (1) until 2020, the data shall be calculated by applying the
criteria and multipliers set out in RED I, and from 2021 onwards applying those set out in RED Il as revised by
RED Ill, which include all products in the denominator instead of only petrol, diesel, electricity and biofuels; (2)
figure 2020 is affected by the effects of the pandemic, which has also affected the transport sector in a particular
way.
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In this general context, RED Ill requires Member States to define specific targets on RES penetration,
which are transversal to the macro-sectors described above. In particular:

- in the district heating and cooling sector, RED Il provides for an indicative increase of the
renewable share to close to 48 % by 2030;

- with regard to the industrial sector, the indicative increases provided for in RED Il lead to a
RES quota for Italy of 29 % in 2030; this value is slightly higher than the one resulting from
the full policy impact scenario (27 %);

- finally, with regard to buildings, Member States are required to set a target in terms of RES
share to reach an EU RES share of 49 %; according to the calculations developed for the policy
scenario in this Plan, this share in Italy could amount to 42.5 % in 2030.
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Ill. Estimated trajectories by renewable energy technology that the Member State projects to use to
achieve the overall and sectoral trajectories for renewable energy from 2021 to 2030, including
expected total gross final energy consumption per technology and sector in Mtoe and total planned
installed capacity (divided by new capacity and repowering) per technology and sector in MW

¢ ELECTRICITY SECTOR

According to the objectives of this Plan, the power park module is undergoing a major transformation due to
the phase out of coal generation and the promotion of the extensive use of renewable energy sources.

The main contribution to the growth of renewables will come from the electricity sector: RES generation will
be around 238 TWh by 2030 (228 TWh excluding uses in hydrogen electrolysers). This RES generation value is
already removed from the non-integral part (‘overgeneration’), since it would not be economically rational or
beneficial to integrate all non-programmable renewable production. A residual share of overgeneration is
inevitable as a result of an excellent technical and economic system that limits the development of
accumulations to a minimum level of utilisation. The high penetration of renewable electricity generation
technologies, mainly photovoltaic and onshore wind, will allow the sector to cover around 65 % of gross final
electricity consumption with renewable energy, a significant increase from the 36 % recorded in 2021. The
significant technically and economically exploitable incremental potential, combined with the reduction in the
costs of photovoltaic and wind power plants, envisages a major development of these technologies, whose
production is expected to increase fourfold and more than triple by 2030.

In order to achieve the 2030 renewable targets, it will be necessary not only to stimulate new production, but
also to preserve existing production and, where possible, to increase it by promoting the revamping and
repowering of potentially competitive plants. In particular, the opportunity to encourage investment in
revamping and repowering existing wind turbines with more advanced and efficient machines, taking
advantage of the good ventosity of sites already known and used, will also make it possible to limit the impact
on land use.

A similar approach will be followed, inspired by the reduction in land consumption, to guide the deployment
of the significant incremental photovoltaic capacity planned for 2030, promoting its installation primarily on
buildings, roofs, parking spaces, service areas, etc. However, the deployment of large ground-based
photovoltaic systems also remains important for the achievement of the 2030 targets, but priority is given to
unproductive areas that are not intended for other uses, such as land that cannot be used for agricultural
purposes, including through the process of identifying suitable areas. In this perspective, projects in marginal
areas, contaminated sites, landfills and areas along the infrastructure system should be encouraged.

Support will also be given to agutional installations aimed at maximising the synergy between electricity
production and agricultural activity, while respecting certain technical and environmental requirements.

Innovative technologies will support the construction of floating photovoltaic systems, both on inland and
offshore waters.

Wind is expected to contribute offshore, for which floating technology should be the main technology, partly
because of the depth of the seabed (beyond 12 miles), as evidenced by the large number of initiatives being
developed using this innovative approach.

Efficient development of floating offshore wind requires the simultaneous development of infrastructure (in
particular ports) capable of enabling the construction and assembly phase of the production facilities. At the
same time, it is necessary to promote the management of the contracting process that takes into account the
territorial planning of the Regions and the network development planned by Terna in order to combine
ventosity, impact on the electricity grid, local impact and spill-over effects on the territory. The speed with
which these aspects will be managed and the increased competitiveness of these technologies will make it
possible to shift the wind target from onshore to offshore.

As regards the other sources, moderate growth in geothermal power and stability of hydroelectric power by
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2030 is considered.

As far as hydropower is concerned, there is no doubt that this is a resource that has already been exploited to
a large extent but of a major strategic level in the policy in 2030 and in the long term until 2050, and production
will need to be maintained and increased.

In this respect, a slight increase in production is expected, partly as a result of increased invasion volumes,
facilitated by the promotion of their maintenance, for example by measures to reduce the accumulation of
sediment of materials. This increase could be useful to balance any drop in production resulting from severe
drought events.

For bioenergy, it is considered likely that the total capacity will decrease, consistent with a framework of
extensive conversion of biogas plants to biomethane, and the use of only bioliquid plants that comply with
the sustainability requirements laid down in Article 42 of Legislative Decree No 199/2021 and which, in
particular, come from national supply chains that ensure their competitiveness. Account should also be taken
of the impact of Article 40 (1) (c) of Legislative Decree No 199/2021, i.e. that, from 1 January 2024, the share
of bioliquids produced from palm oil, empty palm oil fruit bundles and fatty acids resulting from the treatment
of palm oil fruits (PFAD) must be reduced, unless they are certified as having a low indirect land-use change
risk, in compliance with the criteria laid down in Article 4 of Commission Delegated Regulation (EU) 2019/807.

Table 10 — Renewable power growth targets at 2030 (MW) [Source: RSE, GSE]

2020 2021 2025 2030
Water * 19.106 19.172 19.172 19.172
Geothermal energy 817 817 954 1.000
Wind 10.907 11.290 17.314 28.140
— of which off-shore 0 0 300 2.100
Bioenergy 4.106 4.106 3.777 3.052
Solar energy 21.650 22.594 44.848 79.921

Concer:(fr:'lc:];;h 0 0 300 873

Total 56.586 57.979 86.065 131.285

* pure and mixed pumping equipment is excluded.
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Table 11 — 2030 growth targets for renewable electricity share (TWh) [Source: RSE, GSE]

2020 2021 2025 2030
Numerator — Gross electricity production from REST$t$+ 118,4 118,7 157,5 227,7
Water (actual) 47,6 45,4
Water (normalised) 48,0 48,5 47,5 46,9
Wind (actual) 18,8 20,9
Wind (normalised) 19,8 20,3 34,8 64,1
Geothermal energy 6,0 5,9 7,5 8,0
Bioenergy85§8§§ 19,6 19,0 10,4 9,6
Solar energy ****** 24,9 25,0 57,3 99,1
Denominator — Gross inland consumption of electricity 310,8 329,8 3284 350,1
FER-E share (%) 38.1% 36.0% 48.0 % 65.0 %

t11+1¥The electricity production net of uses in electrolysers for hydrogen production is shown, in line with the

accounting criteria of RED Il as amended by RED Ill. Considering also the consumption of electrolysers, the expected

gross RES production in 2030, which also includes overgeneraton, would be more than 238 TWh.

The contribution of solid biomass, biogas and bioliquids that comply with sustainability requirements is§§§§$
reported.

Solar****** production by 2030 is reduced by about 10 TWh, which is intended for the operation of electrolysers for

the production of green hydrogen.
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Figure 10 — Electricity growth tracks from RES to 2030 (TWh) * [Source: GSE, RSE]
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* For water and wind production, for the years 2010-2021, both the actual figure (continuous line) and the normalised
figure, in accordance with the rules laid down in the RED Directives, are reported. Only the contribution of solid biomass,
biogas and bioliquids meeting sustainability requirements is reported.

% THERMAL SECTOR

The heat sector plays a very important role in achieving the renewable targets; a decisive technological change
towards solutions conducive to the penetration of renewable energy sources is required. In absolute terms,
renewable energy consumption is expected to exceed 19 Mtoe in the heating and cooling sector.

The development of the thermal RES sector is affected by the particulate emissions impacts of existing solid
biomass heating systems. Therefore, the installation of new biomass heating systems will have to be guided
in such a way as to favour high environmental quality and high efficiency systems, also considering the
possibility of introducing restrictions on ex-novo installations in areas with critical air quality situations. In
order to stimulate the renewal of old installations with efficient and low emission technologies, stringent
performance requirements for access to incentives for biomass boilers and heat generators will be maintained
in the short term.

In this regard, the aim is to encourage the replacement of domestic wood burning appliances to the benefit
of the most efficient and less emitting appliances, which meet the best standards with environmental
classification (Ministerial Decree No 186/2017), and to consider structuring measures to fund research and
technological innovation for this type of plant, with a view to further improving their energy and
environmental performance.

It is also intended, with a view to the circular economy, to promote the exploitation of agricultural residues,
not least in order to avoid burning them in the field that is currently widespread and, in compliance with
European rules, to promote
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local biomass with a short chain traceability procedure that meets favourable environmental and social
sustainability and balance sheet criteria.

Given their high performance, heat pumps will play an increasing role in the renewable heat mix,
further supported by technological progress in the sector, in which the different performance and
characteristics of electric and gas pumps can be compared.

Heat pumps and summer air conditioners will also make a significant contribution through renewable
energy for cooling; the combined effect of the expected increase in cooling needs and the increase in
the average performance of the machines will lead to a significant increase in this contribution.

In order to promote the decarbonisation of natural gas uses, it is intended to promote the injection
of biomethane into the grid and its use in the heat sector.

With the same aim, we will continue the process already undertaken to promote the production of
hydrogen from renewable sources and its use in the hard to abate industrial sectors.

Solar thermal can play an increasing role in integrated efficient and renewable heat production
systems, such as hybrid systems and integration into district heating plants, including through the
promotion of seasonal storage.

The increase in the share of total heating and cooling consumption covered by RES will also be
achieved through widespread renovation of the existing building stock leading to a significant
reduction in consumption, in particular fossil fuels.

For district heating from renewable sources and waste heat from various industrial processes, there
is scope for development, also driven by specific obligations for operators, already provided for in the
legislation; in order to exploit this potential, it will be important to exploit synergies between the use
of renewable energy sources and high-efficiency cogeneration, taking into account the specific
climatic and technical and economic conditions.

Lastly, we would point out that, according to the calculations developed for this plan, the total
national production of biogas for thermal and electrical purposes and biomethane for combustion
and use in transport will amount to around 5 Mtoe in 2030.
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Table 12 — 2030 growth targets for the renewable share in the heat sector (ktoe) [Source: GSE, RSE]

ktoe 2020 2021 2025 2030

Numerator 10.378 11.176 14.519 19.029
Gross RES heat production 983 862 1.174 1.096

Final RES consumption for heating and cooling 9.395 10.314 13.345 17.933
of which biomethane * 0 0 1.659 3.724
of which other bioenergy * 6.564 7.171 6.207 6.155

of which solar 236 247 534 829

of which geothermal 120 115 204 213

of which hydrogen 0 0 12 330
of which ambient energy 2.475 2.782 4.729 6.683

Denominator — Gross final consumption in the thermal sector 52.023 56.710 55.178 51.884
FER-C share (%) 19.9 % 19.7 % 26.3% 36.7 %

*Only the contribution of solid biomass, biogas and bioliquids meeting sustainability requirements is reported
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Figure 11 — Energy growth paths from RES to 2030 in the thermal sector — ktoe [Source: GSE, RSE]
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- TRANSPORT SECTOR

The RED Il Directive further increased the specific target in the transport sector to 2030 under RED Il
(14 %) to 29 %. In order to achieve this objective, the obligation on suppliers should be gradually increased
while promoting the use of more than one energy carrier; the combined effect of the measures is
projected to reach a renewable share of 30.7 % by 2030.

It is important to stress that direct electrification of transport and the use of biofuels will play a
complementary role in decarbonising the transport sector. While electrification of transport is a solution
for new registrations in particular of light-duty vehicles, biofuels will already play a key role in the short
term as they contribute to the decarbonisation of the existing fleet and not only to that of new
registrations. Moreover, in the long term, biofuels would play an important role in decarbonising sectors
that are difficult to electrify, particularly in the aviation and shipping sectors.

The optimal mix for achieving the target for renewable sources in transport is given by the guidance
contributions for the various types of renewable sources set out below:

- first generation biofuels: for single counting biofuels, an increase is estimated in absolute terms
(from around 210 ktoe to 950 ktoe in 2030, or 2.3 % of total transport consumption). However, in
line with the Directive, a move away from the use of biofuels from palm and any other high ILUC-
risk feedstock is foreseen;

- advanced biofuel: it is planned to exceed the specific target laid down in the RED lll Directive of
5.5 % by 2030 (cumulative target with renewable fuels of non-biological origin, of which 1 % is
mandatory by the latter), by updating the incentive mechanisms provided for advanced
biomethane and other advanced biofuels (by Ministerial Decree of 2 March 2018, Ministerial
Decree of 15 September 2022 and Ministerial Decree of 16 March 2023) until a target of around
10 % is reached;

- biofuels Annex IX Part B: this category currently includes waste vegetable oils and animal fats of
categories 1 and 2, but is being extended. For this reason, even though the Directive imposes a
ceiling of 1.7 %, leaving Member States the option of increasing this value, the previous INECP
proposed an increase of up to 2.5 % by 2030, with a final contribution of no more than 5 % (with
double counting); this ambition must be undermined in particular with raw materials harvested
domestically, respecting the principle of the circular economy and discouraging the use of
imported products whose sustainability and traceability is less certain. We will then assess in
detail, but it seems very likely, in the light of the ongoing update of the entire Annex IX, that the
ceiling should be increased to 5 % (with a contribution to achieving the target of up to 10 %).

- RES electricity consumed in the road sector: an important contribution is expected in 2030 from
pure electric vehicles (BEV) and plug-in hybrid electric vehicles (PHEV), which appear to be a
private urban mobility solution that can contribute to the reduction of final consumption in private
transport for equal journeys and facilitate the integration of electricity renewable generation. An
overall uptake of almost 6,6 million electrically powered vehicles by 2030 is expected, of which
around 4,3 million pure electric vehicles (BEVs); it is intended to introduce mandatory quotas of
electric vehicles specifically for public transport; overall, the contribution of e-mobility by road is
expected to be 0,95 Mtoe (3,8 Mtoe taking into account the reward coefficient of 4).

- RES electricity consumed in the rail sector: this consumption will weigh approximately 0,34 Mtoe,
multiplied by 1,5 (multiplication factor), representing about 1 % of
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total sectoral consumption. Priority will be given to actions and measures on this segment, which
is the most energy-efficient mode, together with shipping, of mobility for people and goods.
renewable non-organic fuels (RFNBO): hydrogen produced from non-organic RES is expected to
contribute at least 2 % of total sectoral consumption, higher than that provided for in RED Il
(including double counting); this contribution will be provided through use in refineries or direct
use in cars, buses, heavy goods transport and hydrogen trains (for some non-electrified routes)
and, in the medium to long term, in marine transport or through the injection of methane into the
network, including for transport purposes. hydrogen of biological origin, produced by gasification
of biomass or steam reforming biomethane: this type of fuel is expected to play an increasing role
in achieving decarbonisation, but its size is difficult to quantify at present; a process will have to
be taken to ensure that each type of product, the environment and the technical regulations are-
regulated;

aviation and maritime biofuels: a contribution from these sectors is expected, especially following
the adoption of the FuelEU Maritime and ReFuel Aviation Regulations; at the moment, however,
the same seems difficult to quantify. In the first instance, the release for consumption of biofuels
in aviation and shipping is estimated at around 250 ktoe by 2030.

recycled fossil fuels: they are non-renewable fuels produced through carbon recovery, with life-
cycle emissions savings of at least 70 % (example: plastics collected separately or fuel obtained
from the recovery of CO2 from the steelworks). This type of fuel will certainly play a role in
achieving decarbonisation by promoting the recovery of waste from a circular economy
perspective, but its size is difficult to quantify; a process will have to be taken to ensure that the
individual types are classified from the point of view of production, the environment and the
technical and regulatory aspects.

Table 13 — RES contribution in the transport sector provided for in 2030, in accordance with the calculation criteria laid
down in the RED lll Directive for obligations on fuel and electricity suppliers — by mode of transport (ktoe) *

coeff.
Red Il since 2020 2021 2025 2030
2021
Numerator — RES energy 2.810 3.335 7.495 12.735
Liquid biofuels 1.264 1.415 2.812 2.828
— of which single counting 1 402 213 984 951
— of which double counting 862 1.202 1.828 1.877
of which by road/iron 2 862 1.202 1.755 1.677
of which in ships or 2,4 0 0 73 200
Biomethane 82 137 669 1.242
— of which single counting 1 0 0 0 0
— of which double counting 82 136 669 1.242
of which by road/iron 2 82 136 634 1.186
of which in ships or 2,4 0 0 35 56
Renewable electricity 295 327 653 1.576

— of which in road transport 4 6 13 231 963
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— of which in transport by iron 1,5 135 156 224 339

— of which in other types of 1 154 158 198 275

RFNBO 0 0 9 390

of which by road/iron 2 0 0 9 361

of which in ships or aircraft 3 0 0 0 29

Denominator — Gross final consumption in transport * * 26.178 40.754 42.877 41.546
FER-T share (%) 10.7 % 8.2% 17.5% 30.7 %

* The contributions of the individual components are shown in the table without applying their multiplication factors. The
total numerator, on the other hand, is obtained by taking the multipliers into account. Denominator values take into account

the application of multipliers, in line with current accounting policies. For more details on the accounting criteria resulting
from the RED Directives, please refer to Tables 59 and 60.
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Table 14 — RES contribution in the transport sector planned for 2030, according to the defined calculation criteria
the RED Il Directive for the obligations of fuel and electricity suppliers — by type of
raw material (ktoe)

with multipliers 2020 2021 2025 2030
Numerator — RES energy 2.810 3.335 7.495 12.735
Liquid biofuels 2.126 2.618 4.669 4.785
— of which single counting 402 213 984 951
— of which double counting is not 1.073 1.600 2.139 2.068
— of which advanced double counting 651 805 1.545 1.766
Biomethane 164 273 1.351 2.506
— of which single counting 0 0 0
— of which double counting is not 0 0 0 0
— of which advanced double counting 164 272 1.351 2.506
Renewable electricity 520 445 1.456 4.635
RFNBO 0 0 19 808
Denominator — Gross final consumption in transport 26.178 40.754 42.877 41.546
FER-T share (%) 10.7 % 8.2% 17.5% 30.7 %
Figure 12 — Biofuels evolution tracks in the transport sector [Source: GSE, RSE]
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Figure 13 — Developments in the consumption of RFNBO and the RES share of electricity in the transport sector
[Source: GSE, RSE]
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** HYDROGEN

The RED Il Directive, as well as the proposals for a Regulation of the EU Aviation and FuelEU Maritime
(texts subject to political compromise) set out specific targets on renewable hydrogen and renewable
fuels of non-biological origin:

- by 2030, the contribution of renewable fuels of non-biological origin used for final energy and
non-energy purposes in industry shall be at least 42 % of the hydrogen used for final energy and
non-energy purposes in industry. By 2035, this contribution has to increase to 60 % (RED lll);

- by 2030, at least 1 % of the energy supplied to the transport sector shall come from renewable
fuels of non-biological origin, taking due account of the methodology for calculating double
counting under RED III;

- by 2030, at least 1.2 % of the aviation fuel (national and international) shall be sourced from
renewable fuels of non-biological origin. The possibility of considering recycled carbon fuels and
low-carbon hydrogen is also being considered as part of the approval process for the EU
Aviation;

- since 2030, states must commit that at least 1.2 % of the energy supplied to the maritime sector
(domestic and international) comes from renewable fuels of non-biological origin (RED Ill). In
addition, from 2025 to 2050, the FuelEU Maritime Regulation includes an increasing obligation
to reduce greenhouse gas emissions from energy consumed, to be pursued through biofuels,
biogas, renewable liquid and gaseous fuels of non-biological origin and recycled carbon fuels.

The values for the first target listed above may be reduced by 20 % if the Member State is on track to
reach the renewable energy production target, or the share of hydrogen from fossil fuels consumed does
not exceed 23 % in 2030 and 20 % in 2035.

In view of the fact that the definition of specific national obligations will be quantified only after the
adoption of the aforementioned Directive and the aforementioned Regulations, we are setting out initial
assessments of the above-mentioned obligations and the definition of the relevant national targets.

Projections of the use of hydrogen in industry indicate that around 330 ktoe of renewable, bio and non-
bio hydrogen will be needed to reach the sectoral target by 2030. On transport, an overall consumption
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of around 390 ktoe of renewable hydrogen (including RFNBOs) is estimated (see more details in the
dedicated section). In addition to the above, it is considered important to assess the need to promote
the use of low-carbon hydrogen as a vector for decarbonising hard to abate sectors and transport, in
particular shipping and aviation, in combination with the use of CCS.

Overall, the obligations to use renewable hydrogen by 2030 would lead to consumption of around 0,25
Mton/year. It is estimated that at least 80 % of this demand will be produced in Italy, the remaining
quota will be imported. Assuming a 40 % load-factor of electrolysers, then a (electrical) capacity of about
3 GW of electrolysers would be needed.

A summary table showing the minimum hydrogen consumption targets by 2030 is given in the table
below.

Table 15 — Estimated hydrogen consumption targets by 2030

Quantity H2
Year Sector
ktoe Mton
Industry 330 0,115
Transport 390 0,136
2030 " — —
of which aviation/navigation 29 0,010

TOTAL 719 0,251
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iv. Estimated trajectories on bioenergy demand, disaggregated between heat, electricity and
transport, and on biomass supply by feedstocks and origin (distinguishing between domestic
production and imports). For forest biomass, an assessment of its source and impact on the
LULUCF sink

Figure 14 — Developing trends in the contribution of bioenergy in the various sectors to reach the RES target
by 2030 [Source: GSE and RSE]
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As regards the heat sector, a broadly stable trend in solid biomass consumption and very strong
growth in biomethane is expected. While the first one is expected to have low variability in the supply
mix (currently 80-85 % of energy content is from national sources), biomethane will be of purely
national origin; this will increase the share of total bioenergy consumption covered by domestic
production/origin.

In the electricity sector, the trend is estimated to reduce total bioenergy production, since, although
during the transition period all sources can and should make an important contribution, it is expected
that there will be a sustained trend in upgrading plants from biogas to biomethane production and
using only bioliquid plants that comply with the sustainability requirements laid down in Article 42 of
Legislative Decree No 199/2021 and which, in particular, come from national sectors that ensure their
competitiveness.

In the heat and electricity sectors, the sustainability constraints — introduced by RED Il and reinforced
by RED IIl —are likely to change the structure, size and type of solid biomass and biogas supply chains;
however, it is currently not possible to develop precise quantification of the impacts of these
phenomena.

Finally, the transport sector is expected to grow decisively in the use of biomethane, in this case
accompanied by increases in other types of biofuels.

v. Where applicable, other national trajectories and objectives, including long-term or
sectoral ones (share of renewable energy in district heating, renewable energy use in
buildings, renewable energy produced by cities, energy communities
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renewable and renewable self-consumers, energy recovered from sludge from waste water
treatment)

Italy has a great interest in the deployment of renewable energy sources in all areas, such as — in
addition to the general electricity, heat and transport sectors — but also in specific contexts such as
self-generation systems, shared energy configurations (collective self-consumption, energy
communities), buildings, district heating and industry. Moreover, the new Renewable Directive sets
out very ambitious targets for some of these areas (some details are set out in the previous
paragraphs).

In order to promote the spread of plants using renewable sources throughout Italy, by Legislative
Decree No 199/2021 Italy introduced the category of ‘Idonee areas’, immediately identifying some of
them by means of national legislation and leaving it to regional legislation to identify further areas on
the basis of uniform criteria and principles identified at national level. See paragraph 3.1.2 for a
detailed description.

It is of course important to accompany the entire process of high penetration of renewables in all
sectors by strengthening the simplification and digitalisation of authorisation processes. The NRRP
itself provides for a comprehensive and comprehensive strategy for the modernisation of public
administration, through full digitalisation of internal processes through the reengineering of
administrative procedures and the development of new technological infrastructure and digital
services. Further facilitation of the process of penetration of renewables will be achieved by
implementing the so-called digital platform for suitable areas and by standardising regional and local
authority authorisation models through the single digital platform for authorisations of renewable
installations.
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2,2 dimension of energy efficiency

1. The elements referred to in Article 4(b)

(1) the indicative national energy efficiency contribution to achieving the Union’s energy
efficiency targets of at least 32.5 % in 2030 as referred to in Article 3(5) and Article 1(1) of
Directive 2012/27/EU, based on either primary or final energy consumption, primary or final
energy savings, or energy intensity. Member States shall express their contribution in terms of
absolute level of primary energy consumption and final energy consumption in 2020, and in terms
of absolute level of primary energy consumption and final energy consumption in 2030, with an
indicative trajectory for that contribution from 2021 onwards. They shall explain their underlying
methodology and the conversion factors used;

In order to contribute to achieving the European Union’s binding final energy consumption target
(referred to in Article 4 (1) and Annex | to the EED*? Il1), according to the calculation formula set out in
Annex | to the EED lll, Italy’s level of consumption should be 92,1 Mtoe of final energy and 112,2 Mtoe of
primary energy in 2030. Compared to these consumption levels, the EED Ill Directive provides for a
flexibility of + 2.5 % (Article 4(4)): the application of this flexibility brings the indicative targets for Italy to
115 Mtoe of primary energy and 94,4 Mtoe of final energy.

The national scenario with policies, which internalises the effect on the reduction of consumption of the
implemented and planned measures, estimates final consumption of around 100 Mtoe by 2030. In order
to bring this level of consumption to the indicative target described above, further measures in the non-
ETS sectors will be considered in order to contribute simultaneously to the emission reduction target.

Figure 15 — Overview of primary and final energy consumption (Mtoe) in the period 2010-
167
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13 energy Efficiency Directive (text available in June 2023).

(2) the cumulative amount of energy end-use savings to be achieved during the period 2021-
2030 pursuant to Article 7(1)(b) on energy efficiency obligation schemes under Directive
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2012/27/EU;

According to Article 8(1) EED llI, the energy savings target, set for each Member State and to be
achieved between 1 January 2021 and 31 December 2030, shall be a minimum of:

— By 0.8 % per year in the period 2021-2023;
— 1.3 % per year in the period 2024-2025;
— 1.5 % per year in the period 2026-2027;
— 1.9 % per year in the period 2028-2030;

calculated on the basis of the average final energy consumption over the three-year period 2016-2018.

The first necessary step in the calculation of the savings target is the definition of the amount of final
energy consumed in those years at national level. Eurostat statistical data (Online data code:
NRG_IND_EFF, Final Energy Consumption Europe 20202030).

The following table shows the data on the Italian situation, which is the basis for the calculation.

Table 16 — Distributed final energy and average for the three-year period 2016-2018 (data in Mtoe)
[calculations on Eurostat data]

2016 2017 2018

Final energy consumption 115,92 115,19 116,33

Average for the three-year

115,81
period 2016-2018

On the basis of the average final energy consumption over the three-year period 2016-2018, it is
possible to calculate the annual savings to be achieved in the period 2021-2030; accordingly, the
cumulative savings to be achieved by 31 December 2030 shall be calculated. These values are given in
the table below.
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Table 17 — Risks to be achieved in the period 2021-2030 on the basis of the calculation provided for in Article 8,
paragraph 1 EED Il (data in Mtoe)

Year Annual Annual final energy savings (Mtoe) Annual Cumulative
savings Total annual
total

(Mtoe) (Mtoe)

2021 2022 2023 2024 2025 2026 2027 2028 30292030

2021 0.80% 0,93 0,93 0,93
2022 0.80% 0,93 0,93 1,85 2,78
2023 0.80% 0,93 0,93 0,93 2,78 5,56
2024 1.30% 0,93 093 093 1,51 4,28 9,84
2025 1.30% 0,93 093 093 1,51 151 5,79 15,63
2026 1.50% 0,93 093 093 1,51 151 1,74 7,53 23,16
2027 1.50% 0,93 093 093 1,51 151 1,74 1,74 9,26 32,43
2028 190% 0,93 093 093 1,51 151 1,74 1,74 2,20 11,47 43,89
2029 190% 093 093 093 1,51 151 1,74 1,74 2,20 2,20 13,67 57,56
2030 190% 0,93 093 093 1,51 151 1,74 1,74 2,20 2,20 2,20 15,87 73,42

In terms of the cumulative total amount, this translates into 73,42 Mtoe of final energy savings to be
achieved through active policies in the period 2021-2030, compared to the 51,4 Mtoe planned in 2030
by the previous INECP.

Figure 16 — Energy saving target from energy efficiency measures compared to 2021-2030 (Article 8
EED Ill and PNIEC 2019) (Mtoe)
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In accordance with Article 8(3) EED lll, a share of the above cumulative energy savings, which is at least
equivalent to the share of households in energy poverty, in accordance with Article 3(3)(d) of Regulation
(EU) 2018/1999, will be achieved.
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among households in energy poverty, vulnerable customers and, where applicable, people living in
social housing.

Italy chose not to make use of the flexibilities provided for in Article 8 (6) to (9) EED22III.

In terms of consumption sectors, there is a need to prioritise energy efficiency measures in the civil
and transport sectors, both because of the considerable scope for reducing these sectors and because
of the synergies needed to meet the other challenging targets for non-ETS emissions and renewable
allowances to be achieved in thermal and transport uses.

In the civil sector, action will need to be taken in particular to reduce the energy needs of buildings by
means of deep renovation measures and by increasing the uptake of highly performing technical
systems such as heat pumps and BACS systems23. The needs will then have to be met mainly by
renewable sources, so it will be important to promote the integration of thermal and electric
renewables into buildings.

In the transport sector, it will be crucial to promote a reduction in demand for private passenger
mobility, focusing it on collective mobility and/or smart mobility, and through policies to promote
smart working, while in freight transport there will be a need to increase road to rail/ship transport,
as well as to continue to promote the replacement of public and private vehicles, following and
accelerating the technological advances offered by the market.

(3) the indicative milestones of the long-term strategy for the renovation of the national
stock of residential and non-residential buildings, both public and private, the roadmap with
domestically established measurable progress indicators, an evidence-based estimate of
expected energy savings and wider benefits, and the contributions to the Union’s energy
efficiency targets pursuant to Directive 2012/27/EU in accordance with Article 2a of Directive
2010/31/EU;

The civil sector is currently responsible for around 44 % of national final energy consumption and 29 %
of direct emissions from non-ETS sectors. These data show the importance of energy retrofitting of
buildings in this sector in order to achieve the energy and emission reduction targets outlined in this
plan, while also ensuring economic and social benefits.

In addition, the Commission’s proposal to revise the EPBD24, presented as part of the FF55 package,
introduces important building renovation targets.

These savings can be achieved by introducing new materials and technologies into the home, adopting
new building standards and end-use devices, upgrading the building envelope, increasing use of
thermal renewables and district heating, and more widespread, deep renovation of the existing
building stock.

The long-term strategy for the renovation of the building stock, drawn up in accordance with Article 2-
a of Directive 2010/31/EU on the energy performance of buildings, as amended by Directive (EU)
2018/844 and published in 2021, describes an overview of the building stock and, subsequently,
identifies the rate of energy retrofitting of the current building stock and that objective, also
highlighting the desirability of energy retrofitting with an integrated approach that improves cost-
effectiveness.

The22 above paragraphs allow the calculation to be made taking into account certain flexibilities, which in any
case cannot lead to a change in the overall amount of required mandatory savings.

23Building & Automation Control System

24Energy Performance of Building Directive
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It should be noted that the content of the Strategy, drawn up on the basis of the objectives of the
INECP 2020 and Directive (EU) 2018/844, will need to be updated to take account of the increased
ambition identified in the proposal for the revision of this Directive, presented as part of the FF55
package, as well as the new objectives set out in this plan.

The table below shows the division into climatic zones of the national territory and the respective
number of municipalities.

Table 18 — Number of Italian municipalities by climate zone and degree day (ENEA compiled from ISTAT data)

Climate condition Degrees Day (DD) Number of municipalities Resident population % Resident
area on 1/1/2019 as at 2018 population

A DD <600 2 23.266 0.04 %

B 600 < dd <900 157 3.217.288 5.33%

C 900 < dd <£1.400 981 12.826.700 21.25%

D 1.400<dd £2.100 1.572 15.168.668 25.13%

AND 2.100 < dd < 3.000 4,176 27.482.108 45.53 %

F DD > 3.000 1.026 1.641.892 272 %

For the winter heating of existing buildings, national energy consumption may be considered to be
proportional to the product between the grades day and the population; climate zone E, which is the
most populated, is therefore the one with the greatest weight on consumption, while climate zone B
is the smallest, excluding zone A, where only 0.04 % of the population resides (being represented by
only two municipalities).

The consumption pattern of final uses in 2021 shows the large share of the civil use sector, 44 % of
total final consumption. Of this 44 %, 29 % of the total is taken up by residential and 15 % by the
services sector.

+* SIZE OF THE NATIONAL BUILDING STOCK

Residential buildings account for 12,42 million, with almost 32 million dwellings. More than 60 % of
this building stock is over 45 years old, i.e. before Law 373/1976%, the first law on energy savings. Of
these buildings, more than 25 % have annual consumption from a minimum of 160 kWh/m? year to
more than 220 kWh/m?2. Below is the situation of the housing stock in the residential sector, broken
down by year of construction and climate zone.

7 rules for the containment of thermal energy consumption in buildings
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Table 19 — Residential buildings, number and surface area at 2018, by time of construction

— - = 5
Building period Number of buildings Bullding perlod m

until 1919 1.832.503
until 1945 678.743.665
1919-1945 1.327.007
1946-1960 1.700.834
1961-1970 2.050.830 1946-1976 1.293.138.628
1971-1980 2.117.649
1981-1990 1.462.766 1977-1990 600.244.196
1991-2000 871.017
2001-2005 465.092 1991-2014 439.536.250
2006-2011 359.991
2011-2018 232.714 post 2014 38.143.445
Total 12.420.403 Total 3.049.806.184
Table 20 — Residential buildings, number and floor area at 2018, by climate zone
Climate condition Number of 2
zone A 5.217
zone B 710.079 170.118.357
zone C 2.737.222 615.486.151
zone D 2.896.204 734.707.925
zone E 5.340.672 1.383.758.265
zone F 731.009 145.735.486
Total 12.420.403 3.049.806.184

The growing importance of energy poverty makes it worthwhile to focus on public housing (dwellings
owned or managed by former IACP companies)25, which in Italy are just over 710.000, as shown in
the table below.

Table 21 — Ex-IACP residential buildings, number and area, in 2018 by climate zone

Climate Number of dwellings in ex-IACP m?
condition area residential buildings
zone A 323 25.525
zone B 47.370 3.707.379
zone C 149.549 12.248.408
zone D 189.043 14.282.064
zone E 306.167 22.115.704
zone F 18.142 1.291.259
Total 710.594 53.670.340

25When discussing public housing, it is preferable to talk about dwellings, given that ownership of different
properties within a building is often mixed, as some residents may have bought their home and also
subsequently sold it.
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According to ISTAT, there are 1.576.159 buildings and complexes of buildings for non-residential use
in Italy, representing around 11 % of the total; these buildings are grouped by ISTAT into the following
uses: productive, commercial, directional/tertiary, tourist/hospitality, services and other types of use.
For the purposes of this analysis, buildings intended for non-residential use have been grouped into
the most widespread classes, excluding production: schools, offices, commerce, hotels, health,
prisons, barracks.

Table 22 — Consistency of the building stock by sector (Source: processing of various data by ENEA.)
Number of

Intended use buildings/facilities Surface
Mono Residential — 9.298.410 1.347.849.624
Multi-family residential 3.121.993 1.701.956.558
Government offices 17.229 27.845.573
Hospitals 27.103 49.600.000
Schools 56.049 84.338.970
Private offices 57.129 35.167.597
Hotels 27.143 36.550.400
Penitentiaries 198 3.138.257
Barracks 2.489 13.965.365
Trade:
Mini-market 5.724 1.654.028
Supermarket 10.781 10.124.147
Hypermarket 692 3.973.374
Department store 3.263 3.578.382
Large surface area 1.847 5.653.377
Other 853.993 262.156.892

Source: processing of various data by ENEA.

% NzEB

Since 202126, all new buildings or buildings undergoing major first-level renovation must comply with
the technical and performance requirements laid down in Annex 1 to Ministerial Decree No
26/6/2015 for nearly zero-energy buildings (nZEB). In addition to the overall limit on energy
consumption, the minimum nZEB requirements at a national level include requirements relating to
thermal performance indicators in comparison with the reference building, to the overall average
coefficient of heat transfer by transmission, to the summer equivalent solar area per useful floor area
and to the efficiency of heating, air conditioning and hot water production systems.

It can be seen that in all regions of Italy there is an increase in nZEB, the number of which in 2018
amounted to around 1400 buildings, mostly new (90 %) and residential (85 %), as indicated by the
NZEB Observatory. Non-residential nZEB buildings are thus also on the increase, thanks in part to
incentive policies currently in place for public buildings. In this area, the most common interventions
generally concern the envelope part (opaque, transparent and solar shields), the replacement or
efficiency of air-conditioning, ventilation, lighting and domestic hot water systems, the installation of
automatic management and control technologies for thermal and electrical systems, including heat
regulation and metering systems, the installation of monitoring and control systems.

26Since 2019 for public administration buildings.
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and regulation, installation of renewable energy generation systems for self-consumption (solar
thermal, photovoltaic, heat pumps, biomass generators).

ENEA’s publication “Observatory of Nearly Zero Energy Buildings (nZEB) in Italy 20162018” estimated
that more than one hundred and thirty public buildings, mainly non-residential buildings, could be
renovated at nZEB level by 2020. However, the share of nZEB in the existing stock of buildings does not
exceed 0.03 % on a regional basis and less than 10 % of the total nZEB are existing buildings upgraded to
this standard, mainly small mono or bi-family buildings and schools. Another problem is the adoption of
a reduced set of technologies to achieve this standard, which very often does not take account of the
climate zone in which the buildings are located (increased insulation of the building envelope, electric
heat pumps/condensing boilers, photovoltaic and solar energy systems for the production of hot water).
This shows that much still needs to be done to aspire to a building stock with very high energy efficiency
standards and consistent with a goal of almost complete decarbonisation of the civil sector.

«* ASSESSMENT OF CONSUMPTION

The average consumption for the different intended uses was calculated on the basis of the distribution
of buildings by climate zone and period of construction, as referred to in this chapter, as well as
consumption data taken from statistical surveys on a representative set of buildings. This set was
determined using a study that defined the representative sample of buildings for each intended use and
the most common building type. KWh/m? year, referring to the useful floor area of the building, was used
as an indicator of energy consumption. The indicator was harmonised by referencing the climate zone,
intended use and building type. The following table contains the average annual final consumption
indicators for each intended use.
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Table 23 — Intended use and average annual consumption indicator weighted by climate zone

Intended use Electricity Thermal Total consumption
consumption consumption (kWh/m? year)
(kWh/m? year) (kWh/m? year)

Single-family residential properties 38 142 180

Multi-family residential properties 35 125 160

Government properties 50 114 164

Hospitals 211 185 396

Schools 20 130 150

Offices 67 130 197

Hotels 92 139 231

Penitentiaries 50 191 241
Trade:

Mini-market 535

Supermarket 598

Hypermarket 527

Department store 255

Large specialised store 219

Other 388

Source: processing of various data by ENEA.

The analysis developed by ENEA and Assoimmobiliare (National Real Estate Association), on the basis27
of the data reported in the energy audits carried out on 120 buildings entirely for office use, has become
a useful point of comparison for supplementing the information available for estimating the consumption
of private offices.

The consumption values for the residential sector and for offices and schools in the tertiary sector show
predominantly thermal uses, mainly due to the need to heat rooms in the winter, a service for which
electricity is not yet commonly used. However, this difference is less noticeable in relation to hotels,
where air conditioning is widely used in the summer.

In terms of energy end-use, national and European studies show that the most widely used energy carrier
in the large-scale retail trade is electricity (over 90 %). In particular, the study of energy audits for the
food sector shows an average share of almost 95 % between networked and self-generated and self-
consumed energy. The average specific consumption values for the various sub-types of large-scale retail
trade and the supermarket and hypermarket values are also taken from the study of energy audits.

The values for hospital specific consumption are derived from the information given in the Box below,
based on some assumptions about the m? m per bed at national level. Data collected from the energy
audits of a sample of hospitals provided a useful point of comparison in this case too. As far as penal
institutions are concerned, some energy analyses carried out by ENEA as part of the Energy Retrofitting
Programme for Central Government Buildings (PREPAC) have also provided useful supplementary
information.

Finally, we would point out that a recent survey carried out by Cresme on a sample of 1.430 public
housing dwellings shows an overall level of consumption around 4 % higher than the total value of the
housing stock estimated by Cresme for 2018. This difference seems to be determined by the electrical
component, which is greater than about the

27Received by ENEA under the obligation set out in Article 8 of the EED II.
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16 %, while the thermal component appears more online (+ 1 %). This figure needs to be read taking
into account different specificities: a lower share of unoccupied dwellings by residents in public
housing, an increase in the use of dwellings (older people and fewer workers), a combination of the
age of heating systems and a low uptake of energy retrofitting works. It should also be noted that,
due to the average size of dwellings being smaller, the average consumption per dwelling is lower
than that estimated for the total housing stock.

In general terms, consumers in the non-residential sector, in particular in the case of certain uses, are
characterised by very high consumption, thus leaving room for a high potential for energy efficiency.

NONETHELESS, IL S NFORMATIVE ONP-RESTATION AND NERGETICTTESTS

The Energy Performance Certificate Information System (Il Sistema Informativo sugli Attestati di
Prestazione Energetica — SIAPE) is the national tool for collating energy performance certificates, set
up in accordance with the Interministerial Decree of 26 June 2015. The SIAPE, created and managed
by ENEA, is supplied with data from the Regions and the Autonomous Provinces, thanks to a single
shared XML path, which creates a connection between the national land register and the regional and
provincial land registers. Access is granted to Regions and Autonomous Provinces on the basis of their
geographical area of competence; data relating to the rest of the national territory can only be
consulted in aggregated form. This second form of access is also open to citizens, as is the opportunity
to generate statistics relating to existing energy performance certificates.

As at 01/04/2022, after the legal deadline for including the EPAs issued in the previous year, there
were 17 bodies linked to the national system (15 regions and 2 autonomous provinces), an increase
of 4 regions compared to the 2020 legal deadline (Figure 15); in addition, Tuscany started the transfer
of datato SIAPE in June 2022 and Basilicata will grant access between 2022 and 2023. ENEA has played
a key role in this process by actively cooperating on the development of regional EPA collection
systems; in fact, 7 of the databases linked to SIAPE have been implemented and are managed by ENEA
and another one will be finalised between 2022 and 2023.
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Figure 17 National map of regions and autonomous provinces linked to SIAPE as at 01/04/2022
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At the end of the legal deadline for the inclusion of the previous year’s EPAs (01/04/2022), the
database contained data on approximately 3.800.000 EPAs distributed over the period 2015-2022.
The increase over time in the EPAs available on the SIAPE reflects the gradual increase in the number
of regions and autonomous provinces linked to the national cadastre, and it can be noted that
between 2021 and 2022 the growth in data was more significant than in previous years, doubling the
data recorded. This was mainly due to the fact that the new connected regions also sent the historian
available to them.

The first information contained in the EPA on which analyses have been carried out is the distribution
by energy class, including any variations in the same results obtained for the 2020 emission year
(Figure 16). Although the data confirm more than half of the cases as having poor energy performance
(almost 60 %), the comparison between 2020 and 2021 shows a reduction in the share of buildings in
energy classes F and G of around 2 %, in favour of C-E (+ 0.5 %) and A4-B (+ 1.5 %), reviving the positive
trend observed in the four-year period 20162019 and interrupted in 2020.
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Figure 18 — Distribution of EPAs issued in 2020 (N = 1.054.055) and in 2021 (N = 1.271.437) by class
energy (sources: Regions and Autonomous Provinces and SIAPE)
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Numbers drop significantly in each climate zone as the energy class improves, confirming the low level
of energy retrofitting of the national building stock. In fact, more than half of the buildings are in the
worst energy classes (F-G).

The breakdown between residential and non-residential use of the buildings covered by the EPAs issued
in 2021 is 87.6 % and 12.4 % respectively, similar to the 2020 data and the ISTAT 2011 census.

The evolution by energy class of the residential sector follows that of the total sample, with a distribution
of cases increasing as the energy class deteriorates, while the non-residential sector is characterised as a
whole by higher percentages of certified EPAs in the best (A4-B) and intermediate (C-E) energy classes.
Both sectors show a substantial stability in the distribution of energy classes between the 2020 and 2021
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A focus on publicly owned real estate

The analyses concern only EPAs issued in 2021 relating to public property (around 5.700 EPAs), excluding
certificates relating to buildings for public use (around 1.800 EPAs).

The sample of EPAs analysed for public ownership is 61 % owned by the residential sector and 39 % by
the non-residential sector.

The distribution by energy class of the public residential sector shows a proportion of poorer energy
performance cases of almost 60 %. In particular, compared to 2020 data, there is an increase in F-G
energy classes (+ 5.5 %) and a smaller increase also from A4 to B (+ 2 %). The non-residential sector, on
the other hand, shows percentages with different trends, with EPAs in the best energy classes exceeding
20 % of the sample analysed, up by around 2.5 % compared to 2020 figures.

Figure 20 — Percentage distribution of EPAs related to public property by energy class for the
residential (N = 3.503) and non-residential (N = 2.193) sectors (sources: Regions and Autonomous Provinces

and SIAPE)
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- ESTIMATION OF THE RETROFITTING RATE

In order to best plan the actions needed to achieve the 2050 targets and the longer-term 2030 targets, it
is necessary to start with the most accurate possible view of the current situation. After reviewing the
national building stock, it is therefore worth estimating the rate of energy retrofitting: this will make it
possible to quantify the distance between the current situation and the objective of energy savings and
decarbonisation expressed in terms of the retrofitting rate needed to achieve them.

As is known, the current incentives not only promote deep renovation, but also encourage individual
measures such as simply replacing windows. In order to develop a meaningful and measurable indicator
of progress in terms of upgrading, an indicator called virtual deep renovation rate has been developed
with ENEA, ISPRA and RSE. Such an indicator is required because it is not possible to consider a building
on which a ‘simple’ intervention has been carried out to have been retrofitted.

The process carried out — based on monitoring data from Ecobonus and Bonus Casa — transforms, by
means of the energy savings achieved, the real intervention rate (which takes into account all the
buildings on which work has been carried out, even at least), into a so-called virtual deep renovation rate,
the value of which therefore represents the retrofitting rate that would be achieved if all the savings
obtained were from building and plant renovations. In this way, the contributions of all measures,
whatever their nature, can be brought together.

The virtual deep renovation rate of the building stock is estimated with reference to different types of
intervention and technological solutions, based on data on access to tax deductions for energy efficiency
measures.

Taking into account the incentive mechanisms in place at the time of the analysis (Ecobonus and Bonus
Casa), the virtual deep renovation rate would therefore be 0.85 %, compared with energy savings of
0,332 Mtoe/year.
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For the purpose of exploring virtual deep renovation rates by 2030, a dedicated modelling tool has been
developed and reported below. Please note, however, that the retrofitting rate will be updated in
accordance with the objectives of this plan in its final version.

The following tables set out a roadmap to 2030, 2040 and 2050 in terms of indicative targets on the
annual retrofitting rate for the residential and tertiary sector.

Table 24 — Roadmap of targets in terms of annual retrofitting rate
Indicator Period 2020-2030 Period 2030 Period 2040
2040 2050

Annual retrofitting rate in the
residential sector 1.9% 2.7 % 2.7 %

Annual retrofitting rate in the
tertiary sector
Source: production of ENEA.

2.8% 26% 26%

Considering the specific savings in residential and tertiary sectors in line with the trends outlined above,
the overall annual retrofitting rate would be 2 % in 2030 and 2.6 % in 2050, the latter around three times
the current virtual retrofit rate, which best reflects the need for increased efforts. The overall retrofitting
rate would involve measures being carried out on two-thirds of Italy’s national building stock.

These objectives will need to be updated in the near future in the light of the adoption of the FF55
package, so the objective set out here can be considered as a minimum target.

- UPDATE OF MINIMUM PERFORMANCE REQUIREMENTS FOR BUILDINGS AND NEW DEFINITION OF
NZEB

Following the publication of the Decree transposing EPBD Il (Legislative Decree No 48/2020), work was
launched to update the Ministerial Decree on minimum energy performance requirements for buildings
(MiSE Decree of 26 June 2015). There are many new developments introduced by the transposition of
EPBD lll, and in particular by Article 4. In summary, there are:

- new detailed provisions concerning technical building systems, aimed at facilitating the
installation, where possible, of the most efficient technologies, as well as advanced regulatory

and control systems;

- points to the need to promote healthy indoor weather conditions, fire safety and to limit the
risks associated with seismic activity, thereby creating elements of integration of transversal
regulations affecting buildings;

- introduction of the rules for the integration of electric vehicle charging infrastructure into
buildings, which need to be duly implemented.

In addition to the points mentioned above, it is also necessary to provide for an update of the
requirements in the light of the new technical and economic analyses carried out (application of the 2018
comparative methodology) and to provide for a ‘reasoned’ update on the basis of experience gained in
applying the standard in recent years.

Please find below a brief discussion of the issues under discussion, with the support of ENEA and the
cooperation of the CTI, on the basis of which the Decree is being updated:

- update of the minimum performance requirements for installations and building elements based
on the application of the comparative methodology as updated in 2018;
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- update of the global average heat exchange coefficient (H’t);

- updating the rules on thermal bridges to make it more consistent with situations
project real;

- integration of electric vehicle charging infrastructure: on the basis of the information provided
by the Legislative Decree and the European Directive, an in-depth analysis was carried out with
RSE, with a view to determining the requirements on residential and non-residential buildings,
in terms of the number and type of recharging points to be provided.

- (4) the total floor area to be renovated or the equivalent annual energy savings to be
achieved between 2021 and 2030 pursuant to Article 5 of Directive 2012/27/EU on the
exemplary role of public bodies’ buildings;

- OBLIGATION TO UPGRADE CENTRAL PUBLIC ADMINISTRATION BUILDINGS

With regard to the energy retrofitting of 3 % of the floor area of central government buildings referred
to in Article 5 of Directive 2012/27/EU, the INECP 2019 calculated that, taking into account the total
surface area of buildings subject to the provisions of 15,2™ 2 in Italy for 4.102 occupations, it was expected
that 3,2™ 2 m would be subject to energy renovation in the period 2021-2030.

Looking at the final results for the period 2014-2021, we would first point out that further refinements
in the inventory of buildings have brought the total surface area to 16,1 million square metres. It can also
be noted that the area for which regeneration was planned and financed in 2021 (thanks to the approval
of specific projects) is 3,2 million square metres, compared to the 3,6 foreseen in the roadmap previously
envisaged. This is in particular due to a slowdown in the rate of submission of projects by public
administrations, due to their technical capacities and the need to speed up the implementation phase of
approved projects. The possibility of introducing a further reform of the operating model of the
mechanism, in addition to that already carried out under the NRRP, is being considered.
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Figure 21 — Upgrading of the building stock of the central government building stock in the final accounts for the
period 2014
2021 (m?)
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In terms of annual and average rates, the graph below shows the above-mentioned negative inflation,
from 2019 onwards, in the area planned for regeneration, as a result of the decrease in approved
projects. Despite this, an average regeneration rate of 2.7 % of the area subject to the obligation under
Article 5 of Directive 2012/27/EU is recorded in the period 2014-2021.

Figure 22 — Renovation rate of the building stock of the central PA in the final accounts for the period
2014-2021 (%)
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In terms of annual and average rates, the graph below shows the above-mentioned negative inflation,
from 2019 onwards, in the area planned for regeneration, as a result of the decrease in approved
projects. Despite this, an average regeneration rate of 2.7 % of the area subject to the obligation under
Article 5 of Directive 2012/27/EU is recorded in the period 2014-2021.

Figure 23 — Renovation rate of the building stock of the final central public administration for the period 2014 —
2021 (%)
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% EXTENSION OF THE TARGET TO LOCAL PUBLIC ADMINISTRATION

Article 6 EED Ill, currently awaiting adoption, provides for 3 % of the air-conditioned area owned by the
public administration to be upgraded per year, meeting the requirements of at least a nearly zero-energy
building.

In fact, this obligation extends the obligation already set out in Article 5 of Directive 2012/27/EU
discussed above, including local government and public housing.

Estimates for the Requalification Strategy published in 2021 show that the total assets of the national
public administration amount to approximately 300 million square metres. Further work is underway to
define this value more precisely and to quantify the possibilities for exclusion provided for in Article 6(1)
of the EED III.

Pending these investigations, we assume below the trend of annual retrofitting from 2024 to 2030, which
should be sustained in order to comply with the obligation, considering a range of mandatory areas
ranging from a minimum of 200 million square metres to a maximum of 300 million.
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Figure 24 — Trend of upgrading the building stock of the total PA assumed for the period 2024-2030
(m2)
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** ANNUAL REDUCTION OBLIGATION IN GOVERNMENT CONSUMPTION

Article 5 EED I, currently awaiting adoption, provides that public administration consumption is to
be reduced by 1.9 % per year compared to consumption in the year X-2, with X in the year of entry
into force of the Directive.

Member States may exclude consumption by public transport and armed forces from this obligation.

The 2014 GSE and RSE study entitled ‘Energy consumption by public authorities — Estimated
consumption and scenarios for energy retrofitting’ can be used as a first reference to assess the
impact of the obligation.

Thefollowing table, resulting from the above-mentioned study, shows the electricity and heat
consumption for 2012 of the buildings of the public administration and public lighting, broken down
by sector and by region. In fact, the study excludes consumption in the transport sector and instead
includes the armed forces in an aggregated manner with the central public administration. Further
investigation will be needed in order to isolate in more detail the consumption of the armed forces.
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Table 25 Regional breakdown of annual consumption by public authorities

Electricity consumption [ktoe]

Thermal consumption [ktoe]

Sports Sport
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activities activities
Piedmont 20,3 16,7 18,3 17,9 42,6  115,8 53,6 65 28,3 132,22 279,1
Aosta 1,6 0,4 0,5 1,8 2,4 6,7 3 3,5 1 16,1 23,6
Lombardi a 29,4 29,3 4522 31,2 81,9 217 73,3 109,5 59,7 228,2 470,6
Trentino 12,9 3,9 4,3 8,2 10,2 39,5 23,4 25,9 7,9 165,5 222,7
Veneto 20,2 16,8 23,8 16,6 37,8 1151 48,3 60 31,9 123 263,2
Friuli 14 5,5 6 6 11,5 43,1 27,5 17,6 7,5 38,8 91,5
Liguria 13,4 5,5 7,3 7,2 13,3 46,7 19,1 11,9 5,9 28,8 65,7
Emilia 21,6 21,1 21,3 17,6 44,8 126,4 50,9 53,1 27,3 126,1 257,4
Tuscany 22 16,8 13,3 20,6 31 103,7 38,9 35,7 14 113,2 201,9
Umbria 4,5 4,4 3,5 4,2 8,7 25,3 9,6 12,5 4,2 27,6 53,9
Marche 7,3 4,8 6,3 8,5 16 42,9 14,4 17,4 7,4 50,2 89,4
Lazio 73,6 58,7 19 18,6 41,6 2114 116,4 55 17,5 90,9 279,8
Abruzzo 7,7 6,2 4 11,3 15,6 44,8 14,9 17,4 4,9 66,7 104
Molise 2,1 1,4 1,4 2,4 4,3 11,5 4,4 5,3 1,7 14,9 26,4
Campania 30,9 16,8 13,9 15,5 40,6  117,8 38,3 36,3 10,4 57 142
Apulia 30 12,1 15,7 8,6 36,5 102,9 38,5 24,9 11,9 33,7 108,9
Basilicata 2,9 2,7 2,4 2,2 7,7 17,8 5,9 8,7 2,7 13,6 31
Calabria 11,4 10,8 4 6,4 26,1 58,6 15,7 23,7 3,8 25,2 68,4
Sicily 32,3 16,4 13,1 9,7 49,2  120,7 31,2 30,5 8,5 29,8 100
Sardinia 14,4 6,1 5,7 8,6 16,9 51,7 15,9 13 4,5 29,9 63,3
TOTALS 372,4 256,2 229 223,1 538,5 1.619,2 643,4 626,8 261 1411, 2 2.942,3

The study shows annual PA consumption of 1,62 Mtoe electric and 2,94 Mtoe thermal, a total of 4,6

Mtoe per year.

Without prejudice to the necessary update of consumption data by 2021, this estimate leads to an
annual savings target of 86,7 ktoe, which may be reduced with the exclusion of the consumption of
the armed forces, and the derogations granted by the EED Il Directive.

Indeed, it is important to add that EED Il currently being approved provides that:

during a transitional period of two years from the date of transposition of the Directive, the
target will be indicative. During the transitional period, estimated consumption data may be
used and, subsequently, the target must be adjusted to actual consumption;
the obligation does not include, until 31 December 2026, energy consumption by public
authorities in local administrative units with fewer than 50.000 inhabitants and, until 31
December 2029, energy consumption by public authorities in local administrative units with
fewer than 5.000 inhabitants.

In order to take particular account of the second of these aspects, further work is underway to break
down consumption by municipality.
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ii. the indicative milestones set out in 2030, 2040 and 2050, progress indicators developed at
national level, a reliable estimate of expected energy savings and wider benefits, and their
contributions to the achievement of the Union energy efficiency targets as set out in the
roadmaps set out in the long-term renovation strategies for the national stock of residential and
non-residential buildings, both public and private, in accordance with Article 2a of Directive
2010/31/EU

Please refer to point i above.

iii. If applicable, other national objectives, including long-term targets or strategies and sectorial
targets, and national objectives in areas such as energy efficiency in the transport sector and
with regard to heating and cooling

The achievement of the energy objectives, as described above, is strategically linked to the renewal of
the building stock, both by public authorities and by the private sector, giving priority to energy efficiency
and the use of renewable energy.

Achieving the targets requires the deployment of technologies that can deliver low heating, cooling and
domestic hot water (ACS) needs to be met with high energy efficiency and the use of renewable sources.
Consideration should also be given to the increased demand for comfort in dwellings, in particular related
to the relatively new need for cooling.

Among the solutions available, heat pumps (pdc), both electric and gas, play a strategic role, which make
it possible to provide heating, air-conditioning and ACS-production services with only one appliance,
making the pdc a device of safe interest for the air-conditioning of many of the civil buildings located in
Italy.

In addition, Italy will continue to promote the expansion of the use of efficient district heating and
cooling, exploiting the residual economic potential in a manner consistent with other energy and
environmental policy objectives, such as reducing waste waste-to-energy needs and limiting the use of
biomass for emission reduction reasons.

In particular, according to the report assessing the national potential for applying high-efficiency
cogeneration and efficient district heating provided for in Article 14 of the EED Directive, drawn up by
the GSE in 2015 and updated in 2021, the economically sustainable potential for increasing district
heating energy is around 20.9 TWh of heat supplied annually (compared to 9.8 TWh in 2018), with an
extension of the district heating and cooling networks at national level of around 3.700 km (+ 77 %
compared to 2018) and new volumes connected amounting to 340 million cubic metres.

The above assessment of the incremental potential of district heating was carried out in conjunction with
the analysis of the incremental potential of high-efficiency cogeneration and has now focused primarily
on the main sources for both purposes (DH and HE CHP), i.e. natural gas, biomass and waste. It may be
interesting to carry out a wide-ranging in-depth analysis of the integration with district heating networks
of certain technologies, which are currently marginal in the area of DH but potentially promising in high-
density urban fabric, such as solar thermal, centralised heat pumps or the recovery of waste heat.

23 energy security dimension

The security dimension concerns the energy system as a whole and presupposes the security of energy
supply to consumers at sustainable prices capable of maintaining the competitiveness of the industrial
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and manufacturing sector and must be seen in a context, such as the Italian one, where energy supply is
mainly provided by renewable and gas sources, with an increasingly marginal role for coal, in line with
the phase-out objective. Security of energy supply will be supported by greater diversification of natural
gas supply routes and the development of electricity and gas production from renewable sources as well
as further improvements in energy efficiency.

According to the Commission’s recommendation, both energy security and energy affordability must be
increased in order to ensure a ‘more resilient Energy Union’. In this regard, the Commission
recommended that Member States in updating their NECPs“increase preparedness and strengthen
measures in the EU to promote collective energy security”.

In 2021, national production of energy sources decreased overall by 3.4 % compared to the previous year,
from 37.673 ktoe to 36.402 ktoe. Oil and petroleum products production fell from 5.856 ktoe to 4.922
ktoe (-16 %), natural gas, from 3.287 ktoe to 2.689 ktoe (-18.2 %) and non-renewable waste, from 1.190
ktoe to 1.157 ktoe (-2.8 %), while production in the renewable energy and bioliquids sector increased
slightly from 27.339 ktoe to 27.635 ktoe (+ 1 %).

With regard to the national upstream oil and gas sector, exploration permits and cultivation concessions
have decreased, resulting in restrictions on the areas concerned: for research permits, the decrease was
1.115 km?, from 24.500 km? in 2020 to 23.345 km?in 2021, while for the areas covered by the cultivation
concessions it fell from 14.113 km? in 2020 to 12.410 km? in 2021, a decrease of 1.703 km?. No new
exploration wells were drilled in 2021 and only one development well was drilled, so domestic production
of natural gas continues based on the natural decline of the fields in production.

By contrast, the feed-in of biomethane continues its growing trend, reaching 159 million cubic metres in
2021. At the end of 2021, 46 installations were connected to the Snam Rete Gas network, while 8 were
connected to other transmission networks. Of particular interest is the production of biomethane from
municipal bio-waste (FORSU), which makes it possible to valorise the organic fraction of waste by
obtaining both a form of renewable energy and the use of CO:z from biogas purification for industrial
purposes, for example in the food industry (which is now forced to import it). Mention should also be
made of the production of biomethane from the agricultural sector, which uses agricultural waste and
livestock waste, on the one hand, to curb emissions from the agricultural sector, which is difficult to
reduce and, on the other, to increase the soil’s capacity to store carbon dioxide.

Net energy imports increased: it rose from 105.799 ktoe in 2020 to 114.600 ktoe in 2021 (+ 8 %). In
particular, there was a strong increase in net electricity imports (+ 33 %) and solid fuels (+ 13.6 %). More
moderate increases were recorded in net imports of natural gas (+ 8.1 %) and petroleum products
(+ 6.9 %). Net imports of renewable energy and bioliquids (-1.5 %) decreased slightly.

The share of net imports in gross energy availability, an indicator of the country’s degree of dependence
on foreign sources, increased from 73.5 % in 2020 to 74.9 % in 2021.

Since February 2022, the severe war between Russia and Ukraine has created major challenges in terms
of security of supply for the whole of Europe, given that the current energy dependency on fossil fuels

from Russia is 34 % for oil (4,5 million).
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barrels per day) and 46 % for natural gas (155 billion cubic metres per year). The economic sanctions
imposed on Russia in reaction to the invasion of Ukraine have called for a drastic strategic rethinking of
sources of supply in Italy and open up opportunities to accelerate the energy transition towards a more
efficient and sustainable system that ensures greater energy independence.

The only marginal deterioration in the security situation of the Italian system due to the conflict is due to
the fact that the plan to contain gas consumption and record energy prices have reduced demand for gas
and electricity and guaranteed acceptable capacity margins in both the gas system, despite the fact that
1/4 of the 2021 imports and the electricity system fell. In the period August 2022 to February 2023, the
reference period of the National Consumption Control Plan, gas consumption was 19 % lower than the
average for the last five years, while the peak in daily demand was exceptionally low (just over 300 million
m3 m 1/5 below the potentially critical threshold of 400 million m3m).

Consumption control measures and very high energy prices — which political decisions have only partially
mitigated — have led to adaptation strategies and behavioural changes, which have led to a significant
drop in gas (especially) and electricity consumption; on the supply side, the policies of accelerated filling
of gas storage, maximising LNG imports and the use of coal and fuel oil in electricity generation ensured
the availability of natural gas throughout the winter.

Figura 25 — Deviation of monthly consumption of gas and electricity in the euro area compared to the average of
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Figura 26 — Deviation of the monthly consumption of Italian gas and electricity compared to the average over
the last 5 years
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In this context, at European level, with Communication COM (2022) 108 of 8 March 2022 ‘REPowerEU:
Joint European Action for more affordable, secure and sustainable energy’, the European Commission set
out a path towards the progressive replacement of imports from Russia in order to strengthen and
accelerate the measures of the Fit-for-55 package.

The measures set out in the REPowerEU Communication can be summarised as follows:

diversification of gas supply sources through agreements with several countries: the Commission
recommends strengthening gas transmission infrastructure, including at continental level, and
making it compatible with hydrogen transport;

doubling the availability of biomethane compared to the pace of growth foreseen in the Fit-for-
55 package;

changing the energy mix by increasing the penetration of renewables (in particular onshore and
offshore wind and photovoltaic) much faster than the Fit-for-55 targets, including a 20 %
increase, including by simplifying planning and permitting, identifying suitable areas and
implementing regulatory sandboxes;

doubling the target for heat pumps to reach 10 million parts installed within 5 years in the EU;
acceleration of actions to support the use of hydrogen, with particular reference to the
implementation of a European (internal and import) market for this energy carrier;
transformation of processes in energy-intensive industries, with particular reference to
conversion to hydrogen and integration of renewables.

In this sense, the security of Italian energy supply will be strengthened by stepping up the efforts already
undertaken to diversify the sources of supply of natural gas, including to reduce dependence on imported
Russian gas, continuing the action taken in the course of 2022 following the Russian war in Ukraine. This
requires optimising the use of existing infrastructure (including storage facilities and regasification
facilities), increasing the capacity of existing infrastructure (such as TAP), new regasification capacity and
capacity extension of existing regasification plants, removal of gas transport bottlenecks. Finally, Italy
intends to further develop its national biogas production and optimise the production of natural gas.
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I. The elements referred to in Article 4(c)
(1) national objectives with regard to:

1. increasing the diversification of energy sources and supply from third countries, the purpose
of which may be to reduce energy import dependency,

2. increase the flexibility of the national energy system;

3. addressing constrained or interrupted supply of an energy source, for the purpose of
improving the resilience of regional and national energy systems, including a timeframe for when
the objectives should be met;

#* GAS SECTOR

Gas will continue to play a crucial role for the national energy system during the transition period and
will integrate with the increasing volumes of renewable gases (biomethane, bioLPG, bioLNG, renewable
dimethylether, hydrogen and synthetic methane) and the uptake of alternative fuels and fuels in the
energy sectors, including the transport sector.

Gas demand amounted to 76,4 billion cubic metres in 2021, an increase of 5,2 billion cubic metres
(+ 7.2 %) compared to the previous year. The increase was significant for virtually all sectors, after the
relaxation of the COVID-19 pandemic containment measures implemented in the course of 2020.

In addition, in 2021 there was a significant increase in exports of gas via tube to European countries,
which increased from 0,35 billion cubic metres to around 1,54 billion cubic metres. Demand for gas
(including exports) was 4 % covered by domestic production and the remaining 96 % by import. National
production, 3,2 billion cubic metres, was down by 20.7 %, while imports, 73 billion, increased by 9.9 %;
finally, there was approximately 1,6 billion cubic metres of gas supply from the storage fields.

Domestic production also includes biomethane, which rose from 99 million cubic metres in 2020 to 159
million cubic metres in 2021. Pipeline imports in 2021, amounting to 62,9 billion cubic metres,
representing 86.5 % of total imports, increased by 9,4 billion cubic metres compared to 2020. In
particular, inputs from northern Europe (Netherlands and Norway) fell to 2,2 billion cubic metres (-75 %),
from Libya (3,2 billion, -28 %), while imports from Algeria were on the rise (21,2 billion cubic metres,
+76 %). As regards injections from Russia, this figure was slightly higher for 2021 than in the previous
year (+ 29,1 billion, + 2 %). In December 2020, the new import of gas was launched with a point of entry
at Melendugno. Gas from Azerbaijan, via TAP (injection into Melendugno), with import flows starting in
the last few days of December 2020, provided in 2021 7,2 billion cubic metres, contributing to security
and diversification of supply sources for Italy and Europe.

LNG’s contribution in 2021 amounted to around 9,8 billion cubic metres, 13.5 % of total imports, down
by 22 % compared to the previous year, equivalent in absolute terms to around -2,8 billion cubic metres.
In particular, the following LNG arrivals are recorded at the three national terminals: LNG Adriatic
(Cavarzere) 7,3 bcm (+ 7.5 %); LNG ltaly (Panigaglia) 1,1 billion cubic metres (-57.3 %); Olt (Livorno) 1,4
billion cubic metres (-56.1 %).

The civilian sector goes from 27,6 to 29,2 billion cubic metres, an increase of 1,6 billion cubic metres
(+ 5.8 %) divided into the two components of the Residential and Tertiary components. The increase is
driven by both a colder 2021 climate than in 2020 and a recovery in the tertiary sector.
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after the reduction in 2020 due to Covid, it regained pre-pandemic levels of turnover and consumption.

For the thermoelectric sector and the combined generation of electricity and heat from natural gas,
consumption increased in 2021 by around 2 billion cubic metres (+ 5.8 %), in absolute terms equivalent
to a higher gas generation of around 10 TWh (+ 7.8 %) driven by the recovery in electricity demand, which
is 320 TWh, an increase of around 19 TWh (+ 6.2 %) compared to 2020. The increase in thermoelectric
gas generation was partly contained by rising gas prices, which, especially in the second part of the year,
made coal-fired generation more attractive than in 2020.

Gas demand for industrial direct uses in 2021 was 10,8 billion m3, an increase of around 1 billion m3
(+9.7 %). All sectors are recovering after the fall in 2020 due to the pandemic.

The table below shows the consumption of the main industrial sectors directly interconnected with the
Snam Rete Gas network. Since 2015, gas off-takes have totalled around 13 billion cubic metres on an
annual basis; these quantities also include consumption for cogeneration and consumption of the energy
system. In particular, in the latter sector representing gas consumption in petrochemical clusters and
refineries, gas is mainly used in desulphurisation and hydrogen production processes by Steam Reforming
natural gas, with consumption averaging around 1,3 billion m3.

Table 26 — Consumption of the main industrial sectors directly interconnected to the Snam Rete Gas network

Direct industrial 2017 2018 2019 2020 2021
(Mm3/a PCS 10.58 kWh/m3)

Chemistry 2.116 2.138 2.060 2.222 2.238
Glass and ceramic 2.131 2.243 2.263 2.118 2.456
Paper mill 1.975 1.983 1.959 1.800 1.983
Iron and steel 1.753 1.780 1.706 1.477 1.719
Food 1.191 1.175 1.217 1.238 1.254
Other 4.395 4.187 4.057 3.840 3.841
Total 13.560 13.507 13.262 12.696 13.491

The transport sector deserves specific attention, given the particular interest that has emerged in recent
years towards natural gas for transport as an alternative to oil fuels. The following table shows the gas
consumption for transport. As can be seen, the sector is dominated by the use of gas in the form of
compressed gas (CNG), which has been accompanied in recent years by the use of LNG as a fuel for heavy
transport. In the table, it can be seen that part of the LNG is not used as liquid fuel but is regasified on
site at distributors and used as CNG (L-CNG).
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Table 27 — Gas consumption for transport

2018 2019 2020 2021
2017 [MSm3] [MSm3] [MSm3] [MSm3]  [MSm3]

Road transport

CNG by distributors connected to the

SRG network 775 748 723 546 591
cther networks or/ /LG 287 277 34 303
Total CNG 1.052 1.048 1.037 817 894
LNG for transport Stradali 25 47 135 165 224
of which L-CNG 13 20 33 39 52
Total CNG + LNG 1.077 1.094 1.172 943 1.066

The Italian gas system has historically been characterised by a higher level of gas exchange prices than
the main European hubs, in particular compared to the Dutch TTF market. This spread is due to the
fact that the Italian system, due to the gradual decline in domestic production, has shown over the
years an increasing dependence on foreign sources of supply, particularly during the winter period,
when prices were dependent on imports from northern Europe. Imports from northern Europe, in
addition to the increased liquidity of the FTT market, also suffered from an incomplete integration of
the Italian market with the Northern European markets, given the connection via the Swiss Transitgas
pipeline with short-term transmission capacity management that did not comply with European rules,
which did not allow prices to be balanced daily between the two markets. This situation worsened in
2017 as a result of the decommissioning of one of the two pipelines constituting the TENP
transmission system in Germany, linking the Transitgas pipeline to the north of Europe. However, the
supply situation has improved compared to the situation analysed in the last edition of the INECP and
in the Preventive Action Plan (PAP) of 2017, in particular as of December 2020 with the entry into
operation of the TAP gas import pipeline from Azerbaijan, which, with an annual capacity of up to 9
billion cubic metres per year, enabled access to a new supply resource at competitive costs. Already
in the course of 2021, thanks to the contribution of this new source of supply, conditions for aligning
prices with the hubs in northern Europe took place, which allowed the gradual increase in exports
from the Italian system to centralnorthern Europe to around 4,7 billion cubic metres by 2022. Prior to
the events linked to Russia’s invasion of Ukraine, the Italian gas system had practically aligned itself
with European price systems.

The Italian gas system remains in the current situation one of the most interconnected systems on the
European continent, thanks also to its privileged position and its branched infrastructure, with access
to gas resources from North Africa (Algeria and Libya) and Azerbaijan through TAP’s transport system
and LNG, which can be regained in the three existing plants (Panigaglia, offshore Adriatic, OLT), to
which the Government decided to respond to the crisis resulting from the Russia-Ukrainian war, a
fourth FRSU type facility in the port of Piombino with a regasification capacity of 5 billion cubic metres
per year.

The differentiation of supply to the Italian gas system is also supported by one of Europe’s most
developed and flexible storage systems, which makes available to the country a key resource in the
winter season in which consumption is highest, consisting of a volume of strategic storage (owned by
the storage companies and payable in the event of an emergency), and a volume of modulation
storage which is stored in the summer by operators of the marked gas and delivered during the winter
period.

As a result of the crisis resulting from the Russian — Ukrainian conflict, access to alternative sources of
supply to gas from Russia and the possibility of using gas present in Italian storage facilities have
created important opportunities for the Italian gas system, improving its competitiveness and
highlighting its role in supporting the European internal market, especially for countries heavily
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dependent on gas from Russia and poorly interconnected with alternative sources of supply. This is
confirmed by the increase during 2022 in the frequency and volumes exported both to Austria via the
Tarvisio exit point (and thus potentially to other countries interconnected through the Baumgarten
hub) and to Switzerland (and thus potentially also to Germany and France, via the Passo Gries exit
point).

Below is the outline of possible new sources of supply aimed at reducing the dependence of the Italian
system on Russian gas by 2025.

Table 28 — Contributions for reducing dependence on Russian gas, incremental bcm compared to 2021
2.S 2023 2024 2025

2022

Pipe gas and domestic production
Algeria via tube 1,2 6,0 9,0 9,0 Agreement initialled on 12 April
TAP 0,8 1,5 1,5 1,5
National production 1,4 1,4 From end 2023/inizio 2024
Total incremental tube gas 2,0 75 11,9 11,9
LNG imports
Egypt LNG 0,7 3,5 3,5 3,5 Agreement initialled on 13 April
Congo LNG 1,1 21 4,6
Qatar LNG 0,5 14 14 1,4
Angola LNG 0,2 1,0 1,0 1,0

0,1 09 15 2,2 Nigeria, Indonesia, Mozambique,
Other LNG Libya, Other
Total incremental LNG gas 1,5 79 9,5 12,7
Saving gas consumption

0,4 24 49 73 Incremental 8 GW/year

assumptions. Assumption 1° of
household saving first 2 years,
Savings from electric renewables equivalent efficiency to follow

Savings from containment of thermal and

. . 1,0 2,0 2,0 2,0
electrical consumption
Savings from biogas and biofuels development 0,1 06 1,1 1,6
Savings from temporary coal-fired 11 23 plus 10/12 TWh in 2023
thermoelectric power generation (max two ! ! compared to 2021
Total saving gas consumption 2,6 73 7,9 10,9
:I'otal potential reduction of Russian gas 6,1 227 293 355
import

Italy’s commitment to supporting the internal and European market has been reduced by measures
aimed at increasing the production of renewable gases (which exploit the country’s sustainable
agricultural and biomass potential), traditional gas production and by concluding international
agreements ensuring an increase in both LNG imports and pipeline imports from North African
countries and Azerbaijan. In infrastructure development, account must also be taken, in the long term,
of the possible development of hydrogen production from renewable sources, both in the south of
the country, where the largest production of non-programmable renewable sources is concentrated.
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in North African countries already interconnected with the Italian gas system, a resource which will
become essential for achieving the country’s decarbonisation objectives together with the use of
carbon capture and storage technologies.

In the gas sector, therefore, the main objective is to ensure a safer, more flexible and resilient system
overall, capable of facing a more uncertain and volatile market environment and of supporting the
strong development of both renewable electricity sources and green gas production, ensuring that
energy demand is covered both in Italy and in interconnected European countries, especially in view
of the peak demand that coincides with the low levels of production of renewable sources.

In addition to the objectives set out above, attention should be paid, in particular, to LPG supply
depots (located on State-owned maritime land and in inland areas), with a view to preserving the
infrastructure network already in place and ready to accommodate blends of LPG with bio (bioLPG)
and renewable (rDME) products.

% PETROLEUM PRODUCTS SECTOR

Although the demand for petroleum products fell by 2030, they will still account for a significant share
of the total national energy needs, particularly in the transport and petrochemical sectors. On the
path outlined first by the Green Deal and then by the Repower EU, geared towards the strong use of
renewable sources in 2030 and carbon neutrality by 2050, the refining sector will be able to make a
major contribution to the transition to a low-carbon economy, with a high degree of specialisation,
cutting-edge production processes and continued strong research and development efforts aimed at
transforming production processes for the production of increasingly climate-neutral fuels.

Oil products, however, still represent the energy source that accounts for more than 80 % of the
energy demand of the transport sector, with peaks close to 100 % in heavy road transport, maritime
transport and aviation. While the demand for these products in these sectors is set to decline in the
perspective of 2030, maintaining the competitive position of the domestic refining sector is crucial for
continued security of energy supply. In addition, petroleum products are an essential raw material for
green chemistry and for the production of plastics, fibres and synthetic rubbers, detergents and other
widely used products. In recent years, petroleum products have covered around 90 % of
petrochemical feedstock needs, followed by gas and solids only to a marginal extent. The most
important supplies from abroad are oil and refined products. However, as the domestic refining
capacity exceeds domestic demand for petroleum products, Italy is not only self-sufficient in terms of
finished products, but also a country that exports significant quantities of finished products.

The supplies also come from countries with high geopolitical risk profiles; the recent Russian —
Ukrainian war has highlighted precisely this risk, although the energy crisis has been managed
smoothly by the national refining system thanks to the strong diversification of suppliers, which
started in historic times (Algeria, Libya, Iran, Russia) and continued actively to date (e.g. Azerbajan,
Qatar, USA, Canada). The recent energy crisis was mainly the result of a general freeze on investment
in traditional forms of energy, which led to a sharp imbalance in demand and supply when
consumption picked up. Therefore, in line with EU environmental objectives, the transformation of
the energy system towards renewable and carbon-neutral production should be planned in full
coherence with security of supply, avoiding banning traditional energy sources before the renewable
alternative is fully available. The processing of refineries towards the
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the production of carbon neutral fuels must therefore be carried out in accordance with the above
principle.

In 2 021 gross inland consumption of oil and petroleum products grew by 6.5 % compared to the
previous year, with an increase of around 2.905 ktoe, mainly due to post-pandemic recovery.
Transport fuel consumption was 30.145 ktoe, an increase of 17.5 % (4.485 ktoe) compared to 2020.
Petrol grew by 22.0 %, diesel by 13.7 %. Gas oil, which is also used by heavy-duty vehicles, recovered
from the decline in 2020, returning to pre-pandemic levels.

To the needs of 47.817 ktoe, domestic production accounted for around 10 %, while net imports (net
of accumulated stocks) covered more than 90 % of demand.

Italian imports of crude oil, semi-finished products and petroleum products, totalling 72.184 ktoe,
increased by 9 % compared to 2020. Imports of crude oil (57.025 ktoe) increased by 13.2 %, while
imports of semi-finished products and petroleum products (15.159 ktoe) decreased slightly by 3.0 %.

Imports from Africa increased (+ 61 %, from 13.511 ktoe in 2020 to 21.736 ktoe in 2021), Europe
(+ 8%, from 16.431 to 17794), Asia (+ 3 %, from 14.736 to 15.248). Only negative changes were
recorded in purchases from the Middle East (-15 %, from 17.466 to 14.815) and America (-34 % from
3.845 to 2.531).

Total exports of crude, semi-finished and petroleum products (27.119 ktoe) increased by 13.9 %
compared to 2020. In absolute terms, 2 021 saw an increase in gross domestic consumption of oil and
petroleum products of 6.5 % compared to the previous year, with an increase of around 2.905 ktoe,
mainly due to post-pandemic recovery. Transport fuel consumption was 30.145 ktoe, an increase of
17.5 % (4.485 ktoe) compared to 2020. Petrol grew by 22.0 %, diesel by 13.7 %. Gas oil, which is also
used by heavy-duty vehicles, recovered from the decline in 2020, returning to pre-pandemic levels.

Following the transposition by Italy of Directive 2009/119/EC of the European Community, by means
of Legislative Decree No 249 of 31 December 2012 implementing Directive 2009/119/EC imposing an
obligation on EU Member States to maintain a minimum level of stocks of crude oil and/or petroleum
products, the Italian system of oil security stocks provides for the presence of the Central Storage
Body (OCSIT), the functions of which have been assigned to Acquirente Unico S.p.A., and the
establishment of an IT information exchange platform, set up by MASE in collaboration with OCSIT,
for the electronic exchange of all information flows on the levels and location of stocks, both in Italy
and abroad.

Stocks are held in order to deal with possible crises in the supply of crude oil or petroleum products
(they have been used recently in the Russian-Ukrainian war and in the past in connection with the
damage to the US refining system caused by Hurricane Katrina and during the blockade of crude oil
imports from Libya during the armed conflict). Stocks to be held amount to 90 days of net imports of
crude oil and petroleum products.

The refining crisis has led, in Italy, to the conversion of five major refineries: Mantova, Rome and
Cremona were converted into logistics hubs, while Marghera and Gela were converted into
biorefineries. The reconversion of the two refineries provides a current biofuel production of over
750.000 tonnes, which will reach 1,1 million tonnes in the future, mainly advanced biofuels. Italy has
an important international technological leadership in this sector and will build on this as a basis for
the future transformations of Italian refineries.

¢ ELECTRICITY SECTOR
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In the electricity sector, the energy security objectives are currently reflected in objectives aimed at increasing
energy security under the various expected conditions, while management objectives have been consolidated
in relation to the 2019 INECP, aimed at implementing the legislation necessary to remove the obstacles and
constraints that slow down the implementation of the above-mentioned measures.

The national transmission grid is interconnected with abroad through 26 lines: 4 with France, 12 with
Switzerland, 2 with Austria, 2 with Slovenia, 4 direct current connections (the cable with France, the cable
with Greece, the cable with Montenegro and the double connection, known as SACOI, with Corsica, mainland
on the one hand and Sardinia on the other), an additional alternating current cable between Sardinia and
Corsica, a 220 kV submarine and terrestrial cable connection between Italy and Malta.

Below are the data on imports and exports from the various countries with which Italy is interconnected:

Table 29 — - Data on imports and exports from the various countries with which Italy is interconnected

GWh France Switzerla Austria Slovenia Greece Malta Montenegro
-

Import 2021  15.153,1 19.468 1.257,9 5.449,6 1.856,8 33,6 3352,7

Export 2021 1.184,9 1.256,4 12,4 73,9 517,6 547,2 189,5

Import 2022 14.397 20.286 1.499 6.214 1.741 6 3.248

Export 2022 1.210 1.041 9,06 23 1.054 646 422

(Source: Terna)

The contribution of imports from the various countries with which Italy is interconnected is driven by 2 key
factors: the hourly energy price differential between Italy and the interconnected country, and cross-border
interconnection capacity.

It is planned to further strengthen interconnections towards these borders through medium- and long-term
projects identified by the national electricity system operator, which will allow for an increase in foreign
interconnection capacity, mainly located at the northern and southern borders of the country. In the medium
term (2030), the estimated total increase is around 1 900 MW, due to the planned entry into operation of the
HDVC interconnection project with Tunisia “tunita” (NTC increase on the border of 600 MW), as well as the
second HDVC interconnection with Greece “GRITA 2” (NTC increase on the border from 500 to 1 000 MW),
but also due to the connections with Austria “Nauders-Glorenza” (NTC 300 MW) and “Prati di Vizze —
Steinach” (NTC 100) and the reduction of capacity limitations with Slovenia (with NTC increase on the border
of 400 MW). In the long term (2040), an overall increase of 3 560 MW is expected, with the development of
the interconnection with Switzerland Valtellina — Valchiavenna with two additional interconnections with
Austria (total NTC 660 MW).

In addition, a number of private projects for interconnection with abroad (so-called merchant lines), some of
which have already been authorised and are in the process of being implemented.

Internally, the new generation system will increasingly be characterised by a strong growth of non-
programmable renewables, with increasing management complexity for the grid and a growing demand for
flexibility for balancing. Even considering the possibility that

the infrastructure structures and the same market design are gradually being changed. Today, the scenarios
for strong growth in renewable production are technically sustainable under safe conditions, provided that
the network development works (new power lines and upgrading of existing sections) already provided for in
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the Terna plans are carried out at the same time, so as to manage the phenomena induced by the change in
the production mix, including the phase out process from coal, and to increase cross-zonal transit capacity.

In order to address the new challenges of the energy transition, a series of measures have therefore been put
in place on the RTN with the ambitious aim of reducing the negative safety impacts of RES generation, such
as north-south zonal congestion (caused by RES production that is mostly located in the south and thus far
from consumption units), the reduction in the adequacy margin of the system caused by the peak loads
characterising RES production, the reverse flow from primary cabins to RTN and the instability of the medium-
voltage and low-voltage electricity distribution network caused by connection to RES.

In order to implement the 2019 INECP objectives, measures to develop the RTN necessary to achieve the
decarbonisation and energy security objectives have already been introduced in the Terna Development Plan,
including the well-known Tyrrhenian link (HVYDC Campania-Sicilia-Sardinia link), the Adriatic link (HVDC Fano
— Villanova), the renewal and upgrading of SACOI (the Tuscany HVDC link — Sardinia — Corsica), the 380 kV
Bolano — Paradiso cable power line.

In addition to the development measures referred to above, which are characterised by complex
infrastructure measures on the RTN backbone, there are many measures put in place, both for RES integration
and for the resilience of the electricity system, which have not required complex authorisation steps, since
they have benefited from the simplified authorisation procedures (such as the notification of commencement
of operations) provided for by the simplification rules introduced over the last 2 years (including Decree-Law
No 76 of 16 July 2020, Decree-Law No 17 of 1 March 2022 and Decree-Law No 50 of 17 May 2022). These
include the installation of synchronous compensators, all extraordinary maintenance activities for the
purposes of the RTN'’s resilience to violent weather phenomena, the reconstructions of existing obsolescent
overhead lines and all operations involving the improvement of the operational performance of existing lines
or enabling the operation of existing direct current lines, which are used for the transport of renewable
energy.

In this composite and complex landscape, the key objective of updating the INECP is to maintain system
adequacy conditions also in the medium to long term, especially in a scenario of major changes in the national
and European generation mix and in the range of possible resources. For this reason, in the latest
development plan submitted by the operator (Annual 2023), the development projects already planned to
implement the INECP objectives are supplemented by other, even more challenging ones, which have the
objective of fermenting the national transmission network towards the energy transition, by modernising the
existing power lines on the eastern and western backbones of the country to the southern regions and the
islands, taking advantage of direct current transmission technology (HVDC), together with the development
of new 500 kV submarine connections. This will improve and increase the performance of the power lines,
allowing the transfer of increasingly renewable power in southern Italy to the load areas in the north.

This project, known as ‘Hypergrid’, therefore provides for the modernisation of existing 220 kV or 380 kV
power lines, by means of works on existing lines built on the same route or adjacent, with an improvement in
operating performance or in order to enable them to be operated on a direct current basis.

The work carried out by the operator with other European and national stakeholders to strengthen and
improve the RTN aims to improve the country’s energy security standards by reducing

dependence on foreign sources and making the supply of energy production stable in relation to the country’s
needs.

A second vital objective will be to increase the resilience of the system to take into account the impacts of
climate change that are causing increasingly significant disruptions linked to the occurrence of extreme
events. This objective requires the planning and operating aspects of the system to be considered in an
integrated and coordinated manner by means of appropriate methodologies to establish overall action plans
aimed at minimising the scale of service failures.
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ii. National objectives with regard to increasing: the diversification of energy sources and supply
from third countries for the purpose of increasing the resilience of regional and national energy
systems

iii. Where appropriate, national objectives for reducing dependence on energy imports from third
countries, with a view to increasing the resilience of regional and national energy systems.

iv. national objectives with regard to increasing the flexibility of the national energy system, in
particular by means of deploying domestic energy sources, demand response and energy storage

+* GAS SECTOR

Given that gas will continue to play an essential role in the short to medium term, in synergy with renewable
sources, for industrial and household uses (as well as transport) and for electricity generation, special
attention should continue to be paid to the diversification of supply sources and the flexibility of the national
energy system.

Diversification of sources of supply can be pursued either through the conclusion of new agreements or
through the upgrading of the necessary infrastructure. As Russian gas supplies cease to exist, Italy, due to its
geographical location, can strengthen its role in supporting the European gas market.

To this end, the following objectives are set out:

create the conditions for the upgrading of the Southern Corridor through TAP (Trans Adriatic
Pipeline), supporting an increase in capacity from the Azerbaijan supply route of an additional 10
billion m? per year.

increase transport capacity from the points of entry to southern ltaly through the creation of the
“Adriatica line”, which is essential in order to be able to increase flows to northern Europe, as a result
of the increase in gas imports from Algeria, caused by the reduction of Russian gas flows from Austria.
optimise the use of LNG import capacity in existing terminals and develop new regasification and
liquid storage capacity (SSLNG warehouses), which are of strategic importance for Italy’s participation
in the Mediterranean and global LNG market in competition with northern European terminals.
strengthening the storage system, allowing for a more flexible and resilient system.

update the preventive action plans and emergency plans, bearing in mind that, with gas supplies from
Russia being reduced to zero, the role of the increased gas infrastructure for calculating N-1
conditions within the meaning of Regulation (EC) No UE/201771938 is now represented by the
Transmed gas pipeline for interconnection with Algeria, and their relationship with the plans of the
other Member States interconnected with Italy;

encourage the development of new renewable gas plants, in particular biomethane.

to stabilise the savings measures taken in winter 2022-2023 for the domestic heating sector, on the
basis of Regulation (EC) No UE/2022/1369. The administrative measures, to be adopted by MASE
decrees, will be aimed at reducing consumption by amending the annual start-up periods, reducing
the daily duration of plant activation and the maximum permitted indoor temperature of the
environments, and revising the values of the so-called ‘day degrees’ based on obsolete meteoclimatic
averages.?};

encourage the development of a gas transmission system that can also be suitable for developing a
multi-vector network capable of transporting both natural gas and hydrogen when this energy source
is available at competitive prices. The development of the transport network may also provide for
the creation of suitable infrastructure for the transport of carbon dioxide (CO2) in order to connect
the large emitters equipped with capture facilities with the COzstorage facilities to be studied in the
High Adriatic;

complete the assessments in relation to the EastMed-Poseidon gas interconnection project which
could allow further diversification of the current routes, sourcing from promising offshore gas fields
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in the Eastern Mediterranean. However, for the Eastmed route, some further work still needs to be
carried out, particularly in relation to the geopolitical situation, since its route covers areas of the
submarine continental shelf which are still the subject of international disputes over their
delimitation.

It is also useful to promote the production of renewable gases for all end uses, even if not connected to the
gas pipeline network, thereby contributing to their progressive decarbonisation.

The objective of diversification of supply must also include the development of renewable gas production
chains (such as biomethane, bioLPG, renewable dimethylether and hydrogen), which can contribute to the
decarbonisation of all end uses, fostering the development of synergies between industrial sectors with a
view to a circular economy.

With reference to increasing energy security, it should be noted that the development of national bio-and
renewable gas supply chains must be combined with solutions that can be channelled into the grid
(biomethane, synthetic methane and hydrogen) and with complementary solutions (such as LPG and LNG,
bioLPG, bio-LNG and renewable dimethylether, resulting from both biological and recycled carbon processes)
which, based on a distribution infrastructure that is already widely spread across lItaly, can immediately
contribute to the decarbonisation of users that are not connected to the methane pipeline network (of a
residential, industrial and agricultural nature). both employment in the transport sector (light and heavy road,
as well as maritime).

In this regard, we would point out that, in order to build on the existing infrastructure that is already ready
and available (storage depots, fuel outlets and facilities already installed at utilities), the industry is planning
significant investments in the decarbonisation of LPG, with the aim of releasing for consumption, in the
medium term (until 2030), a mixture of 40 % of organic and renewable products (bioLPG and renewable
dimethylether) and 60 % of conventional LPG.

1 the result of the administrative measures can be achieved through a combination of reducing the winter heating
period by 15 days, reducing the indoor temperature by 1 °C (from 20 °C to 19 °C) and reducing the internal temperature
by one hour per day, with a total value of around 2,7 billion cubic metres of saved gases (of which 1,65 billion for the
reduction of 1 °C alone and 550 million m? for the reduction of one hour per day alone). These measures do not
substantially reduce the comfort of the environment, which can also be adopted with a view to decarbonising energy

consumption.

From 2030 onwards, on the basis of these investments, a potential annual availability of 750.000 tonnes of
rDME and around 700.000 tonnes per year of bioLPG is estimated in Italy (the latter, to date, already available
in the two national biorefineries that currently produce around 40.000 tonnes of bioLPG per year), which
could be released for consumption for transport or combustion, mainly in the civil sector.

#* ELECTRICITY SECTOR

In updating the INECP energy security objectives, it is necessary to continue to develop instruments that can
support renewable energy production, in order to meet the challenging EU-unit generation mix targets by
2030.

The main objective is therefore to be able to safely manage the growth of non-programmable renewable
generation up to the level set by the European legislator, with the subsequent objective of total
decarbonisation by 2050, also ensuring the abandonment of coal by 2025 (with the exception of installations
located in Sardinia). This will require the development of new utility scale and distributed electrical storage
capacity.
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Below is the presentation of the forecast data on accumulations prepared by Terna in PdS 2023:

Figure 27 — Localisation accumulating 2019 and 2030 (GW)
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The increasing penetration of non-programmable renewable generation capacity with almost no variable
costs has, among other things, exacerbated the riskiness factors typical of private investment in electricity
generation and storage capacity, making it extremely difficult for the individual private investor to predict,
solely on the basis of spot market price signals, the profitability associated with its investment choices. In the
absence of sufficiently developed futures markets, the expected revenues from participation in spot markets
are surrounded by a considerable degree of uncertainty because of their dependence on exogenous factors
which are increasingly difficult for the investor to foresee, such as: the growth of renewables, the
development of storage, the evolution of demand, network developments and the behaviour of the system

operator in the ancillary services market.
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The adoption of market mechanisms, such as capacity market, will therefore need to continue to
ensure the availability of the necessary capacity for system adequacy. .

An additional objective to be pursued is to increase electricity storage capacity to ensure the
integration of renewables into the electricity market and to manage overgeneration efficiently. In this
regard, Article 18 of Legislative Decree 210/2021, followed by ARERA Decision 247/2023, laid the
basis for the establishment of a centralised procurement mechanism dedicated to this type of
resources.

Among storage technologies, pumping facilities are still an important resource for adequacy as well
as for system security and flexibility, as they are able to provide the maximum available capacity
during the highest load hours, provided by filling up the reservoirs upstream, following the pumping
of these plants during low load hours.

Another objective to be pursued to ensure the security of the energy system is the development of a
network resilient to weather events induced by climate change which, increasingly extreme in terms
of intensity, extent and frequency, increase risks to the electricity system, leading to failures and
failures of components with impacts on entire areas of the national electricity system.

The objective of increasing the resilience of the electricity system, already set out in the 2019 INECP,
requires, to date, the implementation of actions aimed at adopting passive and active solutions to
mitigate the effects on transmission and distribution networks, through the optimisation of
coordination mechanisms between the various competent institutional bodies.

This objective will cover the deployment of mitigation measures at all stages of electricity system
operation, from planning to operation, so as to enable more efficient and effective management of
extreme events. It will therefore be necessary to improve the system’s resilience to stress events, the
effectiveness of early intervention and the restoration of service in the event of disruption, and the
safety of all those involved in various ways. The objectives in this area must necessarily take into
account the transnational dimension of security risks, given the increasing interconnection of
transmission networks, and the consequent need for greater coordination between European
countries, including when drawing up national plans.

Compared to the resilience plans already drawn up by distribution agents and Terna at the direction
of the then MISE, integrated and coordinated plans to increase resilience will need to be developed
over the medium term, based on both passive (planning for strengthening networks) and active
(protection, automation control and defence) solutions, including improving restoration plans in
order to reduce the durations and impacts of disruptions, reducing Loss of Load Expectation and EENS
(Expected Energy Not served). In addition, the plans will have to consider both the reduction of
probability of failure and the reduction of risks of discharging, with the aim of improving the stress
tightness and reliability of the system in the face of extreme events.
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2.4 dimension of the internal energy market

2.4.1 Electricity interconnectivity

1. The level of electricity interconnectivity that the Member State aims for in 2030 in consideration of
the electricity interconnection target for 2030 of at least 15 %, with a strategy with the level from
2021 onwards defined in close cooperation with affected Member States, taking into account the
2020 interconnection target of 10 % and the following indicators of the urgency of action:

1) price differential in the wholesale market above an indicative threshold of 2
EUR/MWh between Member States, regions or bidding zones;

2) nominal transmission capacity of interconnections less than 30 % load
top level;
3) nominal transmission capacity of interconnections less than 30 % of

installed renewable energy generation capacity.

Each new interconnection shall be subject to a socio-economic and environmental cost-benefit
analysis and shall only be implemented if the potential benefits outweigh the costs.

At national level, the development of cross-border power lines mainly concerns projects for new
public networks included in Terna’s development plans, which are supplemented by new
interconnections financed in full or in part by third parties within the meaning of Regulation (EC) No
2019/943 (so-called merchant initiatives).

Terna is required, by virtue of its own TSO mandate and the concession granted by MASE, to manage
and develop interconnection capacity with the electricity systems of other countries in order to
ensure greater security and reduce electricity supply costs.

The Terna 2023 Development Plan, in line with the previous plans, maintains the reinforcements of
the transmission network in order to develop interconnection capacity with the electricity systems of
the neighbouring countries in order to ensure greater safety, through the possibility of mutual
assistance between the interconnected systems. In this respect, in line with what was also noted in
the previous Terna Development Plans, the aim is to develop Italy’s interconnection capacity, in
particular with Corsica, Tunisia, Greece, Slovenia, Austria, Switzerland and Malta.

Developing interconnection capacity with North Africa is of strategic importance for the entire
Mediterranean electricity system and will provide an additional tool to optimise the use of energy
resources between Europe and North Africa. Interconnection will contribute to increasing the
benefits not only for the Italian electricity system but overall for the European system as a whole,
especially in terms of sustainability, market integration and diversification of supply of resources.

In this context, the development of interconnectors financed by third parties — and in particular by
energy-intensive customers — can also contribute to a significant increase in the overall available
transport capacity. The Concession Agreement requires the TSO to take these projects into account
when defining the development lines, with particular reference to the identification of the need to
upgrade the external interconnection network. In order to improve long-term planning capacity, it is
also useful to point out that in Italy the so-called merchant initiatives
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line (ML), which is still in place, is also particularly numerous in terms of authorisations granted.

The electricity interconnection target of 15 % by 2030 is currently assessed as the ratio of Net Transfer
Capacity (NTC) to installed generation capacity. The significant growth in installed generation capacity
expected due to the new solar and wind power by 2030 (+ 74 GW in the Policy scenario, with fossil
capacity maintained as a complement, flexibility and reserve) makes it even more challenging for Italy
to meet the interconnection target on time. The expected significant development of non-
programmable renewable sources will lead to the need to provide regulatory instruments in order to
guarantee the necessary reserve margins for the safe operation of the system.

More details on the planning of interconnections will be dealt with in paragraph 3.4.1.
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In any event, as stated by the Expert Group and shared by the Commission, it is essential for the
establishment of a new interconnection to undergo socio-economic and environmental cost-benefit
analyses to ensure that the benefits outweigh the costs.

As regards indicator 1), we would point out that it is currently impossible to estimate it, in the absence
of detailed information on the configuration of the electro-energy systems of the other Member
States recruited for 2030, which will become available only after the publication of the respective
integrated national climate energy plans. It should also be pointed out that a small cross border price
differential would discourage the development of merchant initiatives, which are economically
justified in this differential.

As regards indicator 2), the estimated value for 2030 in the scenario of the PdS of Terna is 28 — 33 %,
considering only the projects planned to date with entry into operation by 2030, which highlights the
need to develop further interconnections already planned beyond the horizon that can contribute to
achieving the targets.

As regards indicator 3), the estimated value for 2030 in the scenario of the PdS of Terna is 16 — 20 %,
which highlights the need to develop further interconnections already planned beyond the horizon
that can contribute to achieving the targets. However, as mentioned above, although this figure
shows a gap from the 30 % threshold, it is reduced by the significant share of renewable installations
(108 GW) provided for in this Plan in 2030.
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2.4.2 energy transmission infrastructure

I. Key electricity and gas transmission infrastructure projects, and, where relevant,
modernisation projects, that are necessary for the achievement of objectives and targets
under the five dimensions of the Energy Union Strategy

% ELECTRICITY SECTOR

With regard to the national electricity transmission grid (RTN), the decarbonisation targets impose
new challenges for the development and operation of the grid. In particular, the requests for
connection to RTN indicate that market participants are concentrating the development of new RES
mainly in the South and Islands, i.e. areas with high availability of primary energy resources. In order
to enable the growth of the RES needed to achieve European objectives, it will be essential to develop
new efficient infrastructure capable of connecting the areas with the highest RES production —in the
south and on the islands — with consumption centres, mainly located in the north of the country.

In this context, Terna, in the new Development Plan submitted in March 2023, provided for
infrastructure development measures and new tools to achieve the ecological transition objectives
in the most efficient way.

The objectives of the Development Plan include:

— Integrate RES;

- increase transport capacity between market areas and resolve electricity system congestions;

- developing interconnections with foreign borders;

- improve the levels of security, quality and resilience of the electricity system, in order to
ensure continuous coverage of electricity demand, as well as continuity of service;

- ensure the robustness of the network and dampen low-frequency inter-system oscillations.

One of the main expected benefits of the measures provided for in the 2023 Development Plan will
be to increase the capacity to trade between areas, i.e. to double the current trading capacity
between market areas from around 16 GW today to over 30 GW. In this context, upgrading the power
lines with works on existing lines, whether carried out on the same route or adjacent, improving their
operational performance to enable them to operate in direct current (DC), in addition to the use of
underground/submarine cable technology and innovative alternating current (innovative AC)
solutions, will allow a significant increase in transport capacity; this will enable the implementation
of a DC layer (“Hypergrid”), which will enable an active and highly stabilising network to be set up.
The new Hypergrid development measures will allow for a doubling of the current exchange capacity
between market areas and, in synergy with the measures planned in previous plans, will contribute
to the reduction and resolution of future congestions of the National Transmission Network.
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Figure 28 Terna Development Plan 2023: Overview of new interventions and increases in transport capacity
(GW)
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The set of measures provided for in the Terna Development Plan is described in paragraph 4.5.2.

In parallel to the flexibility infrastructure, it is also important that the network equip itself with devices to
increase the controllability and stability of RTN, such as reactors, synchronous compensators and FACTS —
Flexible AC transmission systems, capable of providing voltage regulation and load control services to ensure
high standards of service quality and system security.

Additional investments in distribution networks, which are increasingly affected by the deployment of small
and medium scale plants, should be added to the above mentioned actions. On the distribution networks, it
is extremely complex to estimate the overall scale of the modernisation measures needed to achieve the
objectives, given the varied geographical location of distributed generation (mainly photovoltaic conversion)
and electrification of end uses. For the latter, in particular, the largest effects are expected in densely
populated areas, while the effect of distributed generation is reasonably more likely to be felt in low-load
rural areas. In any case, the spatial consistency between generation and load does not guarantee the
coincidence in time between production and off-takes, as injections that have not been consumed locally (in
individual users or with users close to them) may have recovered to the higher levels of the network.
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«* GAS SECTOR

During 2020, the methane pipeline connecting the TAP to the national transmission network was
completed, which made a new source of supply, Azerbaijani gas available, through a new route
increasing diversification, security of supply and resilience of the gas system.

The transport network also continues to be adapted in relation to solutions aimed at overcoming
difficulties in carrying out maintenance work on sections of the network which cross heavily urbanised
areas. It is therefore necessary to follow the intervention programmes on the network in order to
ensure continuity of service to final customers, given the ageing of natural gas transmission
infrastructure, both national and European, forming part of a network that has developed more than
40 years ago, and, in the future, to provide for the restructuring of the network as a result of the
activation of new interconnections or new supply routes. The storage system also continues with a
plan to upgrade existing plants with the aim of updating plant solutions, improving efficiency and
ensuring that performance is maintained in the medium to long term.

The gas system will also be able to rely on two new FSRU regasification terminals authorised during
2022, which will increase the independence of the Italian system from a single supplier and, in
particular, from imports from Russia. The first FSRU terminal, which entered into operation in 2023,
was located in the port of Piombino and the second will be located off the coast of Ravenna, with
expected entry into service in 2024. Further initiatives of regasification terminals located in southern
Italy and Sardinia will also be assessed.

Construction work is also underway for a new natural gas production plant near Gela and its
connection to the national gas grid. The disbursement is expected to start by the end of 2023 for this
initiative.

In the gas sector, several projects of small-scale coastal depots (SSLNG) for the discharge of LNG from
small methane vessels, storage and subsequent loading onto bettoline vessels (bunkering) for the
refuelling of household and industrial customers and fuel refuelling stations are also being authorised
and evaluated at MASE. In particular, in Sardinia a number of solutions were put forward to load LNG
on bettolins at existing regasification plants (Panigaglia and Livorno in particular) to provide small
storage/regasification plants located on the island and connected to the future gas network in
Sardinia.

2.4.3 market integration
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- . National objectives related to other aspects of the internal energy market, such as
increasing system flexibility, in particular in relation to the promotion of competitively
determined electricity prices in line with relevant sectoral legislation, market integration and
coupling, with a view to increasing trading capacity of existing interconnectors, smart grids,
aggregation, demand response, storage, distributed generation, mechanisms for dispatching,
redispatching and curtailment and real-time price signals, including a timetable for when the
objectives are to be met

The electricity market was originally designed to pursue, by promoting competition in spot markets,
both short-term and long-term production and allocation efficiency objectives. More recently, the
challenging objective of decarbonising the electricity system has been added to these traditional
objectives. The need to pursue the latter in an effective and efficient manner has highlighted the need
to reform the market design.

Indeed, the original market design — focused on spot markets — has clear limitations in securing the
investments needed to pursue the challenging decarbonisation objectives, while at the same time
ensuring the availability of the necessary resources to preserve the adequacy and safety of the
electricity system.

In order to ensure effectiveness and efficiency in the transition to decarbonising the electricity
system, it is therefore considered a priority to strengthen the role of futures markets with the aim of
promoting the investments in renewable generation capacity necessary to meet the decarbonisation
targets, while ensuring:

- an efficient distribution of these resources both between different market areas and due to the
different production profiles expected; going beyond the concept of cost minimisation to also
take into account the value generated for the system also due to the evolution of the other
relevant elements (networks and accumulations);

- full integration of renewables into the markets, without exposing producers to unjustified risks;

= the availability of a minimum amount of functional resources to maintain the security and adequacy
of the system.

This requires not only the introduction of new segments of centralised futures markets, such as the
one for the supply of utility stairway storage resources referred to in Article 18 of Legislative Decree
No 210/2021, and the innovation of existing ones, such as the mechanisms for long-term contracting
of renewable production by the system (with two-way contracts for difference), but also:

- encourage merchant initiatives for the development of renewable energy and storage, for example
through Power Purchase Agreements or PPAs;

- ensure efficient coordination between the various contract term mechanisms and merchant
initiatives, in order to maximise their synergies and ensure the optimisation of the mix of
resources present in the electricity system;

- ensure the full integration of the resources supplied forward by spot markets, so that these markets
can continue to express correct signals in relation to the actual value of electricity produced and
consumed in real time, thereby maximising short-term efficiency.

In parallel with the above-mentioned strengthening of futures markets, we intend to continue the
process already under way, aimed at fostering closer integration of the Italian market with the other
European markets and at making the functioning of the wholesale spot and retail markets more
efficient.
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- THE DEVELOPMENT OF FORWARD ELECTRICITY TRADING INSTRUMENTS

The energy crisis has made it even more pressing to make structural, alongside the short-term
markets that serve the efficient dispatching of resources in the short or very short term, instruments
for negotiating in the long term the resources needed to:

- pursue decarbonisation objectives (PPP and two-way contracts with the system);

- ensure the security of the electricity system and the efficient integration of renewable
sources into the electricity market (mechanism for supplying utility stairway storage
resources referred to in Legislative Decree No 210/2021);

- ensure the adequacy of the electricity system (capacity market).

- P OWER P URCHASEA GREEMENTSAND WARESFOR TWO-WAY PATCHES

With regard to instruments for long-term contracting of renewable capacity, we believe it is necessary
to encourage merchant initiatives, for example, through Power Purchase Agreements or PPAs, and
above all to innovate the contracting mechanisms by the system such as two-way or CfD contracts
for difference.

PPPs are useful tools to promote new investments in renewable generation capacity and, in
particular, to promote the decarbonisation of the energy consumption of large industrial consumers.
This medium to long term contract instrument makes it possible, in relation to the electricity covered
by the contract, to stabilise the price over time, ensuring stable revenue streams for the producer
over the medium to long term (necessary to ensure the viability of the project) and for the consumer
to protect against price volatility in spot markets.

However, access to this type of instrument is particularly burdensome for operators due to the
multiple risks associated with concluding contracts with very long horizons. This burden makes PPPs
not suited to the needs of, in particular, small consumers.

The main measures that can be taken to resolve the above-mentioned problems and to promote the
long-term contractualisation of renewable production through PPAS are:

- standardisation of contract parameters;
- the management of counterparty risk through the establishment of a CCP futures market;
- the possibility of introducing public guarantee schemes to support operators.

As a contract instrument with the renewable generation capacity system, CfDs are a crucial tool to
ensure that decarbonisation objectives are pursued at a low cost and in line with network
developments and the necessary investments in storage systems.

The CfD tool can provide significant benefits in terms of price stabilisation over time, providing the
renewable producer with certainty of revenue flows in the mediumterm and the consumer with
protection against price volatility in spot markets. To this effect
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it should be added that the signing of fixed-term contracts such as CfDs allows the system to benefit
both from the lower costs associated with reducing the risks to which producers remain exposed and
from the increased competition that characterises fixed-term supply.

In order to improve the effectiveness and efficiency of this tool, some developments in the design of
the CfDs are being assessed, with particular reference to the mechanism for defining the needs to be
supplied in the auctions and the contractual structure.

The definition of needs must, in particular, take into account, in an integrated optimisation approach,
the need to pursue decarbonisation objectives at the lowest cost to the consumer and without
compromising the security of the electricity system. In this connection, it should be borne in mind
that minimising costs for the system requires consideration to be given, first of all, to the different
market value associated with the expected production profiles of the various renewable technologies;
market value which, in turn, is closely linked to network developments and storage capacity.

The structure of the contract, in terms of rights and obligations for the assignees, will have to evolve
with the dual aim of efficiently allocating risks and responsibilities between the system and private
investors and to better integrate renewable capacity into the dynamics of spot markets. In particular,
it will assess:

- theintroduction of automatic tariff adjustment mechanisms to deal with
increasing costs and risks related to inflation;

- the possibility of recognising the tariff payable on the basis of different profiles
the actual injection of the installation in a way that promotes efficient investment and
resource management solutions, as well as a more correct allocation of risks among the
different actors in the system. In a first step, for example, the fee payable could be recognised
on the basis of the installation’s potential inputs instead of actual net input at times when
renewable production cuts occur due to local constraints and/or overgeneration situations.
In the future, as soon as the electricity system has a minimum amount of utility scale storage
resources and the related time-shifting products provided for in Legislative Decree No
210/2021, the tariff to be paid could be recognised on the basis of standard profiles
consistent with the requirements of the electricity system (e.g. baseload and/or peakload),
with the obligation to feed renewable energy into the grid, on an annual basis, equal to a
share of the contracted profile. This type of contractual structure would leave to private
investors responsibility for the optimal mix of renewable technologies to be implemented.

NONETHELESS, M LONG-TERM SUPPLY OF UTILITY SCALE STORAGE RESOURCES

With reference to long-term contractualisation instruments that serve the safety of the electricity
system and the efficient integration of renewable sources into the electricity market, we believe it is
necessary to introduce as soon as possible the market segments provided for in Article 18 of
Legislative Decree No 210/2021 (and the sale to the market of related time-shift products). In
particular:

— The new long-term supply segment of utility scale storage capacity will promote the
development of new storage capacity, which is conducive to the effective integration of
renewables into the electricity system; this will reduce overgeneration inline with network
developments and in line with the regulatory needs of the network operator. Adequate
storage capacity (both widespread and concentrated) is important in view of the significant
growth of non-programmable renewable sources and the consequent increased need for
flexibility required by the system, also due to the gradual decommissioning of thermoelectric
capacity. Among the technologies of

storage, hydroelectric and electrochemical storage systems are now the most mature option;
— The new market segment for time-shift products will promote the efficient use of contracted
storage capacity, as well as greater integration of renewables into the markets. Terna
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downstream of the supply of storage capacity will emit the aforementioned time-shifting
products built from the pool of previously contracted physical resources. These products,
characterised by different time horizons (e.g. multiannual, annual, daily), will be made
available through competitive auctions to third party market operators on a platform
operated by GME. Market participants in possession of time-shifting products will have
virtual storage units to be used on energy markets to shift energy from hours with low prices
to hours when the price is higher. The availability of these products will allow operators
wishing to invest in non-programmable renewable capacity to manage more efficiently the
typical profile risk of long-term transfer contracts with predefined profiles (e.g. PPA or CfD
with a standard contractual profile other than actual inputs), thus ensuring greater
integration of renewable sources into the dynamics of spot markets.

NONETHELESS, MCAPACITY MARKET

Italy has for some time been equipped with one of the most sophisticated capacity remuneration
mechanisms at European level (the so-called capacity market). The Capacity Market will continue to
play a structural role in the Italian electricity market design to ensure the adequacy of the electricity
system, including in the transition towards full decarbonisation.

The capacity market is open to all technologies capable of delivering adequacy and the negotiated
product (‘ reliability options’) has the advantage of incentivising the maximum availability of
contracted capacity by mitigating the market power phenomena that typically affect electricity
markets in situations of scarcity.

In order to ensure efficient coordination between the various forward contractualisation
mechanisms, the capacity needs to be supplied within the CM will have to cover the contribution to
adequacy made by:

- the available storage capacity, including that supplied through the mechanism referred to in
Legislative Decree No 210/2021;

- available renewable generation capacity, including that contracted on a forward basis
through PPA and CfD.

- STRENGTHENING THE PROCESS OF MARKET INTEGRATION

In recent years, the EU’s drive to harmonise national rules for the operation of electricity markets for
an integrated electricity market has intensified. The European network codes adopted between 2015
and 2017 and, in particular, those on capacity allocation and congestion management (Regulation
(EU) No 1222/2015) and on balancing (Regulation (EC) No 2195/2017) set out a precise market model,
both for electricity trading and for the supply of dispatching services. Specifically:

— As regards the day-ahead market (GMP), Italy is already integrated with France, Austria,
Slovenia and Greece through market coupling, which will eventually also be launched at the
border with Switzerland (subject to completion of negotiations between Switzerland and the
EU on energy markets);

— For the intraday market (Ml), the European Cross Border intraday (XBID) project, promoted by
network operators and market operators from several Member States, including Terna and
GME, has been launched since September 2021. Continuous trading close to real time will
promote greater integration of renewables and active demand in the market, while enabling
efficiency criteria to ensure system security to be met.

— With regard to the integration of balancing markets, Regulation (EU) No 943/2019 on the
internal market in electricity aims to develop common platforms for the exchange of
flexibility services and resources between network operators in EU countries; this will
facilitate cross-border imbalance clearing, the purchase of capacity and energy in another
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market area and, more generally, common methodologies for the coordinated calculation of
national reserve needs will be adopted. The process of harmonising balancing rules appears
to be more delicate, as it affects the operation of network operators at near-real-time
deadlines and thus the security of the system in the short term. In this context, since January
2020, Terna has been participating in the IGCC platform for the offsetting of imbalances at
the European level of the areas of the different TSOs, and since January 2021, it has been
participating in the Terre platform for the exchange of balancing energy from replacement
reserve at European level. In addition, by July 2023, Terna will participate in the Picasso
platform for the exchange of balancing energy from secondary reserve and by July 2024 in
the Mari platform for the exchange of balancing energy from rotating tertiary reserve.

- PROMOTING THE ACTIVE ROLE OF DEMAND

The role of the consumer is changing from taxable to active, i.e. able to change his consumption in
response to price changes on the market and, under certain conditions, to self-produce and offer
network services.

The active role of the consumer can be mainly at three levels:

- choice of supplier and proper assessment of commercial offers and related services;
- self-generation and use of storage and efficient consumption management systems;
- change of load following demand response.

On the first point, the Italian authorities will conclude at the beginning of 2024 the long-established
process of overcoming the regulated retail price regime in the energy markets, extending it to
domestic customers, in accordance with the provisions of Law No 124 of 2017 on competition and in
accordance with the reform programme for the liberalisation of the sector approved by the European
Commission (M2-C1-7).

In addition, as from 2023, efforts will be stepped up, particularly with regard to domestic customers,
to ensure that final consumers are more aware of them.

On this subject, reference should be made to the new provisions on minimum qualification
requirements for retail market operators, in terms of reliability and punctuality in contractual
obligations and compliance with existing competition and sectoral rules, which define essential steps
for the proper exercise of consumer sovereignty in a free market context.

The development of widespread self-production may be expressed through various forms, be it
individual or collective, in the industrial/commercial sphere or as an expression of citizens’ initiatives,
including for social and environmental purposes. The spread of self-consumption — also ensured by
public policies to encourage shared energy tariffs within the various possible self-consumption
configurations, including the Renewable Energy Communities — will naturally be fostered by
technological developments, such as the potential of new smart meters in terms of the functions
available to consumers, the deployment of digital technologies together with thelnternet of Things
and the increased accessibility of small medium size production and storage systems, especially to
high-efficiency renewable and cogeneration sources, with lower costs for users. This phenomenon
should be supported, through enabling public policies based on efficiency criteria, enabling market
players to organise themselves.

The development of demand response also requires changes in market rules to make consumers
perceive the benefits of flexible consumption.

For the gas market, it is necessary to increase the diversification of supplies and to develop a market
and infrastructure environment capable of attracting LNG with the aim of positive downward price
competition as well as for the aforementioned diversification of sources of origin.

ii. Where applicable, national objectives related to the non-discriminatory participation of
renewable energy, demand response and storage, including via aggregation, in all energy
markets, including a timeframe for when the objectives are to be met
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In order to ensure non-discriminatory participation of renewable energies, it will be necessary to
complete the authorisation to participate in the markets for distributed renewable generation
services and to fully exploit demand and other flexibility resources (including storage systems),
including through aggregation, in accordance with the principles of technological neutrality and
minimisation of costs, as provided for in the definition by ARERA of the Integrated Text on Electricity
Dispatching (TIDE), which will take into account the results of the consultation on the Authority’s final
guidelines (consultation document 685/2022/R/EEL) and be consistent with the European balancing
code (Commission Regulation (EC) No 2017/2195). This objective is based on awareness of the
expected significant growth of installations connected to distribution networks and the need to open
up energy markets more to new players.

In addition to promoting greater integration with other European markets, the reform path of the
services market will be instrumental in achieving the objectives of:
- sustainability, as the increasing openness of the MSD allows for a more effective
integration of renewable energy sources into the market and the electricity system;
- competitiveness, as the increased availability of resources and technologies capable of
providing the required service strengthens competitive conditions between operators,
with potential positive effects on the dynamics of service costs and the risk of abuse of a
dominant position.

With regard to increased demand participation, one of the objectives is to complete the process of
making electricity consumption and withdrawal data available to final customers and third parties
designated by the customer, which relies on the deployment of smart meters at an advanced stage.

iii. Where applicable, national objectives with regard to ensuring that consumers participate
in the energy system and benefit from self-generation and new technologies, including smart
meters;

See paragraphs 3.1.2 (i) and 3.4.3 {(ii) for a detailed description of the intentions to promote self-
consumption and to develop and support renewable energy communities, mainly through regulatory
instruments and consumer information and assistance.

iv. National objectives with regard to ensuring electricity system adequacy, as well as for the
flexibility of the energy system with regard to renewable energy production, including a
timeframe for when the objectives are to be met

The adequacy of the electricity system is a central objective of energy policy and is why Italy, which
has been undergoing a gradual reduction in conventional capacity for years, introduced in 2019 an
instrument to ensure adequacy for the electricity system by concluding long-term contracts (capacity
market) and open to generation capacity (without prejudice to emission constraints), as well as
storage systems and demand response.

Adequacy is regularly analysed and reviewed by Terna, both in the medium to long term and in the
short term, paying particular attention to times of increased seasonal demand and particular
exogenous problems. In its 2022 Adequacy Report, Terna pointed out that, despite the new
contracted capacity and the planned new network works, there remains a specific risk of adequacy in
the medium term relating to the possible occurrence of prolonged periods of high temperatures, low
rainfall and a simultaneous reduction in the availability of imports from neighbouring countries.
Indeed, high temperatures and low rainfall lead to peaks in the demand for electricity for air-
conditioning and, at the same time, unavailability of water and thermoelectric generation (due in turn
to thermal derating phenomena due to high temperature at discharge and low level of watercourses),
making the Italian system dependent onimport at the northern border to ensure continuity of service.
In addition to constantly monitoring the implementation of the capacity contracted through capacity
market auctions and continuing to implement the network works already planned by Terna, it will be
appropriate to identify solutions to improve the availability of the current power park module in cases
of high temperatures and low levels of rivers, also considering the major problems of availability of
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the French power park module.

With regard to the flexibility of the electricity system, in view of the expected significant growth of
non-programmable renewable sources and the consequent increased need for the energy produced
to shift over time, it is necessary to develop new storage capacity, both centralised and distributed,
in order to enable more efficient management of overgeneration phenomena.

The objective of flexibility is distinct from the adequacy objective and both, as necessary, require
dedicated instruments as part of an organic market design that addresses the objectives of
sustainability, competitiveness, adequacy and flexibility and at the same time ensures the security of
the electricity system. For this reason, both capacity market and forward auctions for accumulations
should be developed and maintained.

Other possible storage solutions involving the use of alternative carriers such as hydrogen will also be
assessed in the light of the need for flexibility and in light of the cross sector aspects of energy, in
coordination with the aim of promoting a suitable market and infrastructure environment for the
development of this resource.

v. If applicable, national objectives to protect energy consumers and improve the
competitiveness of the retail energy sector

In general, for the electricity sector, the price gap with respect to the European average, albeit
gradually narrowing, still persists. The main cause of this gap is a higher wholesale energy price, which
in turn depends on a number of factors, including a gas price (main and marginal source for Italy) still
higher than the European average, and that the energy mix is still strongly shifted towards gas
combined-cycle plants which, although more efficient, have higher variable costs than, for example,
nuclear power plants, which are still significantly present in the European energy mix.

The objective of increasing renewable energy sources is therefore confirmed, including with a view
to containing prices, so as to protect the purchasing power of consumers and the competitiveness of
SMEs and energy-intensive industrial sectors, preventing the risks of relocation and protecting
employment.

Promoting the active role of consumers is closely linked to improving the transparency and
competitiveness of the retail market. In this respect, it is essential that this result be achieved in
coordination with the above-mentioned completion of the process of liberalisation of the retail
market, which will lead to the definitive overrun of the price regulation system ( More protection),
which currently affects more than 30 % of household consumers, and with the above-mentioned
measures to increase consumers’ awareness of their market choices and the reliability of sellers.
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2.4.4 energy poverty

If applicable, national objectives with regard to energy poverty including a timeframe for
when the objectives shall be met

For several years, the phenomenon of energy poverty (EP) has gained a prominent role in the
international debate, both in terms of analysis/evaluation and the identification of law enforcement
policies; the economic crisis linked to the pandemic and the recent rise in prices — which has affected
energy products in particular — have further called for attention and responses from the institutions
of many countries.

In Italy, the INECP adopted in 2019 already identified the fight against the EP as an important energy
policy choice, recognising that the transition path towards a sustainable energy system requires
special attention to be paid to the most vulnerable final customers?2,

In the following years, the picture has worsened: in 2021, according to the data in the report ‘The
national energy situation’ by the Ministry of the Environment and Energy Security, Italian households’
expenditure on electricity and gas bills increased by around 20 % compared to the previous year.

Moreover, in prospective terms, the evolution of some economic variables affecting the EP is a further
element of attention. This refers, for example, to:

— Expected energy price developments. According to the European Commission’s projections for
Italy (EU Reference Scenario 2020), which were developed before the Russian-Ukrainian
conflict and the inflationary dynamics of the following years, the final electricity price is
expected to increase at an average annual rate of 0.7 % in the decade 2020-2030. No
information on the price of gas or other energy products is available, but overall energy
expenditure would increase by 3.3 % per year if it had the same estimated trend for the total
energy related costs under the same scenario;

— The dynamics of household expenditure on energy products. According to projections by the
EU Reference Scenario 2020 itself, the heading ‘Energy expenditure in households (% of
private consumption)’ would increase by 1.0 % per year in the decade 2020-2030;

— The evolution of residential energy consumption and its composition between the various
sources. In the trend scenario of this Plan, in this case residential consumption is expected to
fall by around 6 % in 2030 compared to 2020, with an increase in the electricity component
(by 3.5 %), compared with a reduction in gas (-8 %) and oil products, which are increasingly
marginal.

In order to ensure institutional coordination of analysis and enforcement activities at the EP, and
following the provisions of the INECP 2019, the Italian National Energy PovertyObservatory was
established in Italy by the Decree of the Ministry of Ecological Transition of 29 March 2022, which is
explained in paragraph 3.4.4.

- 2 by subsequent Legislative Decree No 210 of 8 November 2021 (Article 11 (1)) transposing the Electricity Market Directive

(EU 2019/944), Italy introduced the following definition of vulnerable customers:

- persons in economically disadvantaged conditions or who are in (or are) in a severe state of health, requiring the use of
life-saving medical and therapeutic equipment powered by electricity;

- people with disabilities;

- entities whose users are located in the minor islands which are not interconnected;

- persons whose users are located in emergency housing facilities following catastrophic events;

- persons over 75 years of age.
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In Italy, there is currently no official definition of the EP, and the activities of the National Observatory
include the definition of proposals to this end, with the identification of indicators that can be
monitored over time, in a way that is consistent with national specificities and on the basis of the
evolving European legislative and programming framework. In particular, reference is made to:

— The definition of energy poverty set out in Recommendation (EU) 2020/1563 of 14 October
2020, namely the situation of households who are unable to access energy services that are
essential for a decent standard of living and health, and the ongoing development of the
relevant European legislative and policy framework;

— The proposal for a revision of the Energy Efficiency Directive, COM (2021) 558 final, which is
part of the ‘Fit for 55’ legislative package and is currently being issued, in which the EP is
defined as the lack of access by households to essential energy services that provide basic
levels of living and decent standards of life and health, including heating, hot water, cooling,
lighting and energy adequate to power appliances, in the relevant national context, existing
social policy and other relevant policies, caused by a combination of factors, including, but
not limited to, non-affordability, insufficient disposable income, high energy expenditure and
poor energy efficiency of homes;

— The proposal for the establishment of the Social Climate Fund and the Council
Recommendation of 16 June 2022 on ensuring a fair transition towards climate neutrality, in
which reference is made to the definition provided in the proposal for the revision of the
Energy Efficiency Directive.

For the purposes of this plan, we consider that the definition of EP contained in the proposal for the
revision of the Energy Efficiency Directive should be considered as a priority reference.

With regard to the monitoring of energy poverty, on the other hand, reference should be made to
indicators:

- able to measure the phenomenon reliably and effectively;
- able to monitor it over time, on an annual basis;
- for which precise targets are to be set for 2030.

Recommendation (EU) 2020/1563 proposes the use of different indicators to measure the different
aspects that characterise the EP. The following are based on the replies provided in the context of the
survey on income and living conditions (EU-SILC) conducted annually by ISTAT:

- share of the population at risk of poverty (i.e. with income below 60 % of the national median
equivalised disposable income) who is unable to keep their home adequately warm, based
on the answers to the question “Can your family afford to keep the house adequately
warm?”;

- share of the total population unable to keep their dwelling adequately warm, based on the
answers to the question referred to in the previous point;

- share of population at risk of poverty (below 60 % of national median equivalised disposable
income) in arrears with utility bills;

— Share of population in arrears with utility bills.

The graph below shows the development over time of the values of the four indicators now listed.

Figure 29 — Evolution of four indicators proposed by Recommendation (EU) 2020/1563 [Source: Eurostat]
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Pending the identification of a national definition of energy poverty and the selection of appropriate
monitoring indicators, this plan intends to take as a reference the indicator ‘Share of the total
population unable to keep their homes adequately warm’. In addition to its relevance in itself to the
phenomenon that is proposed to be measured, it should be noted that this indicator is based on the
data that all EU Member States are required to collect annually and provide to Eurostat (the baseline
survey, in particular, is the EU-SILC referred to above). It is therefore constantly subject to the
monitoring and validation measures typical of official statistics, available and monitored on the Eurostat
website, and harmonised and comparable across all EU Member States. Moreover, this indicator is also
used for monitoring the Sustainable Development Goals, with particular reference to Goal 7 “Affordable
and clean energy”.

In terms of targets for 2030, and taking into account both the trend over the past 10-15 years and the
projected trend in energy prices and household energy expenditure for the years to come, it is assumed
that in the coming years, if appropriate measures are taken to combat this indicator, the value of this
indicator may fall by around 0,8 percentage points compared with the figure recorded in 2022: thus
from 8.8 % to 8.0 %.

On the other hand, this indicator is not the only one that reflects the needs to combat energy poverty
in Italy; in the coming years, including with the support of the Observatory referred to above, analysis
and evaluation activities will be launched, thus reserving the possibility of dynamically selecting new
indicators that reflect the nature of the indicators.
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multidimensional of the phenomenon itself and to express the objectives to be achieved on the path
towards 2030.

In this regard, in the second part of 2 023, Italy will also launch amethodological statistical project
entitled Energy Poverty Indicators Calculation (EPIC project), which aims to design and implement
analytical and statistical processes on the EP, filling the current gaps and increasing capacity and
evaluation tools;28 this objective will also be pursued without limiting analysis and results to the
national context alone, but rather raising them to European level, by providing proposals (approaches,
methodologies, data sources, indicators) which may also be replicated in other countries.

2.5 research, innovation and competitiveness dimension

1. National and funding targets for public and, where available, private research and
innovation related to the Energy Union and, where appropriate, a timetable for when the
objectives are to be achieved

The aim of this plan is to set out a medium- and long-term strategy (at least until 2030 with a 2050
perspective), indicating, for the research, innovation and competitiveness areas, objectives and
priorities and the measures needed to achieve them.

The identification of national R & D & | targets on energy technologies is a priority in order to accelerate
the market introduction of those technologies needed to meet the targets set by the Green Deal, while
at the same time strengthening the competitiveness of national industry. With this in mind, the R & D
& | objectives therefore identify those energy technology clusters that we believe could make it
possible to:

® achieving the decarbonisation targets, both by 2030 and 2050, both because of their

potential for penetration and because of their role in making the transition technically
feasible;

maintain and strengthen the competitiveness of Italian industry.

It is also intended to create the conditions for the participation of Italian industry and public and
private research centres in future research programmes under the SET Plan/Horizon Europe and
Mission Innovation to be broader and less fragmented and more focused on common and shared
objectives.

- EUROPEAN CONTEXT

The European Commission presented in December 2019 its Communication on the European Green
Deal (COM (2019) 640 final), which confirms and updates its commitment to tackle climate change
and environmental challenges and to embark on a decisive transition of the energy system, with the
aim of achieving climate neutrality by 2050.

With the new European Hydrogen Strategy for aclimate-neutral Europe, the Commission setout in July
2020 the Union’s path to promote the use of hydrogen, in view of the decarbonisation objectives of
the Green Deal.

Italy28’s participation in the call for tenders launched by Eurostat on energy poverty, which was subsequently
implemented in the EPIC project, has given rise to the specific issue of deepening the EP’s theme, including in terms
of developing new indicators; for example, it is envisaged to produce some originals extending EP monitoring also
to mobility and more generally to the transport sector, which has hitherto been neglected by the technical
literature on EP measurement.
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In July 2021, the Commission published theFit for 55package, containing regulatory proposals to
implement the interim objectives of the Green Deal to achieve a 55 % reduction in net GHG emissions
by 2030 compared to 1990 levels and to make the EU’s decarbonisation pathway aligned with climate
neutrality by 2050.

With the Communication ‘REPowerEU: Joint European Action for more affordable, secure and
sustainable energy’ COM (2022) 108 of 8 March 2022), the Commission set out a path towards the
progressive reduction of fossil fuel imports, which, including energy efficiency and consumption
reduction, strengthens and accelerates the measures of the FIT-for-55 package.

In this context, the contribution of research to the development of innovative technologies, which
are currently the main beneficiaries of European support instruments such as: the Strategic Energy
Technology Plan (SET-Plan) and the European Framework Programme for Research and Innovation
2021-2027 Horizon Europe.

- SET-PLAN

The SET-Plan was set up by the European Commission in conjunction with the “Package 20-20-20" as
a “technology push” tool in energy and climate policies and as a “strategic pillar of the EU to foster
the development of innovative technologies in the energy sectors through the establishment of joint
partnerships between research, industry, the European Commission and the Member States”.
Following the establishment of the Energy Union, this programme was divided into ten ‘key actions’
representing the priority technological sectors of European energy research, which in turn led to the
establishment of fourteen Implementation Working Groups (IWG) to define the priority lines of
research for each technological area and forecasts of financial needs. Italy supervises each of the IWG
with experts in the sector from research bodies and universities, who have set up permanent
consultation groups with national companies and research organisations, working in partnership with
other Member States, which have often resulted in joint participation in Horizon projects (CETP, DUT,
CHP in particular).

Italy continues to regard the EETS Plan as the key instrument for addressing the new challenges posed
by decarbonisation and agrees with the guidelines proposed by the Commission for its ‘revamping’
under discussion in the Steering Group, in the light of the new EU energy and climate targets. Italy
will continue to progressively align the objectives and priorities of public investment in energy
research and innovation with those of the EETS Plan. Italy has also ensured from the outset its
accession to the new IWG on hydrogen in the process of being established.

- HORIZON EUROPE

Horizon Europe is the programme of the integrated funding system for research activities of the
European Commission for the period 2021-2027. Horizon Europe’s overall objective is to generate
scientific, technological, economic and societal impact through EU investments in research and
innovation, so as to:

- strengthening the scientific and technological bases so as to promote competitiveness in the
Member States;

- implement the Union’s strategic priorities and contribute to the achievement of European
policies, as set out in the Sustainable Development Goals (SDGs) of the United Nations 2030
Agenda and the Paris Climate Agreement;

- strengthening the European Research Area.

- Research and innovation activities funded by Horizon Europe should focus exclusively on civil
applications.
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- INNOVATION FUND

The Innovation Fund is one of the world’s leading funding programmes for the commercial
demonstration of innovative low-carbon technologies. The Fund has a financial availability linked to
the auctioning mechanism of approximately 450 million EU ETS allowances for the period 2020-2030,
the value of which depends on the average market price of the tonne of CO2. The JTF aims to support
highly innovative clean technological solutions that can be rapidly deployed so as to contribute to the
Union’s transition towards climate neutrality as soon as possible. The sectors eligible to participate in
calls for tenders from the Fund are:

- energy-intensive industrial sectors, including carbon capture and utilisation (CCU) and
carbon-intensive substitutes;

- projects for CO2 capture and geological storage(CCS);
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- innovative technologies for renewable energy production;

energy storage technologies.

- ITALIAN PUBLIC RESEARCH IN THE ENERGY SECTOR

Italian public research in the “energy” sector is implemented through the following main
programmes:

— “Electrical System Research” (RdS) in support of relevant technological innovation
general for the electricity sector, structured on a three-year basis;

— “Italian Mission Innovation Programme”;

— ‘Research on hydrogen NRRP’ under the National Recovery and Resilience Plan.

The extension of these programmes has enabled a new organisation of investments in Italian energy
research through enhanced coherence between financial resources, objectives and the technological
readiness of results (expressed in terms of TRL-Technology Readiness Level).

R & D should contribute both to reducing GHG emissions and to supporting the competitiveness of
the economic system by accelerating the market introduction of new innovative technologies,
products and services.

A further objective is to target the participation of Italian industry and public and private research
centres in future research programmes under the SET Plan/Horizon Europe, enabling a stronger role
to be achieved in the sector.

Looking ahead to the next decade, three key criteria should inform action on research and innovation
in the energy sector over the next decade:

— Finalising resources and activities towards (i) developing processes, products and knowledge
that have an outlet in open markets, (ii) supporting the use of renewable technologies, energy
efficiency and grids;

— Synergistic integration between systems and technologies;

move to 2030 as an intermediate step in the so-called “deep decarbonisation”, to which Italy has
committed itself in line with the 2050 Long-term Strategy.

NONETHELESS, GTHE PRIORITY TECHNOLOGICAL AREAS FOR THE ITALIAN RESEARCH SYSTEM

The aim of the 2030 programming period is to provide continuity for national energy research, with
a view to consolidating the results and promoting progress in the technological readiness level of the
projects financed, seizing the opportunities of further development areas and bringing it into line
with the proposal for a regulation entitled ‘Net Zero Industry Act’, which identifies a set of net-zero
emission technologies, which are considered strategic for achieving the 2030 GHG reduction and
climate neutrality objectives by 2050.

Italy therefore considers it a priority to develop the following technological areas and lines of action
by 2030:

— Electricity storage (innovative accumulators);

— Renewable sources (solar, geothermal, other onshore and offshore)
— hydrogen;

— fuels renewables several hydrogen;

— nuclear;

— capture, use and storage of CO2(CCUS);

— Network technologies and digitalisation;
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— Critical raw materials and advanced materials for the energy transition and related national
supply chains.

The main lines of activity for the above mentioned priority technology areas are described below.

- Electric storage (innovative accumulators)

Research and development of next generation batteries (from Gen 3b — advanced lithium ion, to Gen
4 — solid state batteries, to Gen 5 — post-lithium batteries) have some priority objectives: (I)
diversification and flexibility of possible solutions depending on the specific application, (ii) increased
performance with a focus on energy density, security and durability; (Ill) increased economic and
environmental sustainability. The latter is crucial to foster the growth of Europe’s competitiveness in
the global battery market and to prevent Europe, by continuing to use critical raw materials (CRM),
from being heavily reliant on the external supply of key materials or products for the energy economy.
Another priority theme is the reuse, recycling and recovery of spent batteries in order to bring key
raw materials back into circulation, as provided for in the new European Batteries Regulation
currently being drawn up. Italy will therefore focus on the development of batteries with a high level
of sustainability, a low carbon footprint and an optimised approach to the circular economy at all
stages of the value chain. Research activities will therefore focus, in addition to the technological
advancement of batteries, on the supply, extraction and processing capacities of raw materials
(primary and secondary).

To respond to the upcoming short-term needs of the battery industry, research on generation 3
(optimised lithium ions), 4a generation (solid state lithium ions) and 4b generation (solid state lithium
metal) is supported by several measures to ensure the market entry of new European technologies
already from 2025.

A cross-cutting enabling role will be played by digitalisation, which offers opportunities for
acceleration across the battery sector, from the discovery of materials to the optimised cross-sectoral
use of battery systems to support the energy grid. Digital twins and big data analytics will be crucial
for the advancement of Battery Management Systems (BMS); traceability of battery materials,
production, second life applications and recycling will also play an essential role for mobile and
stationary applications.

Research in the field of electrochemical accumulation is supported by the three-year programmes of
Electrical System Research and the IPCEI (Important Projects of Common European Interest) initiative,
which provided for Italian involvement in the first two IPCEI Batterie (‘IPCEI on Batteries’ and ‘IPCEI
European Battery Innovation EuBaTin’).

— Renewable sources (solar, geothermal, other onshore and offshore)

Solar photovoltaic (PV) will increase its role as an absolute player in the development of a
decarbonised electricity system. To this end, it is essential to implement strategic research actions on
(i) increased generation efficiency (photovoltaic cells and modules), (ii) land use for the needs of new
installations and (iii) the revitalisation of Italian companies engaged in various segments of the PV
value chain (process scale-ups, product innovation, pre-industrialisation).

It is necessary to focus the research effort on improving the performance of photovoltaic devices
already present on the market and of interest to the Italian industry (silicon hetero-junction cells or
concentrated cells). In parallel, further innovation needs to be created through research into
innovative materials and technologies for new generation photovoltaic cells and modules, with a
focus on environmentally sustainable cell and module production and flexible applications.

A rapid and sustainable expansion of photovoltaic capacity also requires actions for (i) the
development and testing of innovative photovoltaic systems integrated in the built environment
(BIPV), (ii) the development of floating photovoltaic systems and (iii) the development of “agvoltaic”
systems, in which agricultural production and photovoltaic generation integrate without impacting
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on land use. In particular, it is necessary to give continuity to the actions provided for in the NRRP in
support of the agvoltaico and to create the conditions for the creation of a specific market, by means
of a thorough and reliable assessment of the country’s agvolutionic potential. To this end, it is useful
to feed research into innovative, spatial and explicit methodologies (i.e. GIS-MCDA/AHP) in order to
draw up maps of agvolutionic potential at regional level and national coverage. Highly specialised
methodologies that identify the suitability of areas on the basis of a set of multidimensional criteria,
geared towards optimising the production of the agvoltaical system (minimisation of land use, energy
yield, agricultural production).

The need to regain ground in terms of competitiveness for a national sector supply chain requires an
effort to diversify industrial operators in order to ensure optimal coverage of the most significant
segments of the PV value chain. Research and innovation in manufacturing processes are essential to
support the ‘high’ part of the supply chain and to provide fertile ground for the creation of new
production sites (gigafactories), in addition to those already planned. At the same time, there is a
need to support the need for innovation in other high-impact segments: operation of photovoltaic (O
& M) systems with technical progress on monitoring and detection of system malfunctions and
anomalies; forecasting energy production in the short and medium/long term, using artificial
intelligence techniques; the use of methodologies and tools for mapping photovoltaic potential (solar
cadastre) in cities and, in general, on national territory.

In the wind sector, national research aims at two macro-objectives: (1) development of floating
offshore wind and (2) consolidation and improvement of onshore wind farms. In particular, with
regard to offshore wind, efforts will be made to develop reliable technological solutions with a low
environmental impact, so as to allow for environmentally compatible and energy-efficient
application, taking into account the typical Mediterranean conditions and the capacities of the Italian
industry’s value chain in the sector. On the other hand, as regards onshore wind, the focus will be on
the development of turbines in terms of optimisation of performance, materials used and adaptability
to the national context and the development of a national reblading industry.

As regards geothermal energy, ltaly is among the European leaders with a rated power above
900 MW and an annual electricity production of around 6 TWh. Thanks to the historical presence of
geothermal energy in Italy, there are advanced industrial and scientific expertise in both geological
and energy conversion. The main research bodies and various universities are involved in research in
this field, with scientific results recognised in the international community and links with industry and
local actors. Italy’s participation in the sector’s industrial ETIP and the association for the promotion
of the EGEC sector is also important in the European context. Technological development objectives
can be identified in the following lines of research, in line with the main international trends:

- extension of energy conversion to geothermal resources that are poorly valued or difficult to
access (low enthalpy, deep superhot/supercritical fluids);

- development of closed-loop systems, well exchangers including heat recovery from oil wells
and depleted gases, underground heat storage as an energy storage system;

- performance improvement of power or heat production plants and technologies, including
low-enthalpy geothermal plants with heat pumps and combined development with other
RES,

- testing of the extraction of critical raw materials from geothermal fluids;
- innovation in plant components, well drilling and construction systems, geothermal
exploration methods for research and characterisation of geothermal resources.

The energy resource from the sea (marine energy) has great potential both for the amount of power
available globally and for its power density, which is estimated to be more than 20 times that of the
wind resource and its increased predictability. In Europe, the availability of marine energy resources
is higher along the Atlantic coast (Ireland and Scotland). However, the Mediterranean Sea also offers
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interesting opportunities for both energy production and technology development. The ENEA
evaluations have shown that the areas with the highest energy potential from waves are the western
coasts of Sardinia and the Strait of Sicily, where the average flow of energy ranges between 10 and
13 kW/m. Strengthening the role of energy from the sea in the Mediterranean now appears to be a
necessity rather than a choice, as evidenced by the growing interest of local authorities (e.g. Italian
ANCIM — National Association of Municipalities for Minori Islands). In addition to industrial use,
offshore energy devices can cover the needs of local and isolated markets, where they are already
more competitive (for example, marine energy devices are more competitive than diesel generators
used for desalination or fish farming). Therefore, a major effort is being made by the national scientific
community to develop devices for the conversion of wave to electricity, following shared
methodologies for the assessment of their Technological Readiness Level (TRL) and converging
towards a limited number of optimal solutions that avoid the dispersion of funding and expertise,
taking into account the different conditions of use and specific needs.

Research and development activities are supported by funding instruments operating at two levels:
() basic research for innovative technologies and (ii) the development of pilot and demonstration
projects.

The objectives of national research and development activities are in line with those set by the Ocean
Energy Working Group of the European Strategic Energy Plan (SET-Plan). In this context, Italy,
represented by ENEA, chairs collaborations between Member States interested in energy from the
sea. R & D activities are also in line with those proposed by the Joint Research Program Ocean Energy
of the European Energy Research Alliance (EERA).

- Hydrogen

In Italy, following the issue of the National Guidelines for a Hydrogen Strategy, R & D activities on
hydrogen were launched in a structured way, using various support/funding instruments operating
at different levels: from basic research on innovative technologies to be applied in the medium to
long term (TRL 2-5), to the development of pilot and demonstration projects, to first full-scale
applications, with the aim of supporting the entire industrial chain.

Under the NRRP, R & D activities are carried out on enabling technologies, covering the whole
hydrogen value chain, such as:

- technologies for the production of renewable and low-carbon hydrogen;

- innovative technologies for the storage and transport of hydrogen and its transformation into
derivatives and e-fuels;

- fuel cells for stationary and mobility applications;

- digitalisation and integration of electricity/gas grids to improve the resilience and reliability
of hydrogen-based infrastructure.

Further R & D activities, with a particular focus on the power to gas approach, concern the
development of technologies and systems to foster the integration of the electricity grid with the
natural gas grid, with a network balancing function, such as long-term storage and transmission
infrastructure, and
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distribution of hydrogen over long distances. These activities are carried out in the context of
Electrical System Research through the ‘Integrated Hydrogen Technologies Project’.

Higher TRLR & S (2 6) are carried out as part of Mission Innovation, through the construction of two
‘Hydrogen demo Valleys’, i.e. multifunctional platforms to test and validate hydrogen chain
technologies in an integrated manner and on a pre-commercial scale. The two Hydrogen Valleys will
be located respectively at the ENEA Research Centre of Casaccia (Rome) and at the CNR in Capo
D’Orlando.

The objectives of the national R &Dactivities are aligned with the European objectives defined by the
Joint Research Programme on Fuel Cells and Hydrogen technologies of EERA and Hydrogen Europe
Research (HER), with reference to the document ‘Strategic Research and Innovation Agenda 2021-
2027, which defines the target KPIs (Key Performance Indicators) for research and development.

Technological innovation is accompanied by a pathway that aims to increase the skills and new jobs
needed for the introduction of hydrogen into the production system.

Nonetheless, renewable fuels other than hydrogen

Biofuels are produced from biomass or organic biological material. Of particular interest for
sustainability aspects are advanced biofuels produced from wastes, residues, non-food cellulosic
material and ligno-cellulosic material, as detailed in Annex IX to Directive 2009/28/EC. The main
technological sectors, with reference to the transport sector, include:

- liquid biofuels through fermentation (e.g. bioethanol, microbial oils), pyrolytic conversion
(e.g. bio-oils and bio-crude for refining treatments), or thermochemical gasification processes
(e.g. methanol, ethanol);

- gaseous biofuels from biological processes (e.g. biomethane) and thermochemical processes
(e.g. dimethyl ether DME, bio-SNG).

Some of these biofuels can already be used directly in existing engines and are therefore referred to
as drop-in.

The degree of maturity of the various sectors is different. Research is essentially aimed at analysing
their sustainability and neutrality, optimising processes, reducing costs, and not least expanding the
applicable matrices.

E-fuels (renewable liquid and gaseous fuels of non-biological origin — RFNBO — specified in RED Il) are
obtained by chemically combining ‘renewable’ hydrogen and carbon dioxide. E-fuels include
methane, synthetic products such as diesel and kerosenes and other fuels/chemicals such as
methanol and ammonia. Green hydrogen can also be coupled with gasification processes for the
treatment of synthesis gas and the production of biofuels.

In addition, RED Il also contains another category of fuels, ‘recycled carbon-based fuels’, i.e. liquid and
gaseous fuels produced from liquid or solid waste of non-renewable origin (such as the non-organic
fraction of municipal waste, non-recyclable plastics).

In general, the R & D activity on the topic will be aimed at:

- develop technologies and processes that are more flexible in terms of nutrition, for example
capable of processing feedstocks that contain different kinds of biomass but also other
sources of sustainable carbon such as plastics, waste, sewage sludge;

- high performance catalytic processes (efficient, durable and affordable catalysts);

- biocatalysts (enzymes and micro-organisms) capable of maintaining adequate performance
in converting substrates derived from by-products or wastes;
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- performing processes to produce green hydrogen and capturing CO-.
= Nuclear

Together with renewable energy resources, new generation nuclear technologies will play an
important role in the energy transition towards climate neutrality. There is great potential for Italy to
contribute to the revitalisation of nuclear energy in Europe and worldwide, in terms of participation
in testing programmes on innovative electro-nuclear generation solutions. This is to prepare the
Italian nuclear industry in a 2050 perspective with the use of innovative technologies. In line with this
potential, Italian participation in international and European programmes, particularly in the Western
context, for innovation in the nuclear source should gradually be encouraged. The EU has included
certain types of nuclear installations in the European taxonomy list of economic activities considered
sustainable in support of the Green Deal. For advanced nuclear technologies to make a substantial
contribution to decarbonisation objectives, their deployment will have to take place in the next
decade, leaving the market in the 2030-2035 segment. In addition, the ability of the “new nuclear” to
(i) replace end-of-life nuclear power plants, (ii) provide for industrial cogeneration (industrial heat),
district heating and hydrogen production, represents an added value in facilitating their penetration
into future and more sustainable hybrid energy systems.

Economic competitiveness is presented as one of the strengths of Small Modular Reactors (SMRs)
and Advanced Modular Reactor (AMR) and is generally claimed by developers/designers. The decisive
factors to compensate for the lack of economy of scale would be: (1) reducing the time and costs of
building the site, which in turn would also reduce interest expenditure during construction (one of
the most significant costs for recent large installations); (II) standardisation and factory construction
which, together with the small size of the investment for each modular unit, would make it possible
to achieve the full benefit of the learning curve more quickly and with lower overall expenditure.

Nuclear fusion is one of the energy sources that, in the long term (beyond 2050), will be able to ensure
sustainability without CO2generation. It can therefore be used to meet the rapid growth in global energy
demand, which is expected to more than double by 2050 due to the combined effect of population
increases and energy needs in developing countries.

- CO2 capture, utilisation and storage;CCUS)

Over the last 4-5 years, as a result of decarbonisation policies, mainly in the hard- to-abate sectors
promoted by the European Union, Italy has seen renewed interest in CCUS technologies. This involved
some important investments in the development of CO2 separation and confinement technologies
for industrial applications and numerous projects to develop carbon dioxide technologies to produce
fuels and products for the chemical industry. In particular, a number of initiatives have been launched
on CO2 technologies (CCU), in particular for power-to-fuels applications for chemical storage of
renewable energy and the production of synthetic fuels (e-fuel), which are alternatives to fossil fuels.

We would also point out that in Italy ENI S.p.A. has recently been granted the first authorisation to
carry out an experimental programme, called ‘CCS Ravenna Fase 1’, for the capture, transport and
geological storage of carbon dioxide from the ENI plant in Casalborsetti (RA), in the storage complex
identified in the context of an offshore hydrocarbon production area with a target of 4 Mton/year,
with a possible upside of up to 16-20 Mton/year. The implementation of the “Ravenna project” could
be a first step in replicating similar initiatives in depleted fields.

With this in mind, as explained in detail in paragraph 1.2 on cross-border cooperation, Italy has shared
with France and Greece its willingness to promote cross-border cooperation on CO2 capture,
transport and storage, through the development of joint projects and the development of joint plans
for the joint cross-border management of CCS. Requests for cooperation were received from
companies in the sector, operating in Italy, France and Greece, with candidate projects for inclusion
on the Union list of Projects of Common Interest (PCl), pursuant to TEN-E Regulation 2022/869, in the
thematic area of cross-border carbon dioxide transport and storage networks (COz2). Italy’s potential
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in this sector is considerable, as it can rely on a large network of depleted or near-depleted gas fields,
especially in the Adriatic offshore, which could be converted to COzstorage using a large part of the
existing infrastructure (production platforms, sealines and wells), making it possible to significantly
lower the costs of geological storage.

- Network technologies and digitalisation

Electricity transmission and distribution infrastructure is an enabler for the energy transition, as it will
have to be able to operate a generation system radically different from the past and distributed
energy flows from a variety of installations. Achieving the ambitious decarbonisation objectives
requires, in addition to a high degree of reliability, security and flexibility of the national energy
system, a substantial integration of the national energy system with digital technologies, so as to
ensure both optimised management of renewable energy production and the empowerment towards
greater electrification of consumption.

As highlighted in Terna’s 2023 Development Plan, cooperation between AC infrastructures and the
DC layer requires new planning standards and the development of innovative technologies to ensure
full interoperability and synergy between the HVAC network and the various HVDC projects of
Hypergrid. From a technological point of view, this will be enabled by the use of multi-terminal
configurations using high voltage DC circuit breakers, which are currently not available on the market.
These switches may, unlike conventional switches, isolate a failure on an HVDC line without
interrupting the supply flow. New insulation technologies are also being developed to withstand
higher voltages and currents, supporting the development of HVDC systems with higher nominal
powers. In addition, broadband HVDC control systems can better regulate the flow of energy in an
HVDC system, improving the stability of the electricity grid.

- Critical raw materials and advanced materials for the energy transition;

The large-scale deployment of clean energy technologies has led to a sharp increase in the demand
for raw materials and critical materials. Among these are Critical Raw Materials (CRM) those of high
strategic importance with high supply risk. The CRM list currently includes 30 feedstocks (source COM
(2020) 474 final) and is subject to regular updating. In this context, it is of key importance to promote
technological innovations, not only in the extractive sector, but also from a circular economy
perspective, aimed at strengthening the resilience and sustainability of CRM supply, as identified at
Community level by the European Critical Raw Materials Act.

At the same time, experimentation in the field of materials science for energy use can offer innovative
solutions that complement the use of CRMs by replacing them and/or reducing their intensity in the
various technological devices.

At national level, research and development activities in the field of energy materials are funded by
different instruments, diversified on the basis of the TRL. The 2022-2024 Triennial Plan for Electrical
System Research (LTRL) provides for an experimental research line dedicated to the development of
frontier materials for energy use. Under the Mission Innovation (Medium TRL) initiative, the IEMAP
(Italian Energy Materials Acceleration Platform) has been funded. IEMAP activities are divided into
three strands:

- battery materials: screening of possible new materials with lower CRM intensity; recovery of
materials (lithium, cobalt, nickel, copper) from urban mining systems;

- electrolyser materials: synthesis of new electrode materials offering better performance and
lower costs;

photovoltaic materials: development of alternative materials to those currently in use.

- I. Where available, national 2050 targets related to the promotion of clean energy
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technologies and, where appropriate, national targets, including long-term objectives (2050),
for the deployment of Ilow-carbon technologies, including technologies for the
decarbonisation of energy and carbon intensive industrial sectors and, where applicable, of
related carbon transport and storage infrastructure

In the context of the Italian long-term strategy for 2050, drawn up by the Italian Government in
January 2021, on the basis of the assessments carried out, photovoltaic and wind energy were
identified as the main options to be used to increase electricity production from renewable sources.
However, there are development values that pose sustainability issues, in terms of land take and
environmental impacts. There is therefore a need to promote at European level the search for
technological and operational solutions to manage these issues. In addition to targets for
substantially increasing the efficiency of devices for converting primary renewable sources into
electricity, a priority action line should be considered the efficient use of renewable sources available
at sea and the valorisation of geothermal energy.

From another point of view, it will be appropriate to investigate the possibilities of using arid land
that cannot be used for other purposes, including in third countries. Other innovative technology
options have been considered and, for each, the real technical and economic feasibility will have to
be assessed.

Italy’s participation in Mission Innovation, the famous initiative aimed at accelerating innovation in
technologies for the energy transition, is an opportunity for the Italian industry operating in the
energy materials sector for the coming decades to participate in highly innovative pre-competitive
research projects; this will pave the way for a significant global strengthening of national companies
in the sector.

Another area of research and development of particular interest, especially in the medium tolong
term, relates to technologies for the integration of electricity and gas systems through the
development of pilot projects for power to gas, power to hydrogen. Integration of the gas network
to support the development and deployment of renewable gases by exploiting an increasing amount
of intermittent renewable sources of electricity, and — through conversions of the electricity carrier
into gas and vice versa — a pillar of an integrated energy infrastructure, which makes it possible to
exploit the full potential of renewable energy sources, also ensuring energy storage in the medium to
long term.

Particular attention should be paid in this context to the development of hydrogen carrier
technologies, in particular hydrogen produced using electricity from renewable sources: research in
the coming years should be directed towards improving the performance and costs of electrolysers,
as well as the controlled injection of increasing amounts of hydrogen into gas networks, making them
more sustainable. In addition to the possibility of setting up dedicated hydrogen transport
infrastructure, there is scope for using existing infrastructure to add increasing amounts of hydrogen
blended with natural gas. For hydrogen, there is also a need to invest in research and development
in refuelling infrastructure. In the rail sector, hydrogen could be a viable alternative where there is no
electrified infrastructure and more convenient than electrification, to replace diesel locomotives. For
the use of hydrogen in the shipping sector, studies and research are also ongoing and Italy is engaged
with the main national manufacturers, but the time to develop and the scale of investments are high.

It will be essential to establish a clear and certain regulatory and regulatory framework in order to
promote the injection of hydrogen into the current gas infrastructure, as an additional energy source
in blended with natural gas (inter alia by implementing the application of selective hydrogen
separation systems, such as membranes), to explore the implications of its injection into the storage
system and to end uses, and to provide for possible incentives for the various technological options
aimed at developing hydrogen production from renewable sources in synergy with the electricity and
bioenergy sector, or from zero emissions such as methane cracking. There should be clear rules for
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potential investors in power to gas installations on how to calculate the renewable component of
hydrogen produced.

From a research perspective, it will also be important to investigate syngas and sector coupling, in
order to achieve greater integration between electricity and gas, optimising existing synergies in the
generation, transport and distribution of the two sectors, with the ultimate goal of achieving a hybrid
and decarbonised European energy system.

In order to achieve the expected results in the various areas, given the need for extensive investment,
it is essential to build large alliances with a European and also non-European dimension, bringing
together all stakeholders (institutions, universities and research centres, businesses) to support R
&Din the sector and facilitate the market introduction of new technologies, including measures to
address the regulatory and regulatory framework, with the aim of removing barriers to market entry
and supporting the attraction of funding and the return of investments. In this regard, synergies need
to be improved and maximised in the triangle of universities, research bodies and businesses,
distinguishing between long-term public research and innovative industrial research that best meets
national industrial policy needs, characterised by different TRLs (Technology Readiness Level).

Another important issue is the decarbonisation of sectors where the direct use of the electricity
carrier is not easily feasible. The approach used is Power to X, which identifies technologies that
transform electricity into other energy carriers and offers several opportunities: (I) reuse of waste
CO2; (1) balancing networks by absorbing overgeneration from RES; (lll) seasonal storage of electricity
produced from RES.

The development of smart grids will also be a dominant theme for the coming decades, making it
easier for small producers, large companies and individual citizens. The availability of a network in
which all devices communicate with each other will enable software, equipped with artificial
intelligence, to manage large amounts of information and data that will allow energy demand to be
properly predicted, with positive effects on the stability of the transmission and distribution network.
The increasing use of these technologies, however, raises a number of legal questions that could be
an obstacle to the full and full exploitation of their potential.

As digitalisation grows, the risks associated with it will increase. This is a field of cyber security, where
great space and development opportunities are opened up. Therefore, the plan for cyber research in
the electricity sector in Italy will, in the coming years, also have to address the issue of energy
infrastructure innovation from a long-term perspective by means of modelling and simulation
activities, as well as experimental activities to verify the preventive and reactive safety measures used
in electricity sector communication systems.

- Il. Where applicable, national objectives with regard to competitiveness

The latest data on investment in research and innovation in the manufacturing sector show that the
overall technological intensity of Italy’s productive fabric is still below the European average, despite
the good recovery recorded in recent years, with the share of firms’ R & D expenditure as a share of
GDP in 2021 being just over 0.9 % compared with 1.4 % in the EU as a whole. In view of this situation,
there is a strong limitation of the innovation capacity of Italian industry, which may not contribute
adequately to the process of decarbonising the economy. This could lead to the need to increase
imports from abroad, with, for a long time, a burden on the foreign deficit, putting the country’s
development at risk. In view of nationalclimate energy policy strategies, in line with the European
decarbonisation pathway, investment in research and innovation for the development of innovative
technologies plays a key role and therefore requires a step change.

The first pillar for target setting is therefore the net-zero Industry Act (nzia), which aims to increase
the EU’s production capacity, in particular of some strategic technologies for the Net Zero transition:
solar photovoltaic and thermal, onshore and offshore renewable wind, batteries/storage, heat pumps
and geothermal energy technologies, electrolysers and fuel cells, sustainable biogas/biomethane,
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carbon capture and storage, grid technologies. Italy’s current innovation framework for low carbon
technologies points to a situation of substantial industrial despecialisation (patent-based technology
specialisation index below unit) for most of the technology clusters for which data are available
(photovoltaic, wind, batteries/storage, hydrogen, nuclear, CCS), with the exception of solar thermal,
geothermal and wave energy. Technological despecialisation is also reflected in the emergence of
growing trade liabilities in all low-carbon technologies. This situation makes it a priority to rebalance
Italian specialisation in strategic decarbonisation technologies so as to overcome the current situation
in the medium term and, in the long term, to achieve a situation of relative specialisation in at least
some of them. Such an evolution could over time also lead to a rebalancing of the trade balance of
strategic technologies.

The challenge for Italy’s competitiveness is the development of an integrated research — industry
system, with greater contact and coordination between research and production that can accelerate
the market introduction of new technologies and products. Appropriate instruments must therefore
be put in place to increase investment in R &Dand to promote the Italian clean energy production
chain, so as to also have a positive economic and employment impact.

The increase in research and development appropriations provided for by membership of Mission
Innovation, the refinancing of the funds for Electrical System Research and for measures and
measures for technological and industrial development, the National Recovery and Resilience Plan
(NRRP) — Mission M2C2 Investment 5.1 “Renewables and batteries” — will have a significant impact
on the country, increasing the level of technological innovation in the production system.

This is demonstrated by the ‘TANGO’ (Italian Giga Factory) project, one of the seven initiatives funded
by the Commission — for EUR 118 million — under the first Innovation Fund call for major projects,
which is expected to produce photovoltaic modules of 3 GW/year (the largest in Europe) by 2025,
using innovative technologies (solar cells with perovskite/silicon tandem technology) on which the
Italian R & D activity, funded by the ‘Electrical System Research’ programme, is highly competitive
worldwide.

R & D activities in Italy are also aimed at finding new technological solutions to promote the
integration of RES into the energy system, supporting the production chain of digital storage and
architectures and automation systems linked to network services, given the growing interrelation
with the renewable supply chain, strengthening cooperation at EU level in initiatives such as the EBA,
to assess ‘gigafactory’ industrial cooperation projects for storage systems and for electrolysers for
hydrogen production. From this point of view, it is noteworthy that the other three Italian projects
funded by the Innovation Fund concern intraday storage and hydrogen. Italy also participates in the
‘European Battery Innovation (EuBatIn)’ project, funded with EUR 2,9 million under the second IPCEI,
which aims to build a European battery industry. Coordination between research activities and
industrial production is ensured by the participation of ENEA and the Bruno Kessler Institute, on the
research side, and 12 companies on the industrial side.

The digitalisation of the energy sector is closely linked to this strand of activity and requires
technological standardisation in order to be properly promoted. The generation of data by the energy
system, the increase in the data transmission capacity of telecommunications networks (broadband)
and the accessibility of a huge amount of data generated outside the energy system (e.g. 1oT), but
also relevant to the industry, require operators to equip themselves with big data capabilities both to
improve their operations and to offer new services.

The other main sectors that Italy intends to pursue, including with a view to development on foreign
markets, are the entire circular economy, geothermal energy and plant production linked to the
production and use of hydrogen and renewable gases in general.

The second pillar for setting competitiveness objectives is the Critical Raw Materials Act (CRMA),
which points to the need to ensure that the acceleration of the transition does not go hand in hand
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with a worsening of European dependence on critical materials, so that a secure and sustainable
supply of critical raw materials for European industry is a priority. An analysis of Italy’s situation of
dependence on foreign sources for many strategic technologies shows that none of the raw 10 critical
raw materials imported into Italy are on the list of materials which, according to the IEA, are ‘critical’
for clean energy technologies, namely copper, lithium, nickel, cobalt, neodymium and polysilicon. The
strategy to strengthen Italian industrial specialisation in priority energy technologies for the transition
could lead to the risk of negatively affecting the current low levels of Italian imports of critical
materials. It is therefore necessary that the strengthening of domestic production of clean energy
technologies goes hand in hand with the strategy to improve European independence on critical
materials.

Italy, as part of Mission Innovation, has long launched a research programme with the main public
research bodies to develop an integrated computational and experimental platform for research into
innovative materials for energy. The aim is to achieve a significant reduction in the number of
syntheses carried out in the laboratory by accelerating the selection of new materials for energy
applications that meet the sustainability criteria (economic and environmental).

In general, all the measures that Italy intends to adopt with the aim of promoting the competitiveness
of its industrial sectors, taking advantage of the opportunities offered by the energy transition, in
particular in terms of research and development of new technologies, will be subject to regular close
monitoring and analysis of costs and benefits. In this way, including following a discussion with the
main production chains involved in the transition, with the citizens and territories concerned, the
measures will be updated to take advantage of the opportunity offered by the energy transition as a
driver of sustainable growth, in accordance with the Green New Deal.

3 POLICIES AND MEASURES

3.1 Decarbonisation dimension

3.1.1 Greenhouse gas emissions and removals

1. Policies and measures to achieve the target set by Regulation (EU) 2018/842, as specified
in point 2.1.1, and policies and measures to comply with Regulation (EU) 2018/841, covering
all major emitting sectors and sectors for the enhancement of removals, with the long-term
perspective and goal of becoming a low-emission economy and achieving a balance between
emissions and removals in accordance with the Paris Agreement

Regulation (EU) 2018/842 on binding annual greenhouse gas emission reductions by Member States
from 2021 to 2030 provides for a national reduction target of — 33 % compared to 2005. Recently,
with Regulation (EU) 2023/857,29this target is more ambitious and much more challenging, having
been increased to -43.7 %. To achieve the target, Italy uses several measures already in place, as well
as new and additional policies that will be introduced over time and which will require a major effort
for the country system.

The sectors responsible for greenhouse gas emissions and removals falling within the scope of
Regulation (EU) 2023/857 are: transport, residential, services, non-ETS industry, waste, agriculture
and LULUCF. Some of the emissions from the transport, residential and industry sectors not yet
covered by the ETS sector, such as the heating of industrial installations, as well as from the maritime

29Regulation (EU) 2023/857 of the European Parliament and of the Council of 19 April 2023 amending Regulation
(EU) 2018/842 on binding annual greenhouse gas emission reductions by Member States from 2021 to 2030
contributing to climate action to meet commitments under the Paris Agreement, as well as Regulation (EU)
2018/1999.
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sector, have recently been regulated in the context of the revision of the ETS Directive, within which
they have been regulated. The national policies and measures identified for these sectors will
therefore complement the cap and trade mechanism provided for under the new ETS Directive30.

For details of the national measures relating to the decarbonisation of transport and the energy
efficiency of residential, tertiary and non-ETS industry, please refer to the following relevant sections
of this Plan (paragraphs 3.1.2, 3.1.3 and 3.2).

The following are the main policies and measures that specifically affect the circular economy and
waste, agriculture and LULUCF and F-gas sectors for the achievement of the 2030 greenhouse gas
emission reduction target. Finally, policies on methane emissions have led to a reduction as a result
of action in the waste, agriculture, livestock farming and energy sectors.

- CIRCULAR ECONOMY AND WASTE

In 2023, only 7.2 % of the world economy is circular, five years ago it31was 9.1 %. The global economy
consumes 100 billion tonnes of materials per year. They are expected to grow to double by 2050
compared to 2015 levels.

In this worrying context, accelerating the transition to the circular economy would greatly contribute to
improving the conditions of the planet. In particular, the extraction of virgin material could decrease by
more than one third (-34 %) and greenhouse gas emissions could be reduced, helping to limit the increase
in global temperature to 2 °C, making it increasingly important to promote the circularity of our
economies. This need is further accentuated by the difficult international context, which requires Europe
and Italy to accelerate the transition not only for environmental and economic reasons, but also for
geopolitical reasons.

In general, climate change mitigation policies to date have focused on energy efficiency rather than
material efficiency as the main driver of technical performance improvement. Given the highly cross-
cutting nature of the circular economy, it is necessary to develop an overarching policy framework that
identifies the specific policy areas and sectors with the greatest impact, while at the same time ensuring
coherence and synergy with the programming of other policies.

This general policy framework must therefore extend the traditional role of the circular economy linked
to the vision of the integrated waste cycle towards a sustainable system that is more attentive to the
efficient use of material resources, creating a significant synergy between the circular economy and all
sustainable development policy and financial instruments, and, given the specificities of our country,
particular attention will have to be paid to the manufacturing, food, textile, construction and mobility
sectors.

Recent international studies (https://www.resourcepanel.org/) are starting to specifically explore the
issue of the efficient use of materials and their potential contribution to reducing greenhouse gases. In
particular, some studies identify the following specific strategies that can be used to improve this
efficiency:

- extension of the useful life of products;

- repair and repair;

- choice of less Carbon-Intensive materials at the production stage;
- reduction of materials and choice of lighter materials;

- improved performance in the process productive;

- asset sharing;

30Directive (EU) 2023/959 of the European Parliament and of the Council of 10 May 2023 amending Directive
2003/87/EC establishing a system for greenhouse gas emission allowance trading within the Union and Decision
(EU) 2015/1814 concerning the establishment and operation of a market stability reserve for the Union greenhouse
gas emission trading scheme.

315 report on the circular economy in Italy — 2023. Summary, CEN
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- industrial symbiosis;
- recycling and cessation ofthe qualificationofrefusal.

The circular economy, understood as a new model of production and consumption aimed at the efficient
use of resources and the circular maintenance of their flow in the country by minimising waste, is a
landmark challenge aimed at the eco-design of durable and repairable products to prevent waste
generation and maximise its recovery, reuse and recycling, with a view to creating new supply chains for
secondary raw materials, replacing virgin raw materials.

The success of the ecological transition therefore depends, on the one hand, on the ability of the public
administration, business and non-profit sector to work in accordance with simpler, faster and more
efficient rules and, on the other, on a general increase in public awareness and participation (especially
among young people and consumers in general), including through an effort to provide information,
communication and national education towards achieving full sustainable development.

For a country that is poor in raw materials and geographically marginal compared to major markets in
central Europe, such as ours, the complete transition to the circular economy is therefore a strategic
objective to tackle the major transformations that are affecting the global economy.

The National Strategy for the Circular Economy, the policy document that Italy adopted in June 2022,
which identifies the actions, objectives and measures that are intended to be pursued in defining
institutional policies to ensure a genuine transition to a circular economy, includes among the priorities
the contribution to achieving the climate neutrality objectives, setting out a roadmap of measurable
actions and targets between now and 2035.

The strategic themes for the circular economy, defined also on the basis of discussions with the European
Commission, are: eco-design, reuse and reparability of products and process innovation that are part of
the upstream production processes; there are also waste management, implementation of minimum
environmental criteria (CAM), financial instruments to support the circular economy and theend of waste.
Among the particularly challenging topics are: critical raw materials, the development of a second raw
materials market and industrial symbiosis.

The Strategy also sets out the overall picture of the objectives to be pursued until 2035:

- creating the conditions for a second raw material market to replace traditional raw materials;

- consolidating and strengthening the principle of extended producer responsibility;

- the development of taxation conducive to the transition to the circular economy;

- strengthening actions aimed at the upstream of circularity (eco-design, product durability
extension, reparability and reuse);

- the development and dissemination of product life cycle assessment methods and models and
waste management systems in order to identify the activities we are developing and their overall
effects by scientific technical methods;

- improving the traceability of the waste stream;

- education and the creation of skills in the public and private sectors on the circular economy as
a driver for the development of youth employment (men and women).

The National Strategy was supplemented in September 2022 by a timetable approved by Ministerial
Decree No 342 of 19.9.2022, which the European Commission requested in order to identify the measures
that could be implemented immediately from 2022 to 2026.

Implementing measures may be grouped into the following macro-categories:

- governance of the strategy requiring the establishment of a National Observatory (established
DD 180 of 30 September 2022) and the publication of an annual progress report on the
implementation of the Circular Economy Strategy (starting in 2023);

- the implementation of the new waste traceability system, adopted by the Decree of 14 April
2023;
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tax incentives to support recycling and use of secondary raw materials;

the revision of the system of environmental taxation of waste in order to make recycling more
convenient than landfilling and incineration on national territory;

the right to re-use and repair (please note the adoption of the Regulation under Article 214-ter
(2) of Legislative Decree No 152 of 2006 to encourage re-use and repair, pending publication in

the Official Gazette);
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- reform of the Extended Producer Responsibility (EPR) system;

- the establishment of the national register of producers provided for in Article 178b;

- support for existing regulatory instruments: waste legislation (national and regional) and
minimum Environmental Criteria (CAM) in the area of Green Public Procurement. In particular,
we would point out:

or Ministerial Decree No 254 of 23 June 2022 on CAM —supply, hire and service of extension
of service life of interior fittings;

Ministerial Decree No 255 of 23 June 2022 on CAM — award of a contract for the
collection and transport of municipal waste, road cleaning and sweeping, the supply of
related vehicles and containers and bags for the collection of municipal waste;

or Ministerial Decree No 256 of 23 June 2022 on CAM — award of planning and contracting
services for building works;

Ministerial Decree No 152 of 27 September 2022 establishing an end of waste
regulation pursuant to Article 184-ter of Legislative Decree No 152/2006 on construction
and demolition waste;

or Ministerial Decree of 19 October 2022 on CAM —award of the service for the organisation
and organisation of events referred to in ‘Reform 3.1 — Adoption of minimum
environmental criteria for cultural events’ in the 4.0 tourism and culture mission of the
NRRP;

or Ministerial Decree of 7 February 2023 on CAM — award of contracts for the supply and
hire of textile products and for the restyling and finishing service of textile products;

or Ministerial Decree of 7 February 2023 on CAM — award of a contract for the design of
playgrounds and the supply, installation and maintenance of outdoor and urban furniture
products

- supporting industrial symbiosis projects through regulatory and financial instruments;
- measures for the sustainable use of land with a view to a circular economy;
- measures for the sustainable use of water resources from a circular economy perspective.

The National Waste Management Programme was also adopted in June 2022, with a six year horizon
(2022-2028).

It sets out the macro-objectives, macro-actions and targets, criteria and strategic guidelines to be
followed by the Regions and Autonomous Provinces when drawing up waste management plans and
provides a national survey of the facilities, addressing the gaps between the regions.

In relation to the separate collection rate, the reduction in the number of irregular landfills and the
decrease in the rate of landfilling of municipal waste, it sets the target below 10 % in 2035.

The Programme also indicates the need for regional planning based on the quantification of waste
streams and identifies the LCA methodology to compare management scenarios, taking into account all
environmental impacts.

The waste sector accounts for 4.8 % of total greenhouse gas emissions in Italy and accounts for 20,2
MtCO:zeq. in 2021, mainly due to landfill management (77 %) and waste water treatment (almost 19 %).?’

To date, about 29 % of the waste generated is sent to landfill (2021 tonnes of municipal solid waste and
2.963.000 tonnes of industrial waste were landfilled in 5.619.000.

27 Ispra (2023), ‘Technical Report on Gas Serra Emissions in the National Emissions Inventory and in the Reference Issue Scenario developed for
the purposes of Prevised Monitoring by Regulation (EU) 2018/1999 and subsequently updated as part of ISPRA’s work to support the update of
the integrated national energy and climate plan’, paragraph 3.7, p. 46-49.

similar and around 250.000 tonnes of sludge), while in 1990 91 % of waste was disposed of in landfill.
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As a result of the development of waste legislation and the introduction of new forms of waste
management, the amount of waste treated in mechanical-biological and composting plants as well as
anaerobic digesters has increased significantly.

Also on the basis of ISPRA data, there is a clear reduction in greenhouse gas emissions from waste
incineration. In particular, they decreased by 84 % in about three decades, from 531 kt COz2eq.in 1990 to
85 kt COzeq.in 2021. These emissions include the treatment of municipal, industrial, sanitary, waste oils
and sludge in incinerators without energy recovery; emissions from the co-incineration of waste in
industrial plants, the cremation of the deceased, the combustion of agricultural waste and the burning
of abandoned waste are also included.

Emissions of CHaand N20 from urban and industrial waste water treatment show a decrease over the
period 1990-2021 as over the last thirty years there has been a gradual increase in sewage coverage and
consequently in the share of wastewater sent for purification, which by 2021 covers 89 % of the
population.

Table 30 Greenhouse gas emissions of waste categories, years 1990-2021

1990 1995 2000 2005 2010 2015 2017 2018 2019 2020 2021

MT CO:zequivalent

Landfilling of 13,7 169 193 19,0 17,4 15,7 153 153 151 16,0 15,7
solid waste

Biological

treatment of 00 01 02 05 06 06 06 0,6 0,6 0,6 0,6
waste

Incineration of 0,6 0,6 03 0,3 0,3 02 0,2 0,2 0,2 0,2 0,2
waste

Waste water 47 45 43 42 4,1 3,8 39 3,9 3,8 3,8 3,8
treatment

Total waste

sector 19,0 22,0 24,1 241 22,4 20,3 19,9 19,9 19,7 20,5 20,2

source: ISPRA, 2023

As far as civil waste is concerned, this inevitably leads to an increase in methane production, which is
offset, however, by greater biogas extraction efficiency, which has begun to recover energy.

For industrial waste, on the other hand, emissions are linked to the quantity of waste produced, which
in turn depends on industrial production itself: technological progress and the increasing commitment
of industry to environmental issues have over the years led to a reduction in the quantity of processing
water, and thus of waste produced, in certain sectors, resulting in a lower concentration of COD
(chemical oxygen demand) at the discharge and, therefore, a reduction in the production of methane
emitted.

The reduction of emissions in the waste sector is mainly linked to the increase in separate collection and
subsequent recycling of separately collected fractions. The materials obtained from the collection and
conversion of waste into new resources make it possible to save money.
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emissions are significant compared to the use of virgin raw materials. The net gain is dependent on
the type of material (higher for aluminium and metals) and the quantities collected.

As regards the biodegradable organic fraction of separate collection, subsequent aerobic/anaerobic
treatment for compost production makes it possible to convert waste that would otherwise be
disposed of into a soil improver rich in organic matter into a landfill, resulting in methane being
emitted into the atmosphere. In quantitative terms, the treatment of the organic biodegradable
fraction of municipal waste from separate collection increased from 2.7 Mt in 2006 to 7.4 Mt in 2021.
Thus, in the last 15 years, 85.3 Mt of bio-waste has been intercepted with separate collections and
treated in order to produce compost, avoiding landfilling.
Figure 30 Trend in the separate collection of FORSU in Italy
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In the future, separate collections of bio-waste are expected to increase, partly because of the new
EU obligation to collect this fraction, resulting in recycling for the production of soil improvers. The
development of nearby bio-waste treatment systems will also further contribute to reducing
emissions by reducing the transport of waste over long distances to centralised facilities.

In this context, in terms of quantity, and in compliance with the legislation in force, there is a gradual
increase in the number of plants treating the organic biodegradable fraction of waste, the
construction of which has also been supported by specific funding under the NRRP.

The treatment of residual waste fractions that are sent to sorting and stabilisation plants further
contributes to reducing emissions to air. Compared to 2003 (the year in which the decree transposing
Directive 1999/31/EC on the landfill of waste was issued), Italy has set up a treatment capacity for the
residual fractions to cover its national needs in full. In this way, residual waste is biostabilised before
being landfilled by reducing biogas emissions.

The improvement in overall waste management in relation to the composition (increase in waste
sorting) and the quantity of waste disposed of in landfills, following the transposition of European
Landfill Directive 1999/31/EC by Legislative Decree No 36 of 13/1/2003, has led to a reduction in the
impacts associated with the waste sector. This dynamic can be encouraged, as mentioned above, by
new measures to encourage the recycling of bio-waste and non-organic waste, as well as by increasing
the use of existing regulatory instruments: END of waste (national and regional), Minimum
environmental criteria (CAM) in the field of green public procurement, reform of theExtended
Producer 