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1 General Context

Italy has placed the promotion of energy efficiency among the priorities of its national energy
policy. To this it has combined the pursuit of the security of its energy supply, the reduction of
energy costs for businesses and households, the promotion of innovative technological
processes and the protection of the environment, all in association with the reduction of climate
altering emissions.

The first National Energy Efficiency Action Plan (EEAP 2007), presented in July of 2007 in
compliance with Directive 2006/32/EC, identified the direction the Italian Government intended to
take in order to achieve the targets of improved energy efficiency and better energy services.

The European Energy Efficiency Action Plan 2011 points to the role of energy efficiency as an
essential tool for reducing consumption among Member Nations, in order to achieve the more
ambitious goal of a reduction of 20% by 2020 and to stimulate the efficient use of resources.

In parallel with this, the National Renewable Energy Action Plan (NREAP), issued by the Ministry of
Economic Development and the Ministry of the Environment, as a consequence of Directive
2009/28/EC transposed through Legislative Decree 28/2011, provides further pointers for
encouraging energy efficiency, as an essential prerequisite for achieving the renewable energy and
CO; reduction targets, hence leading to an evaluation of the implementation of Directive 2006/32/EC
within a strategic context even outside the sphere of its own sector. Consequently in drawing up
EEAP 2011 due consideration was given both to the elements of the policy and to the specific
elements introduced by Legislative Decree 28/2011 and by the correlated implementing regulations
issued herein. In fact, the gross final reduction in energy consumption by 2020, to be achieved
through energy efficiency improvement programmes and measures, will facilitate the effective
pursuit of the goal of producing energy from renewable sources.

Similarly, the energy efficiency improvement measures included in this national Energy Efficiency
Action Plan (EEAP 2011) also encompass renewable technologies capable of reducing the demand for
primary energy. For example, the White Certificate mechanisms and the 55% tax allowances, aimed at
projects that adopt efficient energy-saving technologies, enable the adoption of renewable technologies
for heating, including: solar panels for the production of hot water, high-efficiency heat pumps, low-
temperature geothermal systems, or systems that use vegetable products and organic or inorganic
refuse, etc.

Hence EEAP 2011 lays the foundation for the strategic planning of the measures and for the reporting
of all savings, not only in terms of final energy.

Since the 2007 plan was issued until now certain new legal dispositions, implementation standards and
guidelines have been published, that all contribute to the attainment of the predetermined targets.
Among the various provisions particular note should be taken of the following:

- Legislative Decree 115/2008 implementing Directive 2006/32/CE in relation to the
efficiency of final energy usage and of energy services, that among other things sets up
the Energy Efficiency Technical Institute-UTEE under the umbrella of ENEA (the
National Agency for New Technologies, Energy and Sustainable Economic
Development), with the task of carrying out technical-scientific support and consultancy
activities for the State and Public Administration (regional and local bodies);

- DPR (Decree of the President of the Republic) 59/09, DM (Ministerial Decree) of 26 June
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2009 and the National Guidelines for the Energy Performance Certification of Buildings
implementing Legislative Decree 192/2005, that transposes Directive 2002/91/EC relating
to the energy efficiency of buildings;

- Legislative Decree 28/2011, implementing Directive 2009/28/CE, that lays down
provisions for immediate implementation, as well as medium and long-term provisions;

- the Revolving Fund set up with the 2007 Italian Finance Act with the aim of financing
projects in the renewables, energy efficiency and forestry management sectors;

- the National Renewable Energy Action Plan, prepared on the basis of what is laid down
in Directive 2009/28/EC.

Energy Efficiency Action Plan

According to the expectations of the European institutions, the introduction of policies that
provide the greatest support for the development and diffusion of new technologies contributes
directly to the increase in energy savings.

In awareness of this the Ministry of Economic Development (MiSE) has developed various
programmes to promote and support research in this sector: in 2007 the Industry Programme
2015, the principal objective of which was to restorate industrial competitiveness, launched the
Industrial Energy Efficiency Innovation Project for competitiveness and sustainable development; the
financing from the electricity system research fund ensured public funding (about EUR 40 million
during the period 2009-2011) for research programmes in that specific field, the extent of which can
vary from 100% for projects on research carried out in the context of planned agreements with
research bodies, down to 25-50% for pre-competitive and industrial research projects.

1.1 Specific aspects of calculating the national objective

Directive 2006/32/EC establishes that Member States must draw up an Energy Efficiency Action Plan
aimed at achieving an overall national indicative energy savings target by 2016, equivalent to 9% for
the ninth year of application. The target is to be reached by way of energy services and other energy
efficiency improvement measures. The methodology for calculating the target lays down that the
average annual quantity consumed by Member States be assessed as the average of the amount
of energy distributed or sold to final customers during the years 2001-2005, not adjusted for
degree days, nor for structural changes or production changes, with the exclusion of energy
consumption sourced from activities covered by the Emissions Trading Directive (ETS)".

The national indicative energy savings target shall:

a) consist of 9% of the annual average amount of consumption referred to above;
b) be measured in 2016;

c) be the result of cumulative annual energy savings achieved? throughout the entire nine-year
application period of this directive;

d) be reached by way of energy services and other energy efficiency improvement measures.

The national energy savings, compared with the national indicative energy savings target, shall
be measured from 1 January 2008, but the effect of so-called “early actions”, i.e. activities

! Energy activities (thermal power stations and other combustion plants), production and transformation of ferrous
materials, mineral product industries (cement, lime, glass, ceramic and brick products), paper and board.

% The unit of measurement in which data are expressed is GWh and the factor for the conversion of consumption
into final energy is as follows: 1 GWh= 86 TOE (in the case of thermal energy).
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carried out prior to that date, may be taken into account.

In EEAP 2011 the methodology for calculating the target remains unaltered from that of 2007, as
does the total value of the energy savings expected by 2016. For this reason the types of actions
have remained substantially the same, even though other areas of intervention that could add to
the savings already defined for 2016 are listed within the document, albeit not exhaustively.

The NREAP issued in 2010 in transposition of Directive 2009/28/EC whose technical
specifications and timescales differ from those of the EEAP, sets binding targets up to 2020 with
regard to the amount of energy to be obtained from renewable energy sources (RES). The
Directive lays down that each Member State must adopt a national renewable energy action plan
(NREAP), and:

o set sectoral targets (electricity, heating and cooling, transport) for the consumption of
energy from renewable sources;

e specify the measures adopted and to be adopted in order to achieve the targets and to
comply with the provisions of the directive.

In particular, the calculation of the NREAP’s overall target is based on the fact that the amount
of energy from RES, that is the ratio of the gross final consumption of renewable energy
(electricity, heating, transport) to the total gross final consumption-GFCTOTAL® (energy products
delivered for energy purposes to industry, transport, households, services, agriculture, forestry
and fisheries, auxiliary services for electricity and heat generation, losses of electricity and heat
during distribution) must be greater than or equal to 17%; a similar approach is to be taken for
transport with the ratio to be maintained above 10%.

In this regard, a scenario (Primes 2009) has been prepared that takes account of the effect of the
economic crisis and the measures planned in the EEAP (see p. 21) for containing consumption and
estimates a gross final consumption for Italy by 2020 of 145.6 MTOE. As can be seen in the
NREAP, to calculate the estimate of the gross final consumption by 2020, it was assumed that
additional effort would be made with regard to energy efficiency, in line with what is laid down by
Law 99/2009. On the hypothesis that an RES ratio of around 17% will have to be maintained and that
the GFCTOTAL for Italy by 2020 is to all intents and purposes equal to 133 MTOE, as indicated in the
NREAP, the further reduction of final consumption will be about 12 MTOE, as depicted in the
following graph.

Gross final consumption of energy (kTOE)
160.000 -
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3 E -—u @
145.000 e - - *

-e--"-%"
140.000 "
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Figure 1.1 — Estimate of the evolution of final energy consumption for Italy through to 2020
(source: Primes)

% In this document all energy savings are calculated in terms of Gross Final Consumption (GFC).
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Chapter 5 and Appendix A highlight areas for intervention and related proposals on which actions
should be focused in order to harmonise the energy efficiency objectives of the EEAP 2011 with the
broader goals of the NREAP.

Energy Efficiency Action Plan

The initiatives identified to produce the above-mentioned reductions involve the definition of a plan
for improving the energy efficiency of public buildings and social housing, establishing a
framework of incentives in the medium term, reinforcing Green Procurement, promoting the
efficiency of data processing centres, implementing actions to develop electricity distribution
networks (on the Smart Grid model) as well as improvements in efficiency in urban areas.

For the transport sector a programme will be put in place to improve the efficiency of the vehicles
on the road, to increase the number of vehicles using alternative propulsion (electric and bio-fuel)
and to finance rapid mass transit lines in metropolitan areas, also supporting the initiatives of the
Regions and Local Bodies.

1.2 Principal features of EEAP 2011

The purpose of EEAP 2011 is to follow up, in a consistent and ongoing way, actions and initiatives
already provided for in EEAP 2007 and it sets out to present medium to long term proposals based
on innovative and reliable scenarios.

Within this perspective EEAP 2011 illustrates the results achieved with the measures presented in
the first plan in relation to the energy saving objectives of 2010, that were easily reached, and in part
updates the measures for achieving the 2016 general target that is being maintained at 9.6%.

In particular, in addition to the measures relating to White Certificates (or Energy Performance
Certificates) and to incentives for energy efficiency improvement work on the building stock, the
effects of Legislative Decree 192/2005, that transposes Directive 2002/91/EC concerning the
energy performance of buildings, are also taken into consideration. This decree introduced important
changes to the existing legal framework, to design methodologies, minimum standards and the
inspection of plants as well as introducing the energy performance certification of buildings.

The decree, already comprehensive with regard to the part relating to winter climate control, also
lays down provisions for implementation, among which the following standards have been issued:
Presidential Decree No 59 of 2 April 2009, and the decree of the Ministry of Economic
Development of 26 June 2009 relating to the national guidelines for the energy performance
certification of buildings.

With regard to the principal results of EEAP 2007, from the monitoring carried out it was found that the
target for the savings to be made by 2010 had been reached (47 809 GWh p.a. achieved against the
35658 GWh p.a. budgeted). The detail revealed that some measures were more effective than
others: the residential sector provided the greatest contribution in terms of savings with 31525
GWh p.a., whereas the results from the services sector and transport were more modest. A detailed
analysis of the results achieved will be made in paragraph 3.1).

The structure of EEAP 2011 has remained substantially the same as that of EEAP 2007 with the
exception of certain changes aimed at optimising the stimulus measures and their related
mechanisms as well as, in certain instances, revising the calculation methodology.

Specifically, as far as the residential sector is concerned, the replacement of single glazing with
double glazed units and the installation of solar heating panels for hot water have had an excellent
impact, whereas the insulation of opaque surfaces of residential buildings has achieved poorer
results than expected, probably due to the higher costs common for this type of work. Nevertheless,
new forms of incentive will be investigated and implemented in order to stimulate work on
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the opaque fabric of buildings, the part of the building/plant package that offers the greatest
potential for energy savings. In EEAP 2011 the work of insulating opaque walls has been
replaced by the provisions of Legislative Decree 192/2005 (RES-1).

Energy Efficiency Action Plan

Two new types of actions have been introduced (RES-10, RES-11) that were not present in the
preceding EEAP, relating to the installation of low flow aerator taps (including water kits), the
decompression of natural gas and photovoltaic systems, (for that part not included in the feed-in
tariff) that had been added into the White Certificate mechanism (type | and II).

In the services sector the measure relating to the transposition of Directive 2002/91/EC and
the implementation of Legislative Decree 192/05 has been introduced.

In the industrial sector, however, the measures relating to the mechanical compression of steam
produced a negative result.

Finally, in the transport sector a substantial change was made to the algorithm for assessing
potential savings, also bearing in mind the results of the monitoring and of the new regulations that
had come into force. These changes have resulted in the need to review the package of measures
to be implemented and have made necessary the introduction of other measures, as shown in the
following table.

The changes made in EEAP 2011 mean that the numbering of the codes of each of the types of
action may differ from what was found in EEAP 2007.

Table 1.1 — EEAP 2011: Measures to improve energy efficiency

Annual Annual CO2
. . energy ENergy I Emissions
Measures to improve energy efficiency savings savings .
. avoided by
achieved expected 2016
by 2010 by 2016
[GWh [GWh [m tonnes
Measures 0.a] 0.a] CO, ]
Residential Sector:
RES-1 gce:téor;z;%gomphance with Directive 2002/91/EC and to implement Leg. 5832 13500 351
RES-2 | Replacement of incandescent (GLS) bulbs with fluorescent (CFL) bulbs *3744 4800 2.1
RES-3 | Replacement of dishwashers with class A rated appliances 21 44 0.03
RES-4 Rep!acement of refrigerators and freezers with class A+ and A++ rated 82 2115 093
appliances
RES-5 cI}gglsazement of washing machines with appliances rated higher than 2 420 018
RES-6 | Installation of solar heating panels for hot water 1400 2200 0.97
RES-7 | The use of efficient air conditioning systems 24 540 0.24
RES-8 | The use of efficient central heating systems 3929 26750 6.66
RES-9 | Balanced flues and wood-fired boilers 325 3480 0.83
RES-10 | Natural gas decompression, PV plant 190 300 0.13
RES-11 | Low flow-rate water aerators 5878 5878 1.60
Total Residential Sector 31427 60027 17.18
Service Sector:
TER-1 | Upgrading energy efficiency of existing buildings 80 11166 2.90
TER-2 | Offering of incentives for the use of efficient air conditioning systems 11 2510 1.10
TER-3 | Low-energy lamps and control systems 100 4300 1.89
TER-4 | Low-energy lamps and luminous flux regulating systems (public lighting) 462 1290 0.57
TER-5 | Low flow-rate water aerators 385 340 0.11
TER-6 | Transposition of Directive 2002/91/EC and implementation of Legislative 4004 4984 1.30
Decree 192/05 on new buildings since 2005
Total Service Sector 5042 24590 7.87
Industrial Sector:
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IND-1 | Low-energy lamps and control systems 617 1360 0.60
IND-2 | Installation of more highly efficient electric motors 16 2600 1.14
IND-3 | Installation of inverters on electric motors 121 300 0.13
IND-4 | High-performance co-generation 2493 6280 1.26
IND-5 | Refrigeration, inverters on compressors, replacement of boilers, recovery 5023 9600 3.08
of thermal waste
Total Industrial Sector 8270 20140 6.21
Transport Sector:
TRA-1 | Government incentives 2007, 2008, 2009 to encourage environmentally 2972 2186 0.59
friendly replacements for cars and commercial vehicles up to 3.5 tonnes
TRA-2 | Application of Community Regulation EC 443/2009 that defines levels of 19597 5.30
performance in connection with emissions from new vehicles within the
context of the integrated Community approach to the reduction of CO,
emissions from light vehicles
Total Transport Sector 2972 21783 5.89
Total Energy Savings 47711 126540 37.16

(*This value is reduced to 50% of the registered figure, on the conservative hypothesis that the number of
low-energy bulbs actually installed is at least half of the total of those sold/distributed with the EPC system;
the RES-1 figure replaces the following specified in EEAP 2007: insulation of opaque surfaces on pre-1980
residential buildings; replacement of single glazing with double glazing; transposition of Directive 2002/91/EC
and implementation of Legislative Decree 192/05; the PV included in RES-10 represents the proportion not
incentivised by the feed-in tariff and contributes just 43GWh p.a. to the total figure; measure TER-1 reflects a
low monitoring value, that does not take account of the coming into force of the new regulation;** the
definition of this figure has been changed from the one given in EEAP 2007 for reasons of clarity).

In connection with achieving the primary energy savings targets by 2020, as established in the
European Union's "Energy Package", the second plan, as required by the European
Commission, also addresses the achievement of the target of a 20% reduction in the primary
energy demand by 2020, even though to achieve such an ambitious target other measures may
have to be brought into play.

With regard to achieving the intermediate target by 2010, defined at the time, the first plan made
it possible to exceed the targets set for 2010 (3.6% against the 3% expected) and, since some
measures were more effective than others (see paragraph 1.3), the overall trend of the savings
in final energy usage is in line with the targets laid down by Directive 2006/32/EC for 2016.

In relation to the critical elements encountered, it should be pointed out that a sizeable part of the
measures laid down in the Action Plan is linked to non structural incentive mechanisms. For this
reason stable and financially viable incentive schemes (e.g. a review of the white certificates
system with an upward revision of the targets and “thermal energy feed-in tariffs”) are being
prepared to make it possible to achieve the ambitious energy efficiency targets that the
European energy strategy sets for 2020*.

Given that the majority of energy efficiency actions lead to a reduction in levels of CO, emissions
and hence contribute to the achieving of the target, a column has been added to Table 1.1 to
indicate for each action the quantity of CO, avoided; this value was calculated taking account of
appropriate emissions factors® and, where the energy content was not from just a single source
(e.g. RES-1, RES-8, RES-9, etc.), by considering the mix of energy types for each action with their
respective percentages (e.g. 22% electricity, 10% diesel, 68% methane for RES-1).

4 Legislative Decree: “Implementation of Directive 2009/28/EC on promoting the use of energy from renewable sources,
containing modifications and subsequent abrogation of directives 2001/77/C/EC and 2003/30/EC implemented by
Directive 2099/28/EC.”

> Emissions factors: petrol 270 g CO’kWh, diesel 263.8 g CO%kWh, LPG 224.6 g CO*kWh, methane 201 g CO%kWh,
electricity 440 g CO?/kWh.
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1.3 Energy savings on a national scale

During the period 2007-2010 the primary energy demand in ltaly fell from 194.5 to 185.2
MTOE, 83% of which was satisfied using fossil fuels, of which 39% was petroleum, 37%
natural gas, and 7% coal and other solids, with the remaining part coming from renewable
sources and the importation of electrical energy (respectively 12% and 5%). This reduction
was caused by the lower demand from the industrial sector brought about by the economic crisis,
the effects of which weighed heavily on both exports and domestic consumption, causing an
increase in the cost of credit and a reduction in the flow of financing, hence contributing to the fall,
in 2009, of gross domestic product and a reduction in the levels of employment.

In this context, the energy intensity of the GDP of the last four years fell further after the stability
of the 1990-2006 period. Both the actual improvement in efficiency, and especially the
gradual erosion of the Italian economy contributed to this reduction, along with the
continual growth of the less energy-intensive services sector at the expense of industry.

The final energy demand

Energy consumption in the final use sector fell from 139.3 MTOE in 2007 to 137.5 MTOE in 2010
(provisional figures), displaying a particularly significant downward trend from 2008 to 2009 (-5.6
percent). Overall final energy uses increased by 8.7% during the period 2000-2005 and fell by 9.2%
during the years 2005-20009.

This reduction can be attributed primarily to the industrial sector and to non energy uses,
whereas there was an increase in consumption in the domestic sector (residential and service
sectors) and a slight reduction in the transport sector.

An analysis of the consumption by individual source (Fig. 1.2) reveals a trend of diversification in
the use of energy sources. Specifically, it shows a reduction in 2008 (-3.4%) and in 2009 (-5.5%)
in the use of petroleum products, that were still the principal source of energy accounting overall
for about 47% of the energy consumed (both in 2008 and 2009).
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Figure 1.2 — Primary energy demand (MTOE) by individual source in Italy (Source REA2009°)

In 2010, instead, although the figures are still provisional, we can see a reduction in the use of
this source in the transport sector (-0.3%), industry (-0.1%) and for domestic uses (-4.8%).
Furthermore, in 2010 there was an increase in the use of renewable sources (14.5% compared
with 2009). The use of natural gas saw a recovery of 7% compared with 2009, due particularly to
the industrial sector (+7.1%), transport (+13.2%) and domestic uses (+7.1%).

During the 2007-2009 triennium, the division between the various sectors remained more or less
unchanged (Fig. 1.3), with domestic and transport uses each accounting for 31.5% of end-use,
the industrial sector 26.5%, while 5.7% was consumed for non energy uses, especially in the
petrol-chemical industry. The remainder was used in the agricultural sector and for bunkering.

In the industrial sector, the predominant forms of energy turn out to be gas and electricity (about
70% of the total consumption). In 2010 this sector partially recovered (+5.5%) the significant
contraction in its consumption that was recorded in 2009 in line with the strong downturn in
industrial production. The downturn had confirmed the negative trend of the 2007-2009 triennium
following the slow-down caused by the dynamics of energy pricing, the introduction of more
stringent environmental standards and structural factors such as the fall in the influence of heavy
industry.

® ENEA, Energy and Environment Report, Analyses and Scenarios 2010
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Figure 1.3 — Final Energy Consumption (MTOE) in the User Sectors (Source Stat 2009)

As far as final energy demand in the transport sector is concerned, this accounted for 31.5% of
the total and had grown since 1990 at an average annual rate of 1.5%. Ninety percent of the
demand was linked to the road transportation of persons and goods. Italy has a high number of
cars per head of population (in 2007 it was 598 per 1000 inhabitants, compared with the
average for the EU of 464) with a typically low unit consumption of fuel (in 2007 it was 17.5%
less that the European average). Commercial vehicles are numerous, but relatively inefficient
from an energy point of view. As much as 86% of goods (73% in the EU) is transported by road, by
a fleet of vehicles with an average age in excess of that encountered in the major European
countries and carrying lighter payloads.

National policies after 2007

Since the 2007 Plan was issued new legal dispositions, implementation standards and
guidelines have been published, that all contribute to the achieving of the predetermined
targets. Among the various provisions special mention should be made of Legislative Decree
115/08, the Ministerial Decree of 26 June 2009 containing the National Guidelines for the Energy
Performance Certification of Buildings in implementation of Legislative Decree 192/2005, Law
99/2009 and Legislative Decree 28/2011.

Legislative Decree 115/2008

Legislative Decree 115 published in 2008 implements Directive 2006/32/EC, by targeting the
efficiency of end uses and energy services. The decree is of major importance since it
addresses a large spectrum of diverse matters involving the energy sector. A summary of the
key points is provided below:

o the adoption of measures for the harmonisation and distribution of State and regional
functions relating to energy efficiency;

o provisions for the development of the white certificate mechanism;
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o the laying down of a series of administrative and authorisational simplifications;
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o the assigning of an important role to the public sector, which is called upon to make the
best use of technical, economic and financial instruments to implement initiatives to
improve efficiency and promote actions throughout the country;

o the promotion of the education and certification of the skills of individuals involved in the
provision of energy services;

o the definition of energy service contracts and emphasis on the importance of the public
sector appointing an energy manager;

o the definition of criteria for individuals authorised to carry out the energy performance
certification of buildings;

o the assigning to ENEA-UTEE of the role of national agent for energy efficiency in
support of the Ministry of Economic Development, for the monitoring and reinforcement
of legislative action;

. the provision of a clear definition of ESCOs.

President Decree No 59 of 2 April 2011

Regulation 59/2011, implementing Legislative Decree No 192 of 19 August 2005 (Directive
2002/91/EC) contains the methodologies for calculating the minimum energy performance
requirements for buildings and heating systems in connection with winter heating and summer
air conditioning (with reference solely to the building envelope) and the production of hot water
for personal use. This provision also regulates the installation, operation, maintenance and
inspection of heating plants.

Ministerial Decree of 26 June 2009

The Ministerial Decree of 26 June 2009 containing the National Guidelines for Energy
Performance Certification of Buildings gives effect to a key element of Directive 2002/91/EC of
the European Parliament concerning the certification of a building's energy performance.

Law No 99 of 23 July 2009

In 2009 ltaly published Law No0.99, providing the regulatory basis for the formulation of a new
energy policy, with the aim of creating a long-term global strategy for the development of the
national energy sector that is consistent with the principles governing a free energy market, .

It provides, inter alia, for the Ministry for Economic Development (MiSE) to organise a
national conference on energy and the environment in collaboration with the Ministry of the
Environment and Protection of the Land and Sea. The MISE is also assigned the task of
drawing up a plan to be included in the document on the Government’s triennial forecast.

Legislative Decree No 28 of 3 March 2011

The National Renewable Energy Action Plan provides directions and requirements within the field of
energy efficiency leading to an evaluation of the objectives of Directive 2006/32/EC within a
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strategic context even outside the sphere of its own sector.

More specifically, Legislative Decree No 28 of 3 March 2011, which is geared to the implementation of
Directive 2009/28/EC on promoting the use of energy from renewable sources, integrates measures
for energy efficiency and those for the use of renewables.

In relation to “Information and training”, Article 14 under TITLE Il indicates that a web portal must be
created containing information of various kinds relating to the production of energy from renewable
sources together with information about energy efficiency (incentives, benefits, trends, good practice,
authorisational procedures, etc).

With regard to “Support schemes”, under TITLE V, the way they are managed is redefined not
only in relation to energy produced from renewable sources, but also energy efficiency,
through the restructuring and broadening of existing incentive schemes.

In particular the decree specifies provisions to be implemented immediately and others for
the medium to long term. For the medium term, transitional measures are laid down along with
a series of implementational decrees with short timescales. For other measures over the longer
term there are implementational decrees, some of which have no deadline.

o Article 23 states that the “new regime sets out a general framework aimed at promoting
the production of energy from renewable sources and energy efficiency to an extent that is
appropriate to achieving the targets specified in Article 3, through the provision of criteria and
measures that promote the effectiveness, efficiency, simplification and stability over time of
the incentive programmes, while at the same time seeking to harmonise with other measures
having similar objectives and to reduce the specific support charges borne by the

consumer...”, bearing in mind market forces and the development of technologies for
renewable sources and energy efficiency.

Furthermore:

Article 27 provides for the incentivising of measures and actions for improving energy efficiency,
together with the production of thermal energy from renewable sources, through contributions to
be applied to natural gas tariffs for small-scale works and through the issuing of white certificates
for works that “are not included in paragraph a), on the conditions and in accordance with the
modalities laid down in Article 29”.

o Articles 28 and 29 of the decree lay down incentive measures for small-scale energy
efficiency works. For large-scale projects — that is those that produce savings in the order of
tonnes of oil equivalent (TOE) — the White Certificate scheme is reaffirmed with some
additions and modifications, including the following dispositions:

“... 2: for the purposes of applying the white certificates system, the savings realised in the
transport sector through the schedules referred to in Article 30 have the same validity as
savings of natural gas.

“... 3: Energy savings achieved through works to improve the efficiency of the electricity
and natural gas networks identified in the schedules referred to in Article 30 contribute
towards the meeting of the obligations resting upon distribution companies. White
Certificates may be issued for these works.”
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o In relation to specific measures on the matter of energy efficiency, Article 30 requires that
ENEA draw up at least 15 standard schedules’ for quantifying savings in the context of the
white certificates system, with particular regard to various sectors/works, as well as the
preparation of case studies and standard parameters as a guide to facilitate the realisation
and the replicability of time and materials works.

Energy Efficiency Action Plan

o Programmes in support of technological and industrial development are provided for in
Article 32, to meet the need to guarantee a balanced development of the various sectors
that combine to achieve the targets set out in Article 3, through the simultaneous stimulation
of supply and demand for technology for energy efficiency and renewable sources.

With reference to “Guarantees of origin, statistical transfers and common projects”, Title VI,
Article 36 governs the modalities for supporting electricity from renewable sources imported
from abroad and produced as a venture by bodies operating in the energy sector, on the basis
of international agreements drawn up where necessary.

These agreements comply with the following criteria:

“...a) the support is provided through the granting, on the energy fed into the national grid, of
an incentive that, in comparison with the incentive granted in Italy to the sources and to the
types of systems by which the electricity was produced in the foreign country, is of equal
duration and smaller in size, at the rate set in the agreements referred to in this article, taking
account of the greater production capability and efficiency of the systems in the foreign
countries and the average value of the incentives for renewable sources in Italy.”

In relation to the “Statistical transfers between regions”, as per Article 37, regions and
autonomous provinces may enter into agreements about specific quantities of renewable
energy in order to achieve their own targets, promoting energy efficiency in line with national
regulations and offering incentives for the production of energy from renewable sources and
for energy efficiency, within the limits set by the same national regulations on cumulability.

As fast as “Monitoring, control and reporting” activities are concerned, Title VIII, Article 40 lays
down that the GSE (the energy services provider) must, inter alia, evaluate the results
associated with the spread of energy efficiency, as well as of renewable sources, and in terms
of the reduction of green-house gases. Furthermore, by 31 December 2011 and every two years
thereafter, ENEA shall send to the Ministry of Economic Development and to the electricity and
gas authority a report concerning the status and the prospects of the technologies for the
production of electricity, heat and bio-fuels, as well as the status and the prospects of the major
technologies for energy efficiency, paying particular regard to availability, commercial costs,
innovative systems not yet on the market and the remaining national potential for renewable
sources and energy efficiency.

Finally Attachment 2 of the decree (with reference to Article 10, paragraph 1) indicates the
minimum performance requirements for plant and equipment powered from renewable sources
to qualify for national incentives, in accordance with specific parameters such as COP
(Coefficient of Performance) for electric heat pumps, EER (Energy Efficiency Ratio) for summer
air conditioning and SPF (Seasonal Performance Factor).

With a view to the integration of the targets for reducing energy consumption and developing
renewable sources, the contribution resulting from the implementation of new obligations on the
matter of meeting the demand for energy from renewable sources introduced by the decree will
be addressed, through specific implementation provisions that are in the process of being

! Appendix A shows the preliminary analysis carried out by ENEA in order to define 8 new standard schedules for
quantifying savings within the White Certificate mechanism.
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issued.

Leqgislative Decree No 20 of 8 March 2007

With regard to cogeneration, Legislative Decree No 20 of 8 February 2007 transposed Directive
2004/08/EEC at a national level and introduced the definition of high-efficiency cogeneration. Up
until 31 December 2010 high-efficiency cogeneration was understood to refer to systems
compliant with decision 42/02 AEEG and subsequent amendments, that is that the ESI (energy
saving index) and TL (thermal limit) parameters must not be lower than specific preset values.
With effect from 1 January 2011, high-efficiency cogeneration has been understood to refer to
cogeneration that complies with the requirements laid down by Directive 2004/8/EC, and
repeated by Legislative Decree No 20 of 8 February 2007: a plant produces with HEC
characteristics when its Primary Energy Saving index (PES) is greater than a preset minimum
value.

The Ministry of Economic Development, in conjunction with the Ministry of the Environment and
Protection of the Land and Sea, is in the process of issuing the decree through which the
technical attachments to Legislative Decree 20/07 are updated, in transposition of Directive
2004/08/EEC, in the light of the decisions taken in the interim by the European Commission on
the methodologies applicable to the recognition of high-efficiency cogeneration, based on the
demand for useable heat in the domestic energy market.

In particular:

* modifications are being made to the parts of DL 20/07 relating to: the definition of the
various cogeneration technologies, the guidelines that establish the methodologies for
calculating the production from cogeneration and the method for determining the yield of
the cogeneration process;

* new calculation methods are being defined for the quantification of energy from
cogeneration providing: the yield values to use both for the separate production of
electricity and for the separate production of thermal energy, the correction factors,
linked to the average climatic conditions at the plant’'s location, to use with the
electricity yield reference values for the separate production and finally the correction
factors linked to the losses avoided in the electricity distribution network.

Also in the process of definition is the decree of the Ministry of Economic Development that,
pursuant to Law 99/09, defines the arrangements for supporting high-efficiency cogeneration
plants, bearing in mind the level of support in place in other European countries and on the basis
of the following contents:

e definition of the method for calculating primary energy savings and the consequent
determination of the level of White Certificate to award;

¢ specification of the timescale for awarding White Certificates;

e criteria to be met in evaluating the running of the plant;

e criteria that determine the ineligibility for incentives or the partial suspension and/or loss of
white certificates;

¢ incompatibility of the White Certificate system with other types of incentive
programmes.
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The role of the public sector

The goal of the Interregional Operating Programme, “Renewable Energy and Energy Savings”
(POI Energia) 2007-2013, is to increase the amount of consumed energy derived from
renewable sources and to improve energy efficiency and energy savings, by promoting
opportunities for local developments, highlighting the interconnection between the production
of renewable energy and the improvement of efficiency on the one hand and the social and
economic fabric of the Convergence Objective Regions (Calabria, Campania, Apulia and
Sicily) on the other.

The financial contribution granted to the MATTM (the Ministry of the Environment) within the scope
of POI Energia is EUR 53 m for carrying out work to improve efficiency and save energy in public
buildings by implementing emblematic and easily replicated programmes.

The resources set aside to-date amount to EUR 415m and have enabled work to be started
on school buildings (EUR 20 m), hospitals (EUR 60 m) and buildings owned by municipalities
of up to 15000 inhabitants (EUR 60 m). Still within the scope of POI Energy, work has started
on improving the energy efficiency of cultural and valued assets (museums and archaeological
sites) (EUR 40 m), military buildings, barracks, military academies (EUR 30m) and airport facilities
(EUR 17.3m). Furthermore, of particular importance is the support for the creation of
Sustainable Communities within the scope of which local development initiatives will be
promoted through pilot projects on energy efficiency and the production of energy from
renewable sources.

Another tool for economic policy through which public resources are made available for the
granting of concessionary financing in support of investments contributing to the reduction of
climate-changing emissions, thereby complying with the obligations of the Kyoto Protocol, is the
Revolving Fund, set up with the 2007 Italian Finance Act. The resources available to the Fund
amount to EUR 600 m; the method of dispensing the resources is governed by the decree adopted
on 25 November 2008 by MATTM and MISE.

The Revolving Fund will be made operational by the issuing of a Circular, through the banking
circuit, that is applicable to all parties who will be able to obtain concessionary financing in the form
of targeted loans, to be repaid at a special fixed rate (0.5% p.a.). The energy efficiency related
measures that can be financed through the Fund are as follows:

- measures involving diffused micro-cogeneration;
- measures relating to electric motors;
- measures relating to “end-use”.

Finally a series of announcements will be issued by the Regions in connection with the Regional
Operational Programme (ROP) 2007-2013, co-financed by the European Regional Development
Fund.

1.4 Report on the objectives and results relating to energy saving

This paragraph provides the results of the energy saving monitoring activity carried out as at
31 December 2010 for works realised within the scope of the principal instruments for energy
efficiency improvement, in large part already provided for in EEAP 2007.

Directive 2006/32/EC on energy efficiency in end-use and in energy services required Member

States to adopt an indicative energy saving target of 9% to be achieved by 2016, the ninth year
of application of the directive, through energy services and other measures for the improvement
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of energy efficiency.

EEAP 2007 provided for programmes and measures for the improvement of energy efficiency and
energy services within the various sectors of the economy (residential, services, industry and
transport) for an anticipated annual energy saving by 2016 of 126327 GWh p.a. This saving,
equal to 9.6% of the reference average annual amount consumed nationally (the average of the
amount of energy distributed or sold to final customers during the last five years preceding the
implementation of the directive, not adjusted for degree days nor for structural changes or
production changes), is the result of the sum of the energy savings to be obtained in 2016 through
lasting measures and actions carried out during the years of the reference period and that were
fully effective as at 31 December 2016.

The quantitative assessment of the savings was carried out with reference to the following measures
for the improvement of energy efficiency:

a) transposition of Directive 2002/91/EC and implementation of Legislative Decree
192/05;

b) allowing of tax deductions (55%) for improving the energy efficiency of existing buildings;

c) allowing of tax deductions (20%) for the installation of high-efficiency electric motors and
inverters;

d) incentive measures to encourage environmentally sustainable replacement of cars and
lorries up to 3.5 tonnes;

e) the mechanism for awarding White Certificates (WC) — or Energy Performance
Certificates (EPC) — pursuant to the Ministerial Decrees of 20 July 2004.

In view of the types of measures introduced and the related (partial) overlap in certain cases, as
well as the broad spectrum of possible actions considered, the Bottom Up® approach adopted
during the modelling phase allowed a more reliable quantification of the energy savings from
individual actions than for measures at a general level.

Table 1.2 presents the annual energy savings targets, overall and by sector, expected by 2010
(intermediate objective) and by 2016 (final objective) set out in EEAP 2007, as well as the
results achieved by 2010; the annual energy savings achieved were 47711 GWh p.a. equal to
about 3.6% of the national target. From the table it can be seen that about 70% of the annual
energy savings achieved by 2010, equating to 31525 GWh p.a. come from the residential
sector.

Table 1.2 Overall annual energy savings achieved by 2010 and expected by 2010 and 2016 (FEC) —
Summary by Sector

Annual energy Annual energy Annual energy
savings achieved savings expected savings expected

Sectors by 2010 by 2010 — EEAP 2007 by 2016 — EEAP 2007

[GWh p.a.] [GWh p.a.] [GWh p.a.]
Residential 31427 16998 56830
Services 5042 8130 24700
Industry 8270 7040 21537
Transport 2972 3490 23260
Totals 47711 35658 126327

8 Directive 2006/32/EC defines the methodologies that can be applied for the assessment of the savings achieved
by 2016. These methodologies consist of two types: bottom-up and top-down. The first, applied in the Italian EEAP, is
based on the calculation of the unit savings achievable through the application of specific measures (e.g. the
installation of replacement low-energy bulbs, and efficient domestic electrical appliances). The calculation is based
primarily on the number of actions taken and on the savings they achieved. The sum of these savings contributes
towards the total required target.
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The following table details the targets and the results achieved in relation to the execution
of only those measures laid down in EEAP 2007, through which an overall energy saving of
32 334 GWh was achieved.

Table 1.3 — EEAP 2007: Annual energy savings achieved by 2010, expected by 2010 and by 2016 (FEC)

Annsljiilir(]ag:rgy Annual Annual
Measures achieved in energy energy
2010 (netof | ooy | expeoted
duplications) | " 5010 in2010
(EEAP 2007)|(EEAP 2007)
[GWh p.a.] [GWh p.a.] | [GWh p.a.]
Residential Sector:
Insulation of opaque walls of residential buildings post 1980;
Replacement of single glazing with double glazed units; *
RES-1 } nsposition of Directive 2002/91/EC and implementation of Leg. 5832 3722 13730
Dec. 192/05
RES-2 Replacement of incandescent (GLS) bulbs with fluorescent 3744 1600 4800
(CFL) bulbs
RES-3 |Replacement of dishwashers with class A rated appliances 21 305 1060
RES-4 ieplacement qf refrigerators and freezers with class A+ and 82 1210 3860
++ rated appliances
RES-5 Replacement of washing machines with appliances rated higher 2 31 410
than class A
RES-6 |Installation of efficient electric water heaters 1400 700 2200
RES-7 [The use of efficient air conditioning systems 24 180 540
RES-8 [The use of efficient central heating systems 13929 8150 26750
RES-9 |Balanced flues and wood-fired boilers 325 1100 3480
Total Residential Sector 25359 16998 56830
Service Sector:
TER-1 [The use of efficient central heating systems 80 5470 16600
TER-2 Offering of incentives for the use of efficient air conditioning 11 835 2510
systems
TER-3 |Low-energy lamps and control systems 100 1400 4300
TER-4 hgr\:\;i—r?g)ergy lamps and luminous flux regulating systems (public 462 495 1290
Total Service Sector 653 8130 24700
Industrial Sector:
IND-1 | Low-energy lamps and control systems 617 700 2200
IND-2 Replacement of 1-90 kW class EFF2 electric motors with those 16 1100 3400
of class EFF1
IND-3 [Installation of inverters on electric motors of 0.75-90 kW 121 2100 6400
IND-4 High-efficiency co-generation 2493 2093 6280
IND-5 |Use of mechanical steam compression 103 1047 3257
Total Industrial Sector 3350 7040 21537
Transport Sector:
TRA-1 The introduction of an emiss!on limit of 140 g of CO2/ Km %070 3490 23260
(average of the range of vehicles sold)
Total Transport Sector 2972 3490 23260
Total Energy Savings 32334 35658 126327

(* This figure is the sum of the estimated values of EEAP 2007 in relation to measures Nos 1 and 2, the value of the
monitoring also taking account of actions taken due to the implementation of Legislative Decree 192 and Directive
2002/91/EC on new buildings.
** This value differs from the corresponding figure contained in Table 3.5, i.e. it is reduced by 50%, on the
conservative hypothesis that the number of low-energy bulbs actually installed is at least half of the total of those
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sold/distributed under the EPC scheme;
*** The value achieved in 2010 through measure TRA-1, in reality relates to the monitoring of government incentives
2007, 2008 and 2009 promoting the environmentally sustainable replacement of cars and lorries up to 3.5 tonnes)

Table 1.4 shows measures that were not specified in EEAP 2007, that led to a significant
additional contribution of 15377 GWh (1.2% of the reference national consumption),
thanks to which the total energy savings in 2010 amounted to 47 711 GWh p.a., equal to
3.6% of the reference national consumption.

Finally, other energy savings were achieved totalling 5288 GWh p.a., relating to
maintenance operations on heat generators in the residential sector (not reported in the
table because they were outside the calculation methodology used to assess the estimate
of RES-1), which take the total savings achieved up to 53097 GWh p.a.

Table 1.4 — Annual energy saving achieved by 2010 (FEC) — Detailed by individual measure not laid
down in EEAP 2007

Annual energy saving

Measures achieved in 2(?10 (net of
duplications)

GWh p.a.[GWh p.a]

Residential Sector:

RES-10 | Decompression of natural gas, PV < 20kW, cogeneration, district heating systems 190
RES-11| Low flow-rate aerators for showers, water kits, aerators for taps 5878
RES-12| Automatic switch-off devices for appliances in standby mode 0
Total Residential Sector 6068
Service Sector:
TER-5 | Low flow-rate aerators for showers in hotels and sports facilities 385
TER-6 | Transposition of Directive 2002/91/EC and implementation of Leg. Dec, 192/05 4004
Total Service Sector 4389

Industrial Sector:
IND-6 Refrigeration, inverters on compressors, replacement of boilers, recovery of

4920

thermal waste
Total Industrial Sector 4920
Total Energy Savings 15377

(The PV included in RES-10 equates to the part not covered by the incentives of the feed-in tariff and contributes only
43 GWh p.a. to the total figure.)
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1.5 Impact of EEAP 2011 on primary energy and CO2 emissions

1.5.1 Introduction

The package of measures laid down in the plan calls for a reduction in final energy consumption
of 10.9 MTOE by 2016 compared with the figure without the actions laid down in the EEAP.

It would be of interest to quantify what the effects of those measures will also be on
primary energy, on how the country’s energy mix would be affected and on the
elimination of CO2 emissions.

To this end a scenario analysis was carried out, i.e. on the use of internally compatible
descriptions of the evolution of the energy system that make it possible to “pull together” all
the components of the system. Compliance with the scientific criteria of internal consistency
— the values used for all the variables under consideration must be consistent in relation to
each other — and transparency and replicability of each scenario, are guaranteed by the
development of each scenario by means of ‘formal’ models.

ENEA’s Study Unit carries out analyses and evaluations of the national energy system
using formal models developed by means of the MARKAL-TIMES methodology. MARKAL
and TIMES are partial economic equilibrium model generators developed by the International
Energy Agency’s Energy Technology Systems Analysis Program (IEA-ETSAP).

The TIMES-Italy model represents the Italian energy system in its entirety, from the
supply of the primary sources to the transformation processes (refining and generation
of electricity and heat), transportation and distribution of energy, through to the end use
devices for the supplying of energy services (passenger*kilometres, building heating,
cement products, etc.)

The ENEA scenarios are constructed using a codified methodology, used for example by the
International Energy Agency of Paris in its ETP2010 report, and by many other analysis groups
around the world.

1.5.2 Extension of the energy efficiency measures to 2020

Since 2020 is a reference year for the principal Community targets and for the commitments made at
a national level, the evaluations of the impact of the plan on primary energy and CO2 emissions were
made using this timeframe. To this end the measures laid down by the plan were extended to
2020, keeping unchanged the hypotheses and the assumptions that under-pinned the measures
specified for 2016 (e.g. the penetration and the rates of replacement of more efficient equipment,
upgrading of plant efficiency, the application of regulations, etc.).

The extension of EEAP 2011 to 2020 led to a reduction in final energy of about 15.9 MTOE (Table
1.5).
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Table 1.5 — Reduction of final energy consumption expected by 2016 and by 2020

Sectors Reduction in final energy | n Reduction in final energy |n CO, avoided

2016 2020 by 2020

GWh p.a. MTOE p.a. GWh p.a.| MTOE p.a. |m tonnes

Residential 60027 5.16 77121 6.63 18.0
Services 24590 2.11 29698 2.55 9.45
Industry 20140 1.73 28678 2.47 7.20
Transport 21783 1.87 49175 4.23 10.35
Totals 126540 10.88 184672 15.88 45.0
(% compared to average GFC 2001-2005) (9.6%) (14%)

In the residential sector the energy efficiency improvement measures identified in the EEAP relate
to two categories of action, the energy performance of buildings (envelope and systems) and
consumption by appliances (domestic electrical appliances and sources of light). In the case of
the first, the measures (RES-1, RES-8, RES-9, RES-11) match the expectations introduced
with the energy performance certification of buildings (Directive 2002/91/EC, Legislative
Decree 192/05), whereas with the second (RES-2, RES-3, RES-4, RES-5) they take their
cue from the existing European and national legislative framework on energy labelling
(Directive 2005/32/EC Energy Using Products, EUP). The extension of the measures through to
2020 results in about 1.4 MTOE in additional savings over and above the value expected by 2016
(Table 1.5). Of these, more than eighty percent is attributable to actions relating to the demand for
heating and hot water for personal use (RES-1, RES-6, RES-8, RES-9). Significant reductions are
also expected on the main domestic electrical appliance front, where there is expected to be an
acceleration in the improvements in average performance due to the rapid spread of new
generation appliances (about 15% of additional savings in fact being attributable to measures RES-
2, RES-3, RES-4, RES-5).

The efficiency improvement measures in the services sector relate to four categories of actions:
energy performance of buildings, efficient air conditioning, and public and interior lighting. As
with residential, these measures are derived from the transposition of the directive on energy
performance certification of buildings (EPBD 1 and 2), the requirements for energy related products
(ErP) and ecolabelling. The extension of the plan led to a reduction in consumption in the sector of
more than 2.5 MTOE by 2020. The additional savings above the value expected by 2016 are about
0.45 MTOE, of which more than 70% is attributable to actions involving lighting and the use of
efficient air conditioners (TER-2, TER-3, TER-4), and the remainder to measures for the structural
/ energy system refurbishment of the building stock (maintaining the already significant impetus as
at 2016, it was estimated that by 2020 work would be carried out on only an additional 10% of
buildings, such as schools, administrative buildings and hotels) and low flow aerators (TER-1,
TER-5, TER-6).

In the industrial sector, the measures considered in the action plan involved the following
categories: the illumination of buildings and work places, efficient transportation (Reg.
640/2009), variable speed drives, high-efficiency cogeneration, refrigeration, boiler replacement and
the recovery of thermal waste. The extension of the measures results in a saving by 2020 of
almost 2.5 MTOE. Of the additional reduction above the 2016 target (about 0.7 MTOE) 15% is
attributable to actions involving lighting, motors and inverters on pumping systems (IND-1, IND-2,
IND-3), 23% to high-efficiency cogeneration (IND-4), and the remainder to measure IND-5.
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In the transport sector the measures affect the mobility of road transport users; in essence they
relate to vehicle technology issues: the introduction of emissions limits (and hence consumption)
for new vehicles (Reg. 443/2009) and low rolling resistance tyres. The extension of these
measures results in a reduction in consumption of about 4.2 MTOE in 2020, against an
expected saving in 2016 of almost 2 MTOE. The significant additional saving is attributable
primarily to the intensification of the average emissions limits for new cars being brought to market
(they in fact fall from 130 g COz2/km in 2015 to 95 in 2020).

16

14

M 2016 M 2020
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Residential  Services Industry Transport TOTAL
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Figure 1.4 — Reduction in final energy, in total and by sector, in 2016 and 2020 (MTOE)

1.5.3 Analysis of the results

By applying the measures laid down in the plan (and the extension) to a reference scenario
(that represents a development of the energy system that is neutral from a policy point of
view, it being a projection of existing trends in technology and socio-economic dynamics) the
reduction obtained by the year 2020 in terms of primary energy is more than 18 MTOE.

Of this 55% is attributable to natural gas: in 2020 the reduction in gas consumption between the
two scenarios is in the order of 10 MTOE. This reduction is attributable essentially to lower
consumption for heating in the domestic sector, due to the transposition of Legislative Decree
192/05 and the use of more efficient plants. Moreover, a significant contribution to the reduction in
the consumption of gas comes from the amount of fuel used in generation, due to the fall in the
demand for electricity: in the domestic sector, due to the adoption of better performing electrical
appliances, air conditioners and lighting systems, in industry, due to the use of more efficient
motors and inverters.

Instead, the anticipated reduction in the consumption of petroleum products, more than 7 MTOE
in 2020 (about 40% of the total primary energy saved that year), is attributable primarily to the
measures laid down for the transport sector.
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Figure 1.5 — Reduction in primary energy by source, 2020 (MTOE)

The 2020 forecast for CO, emissions avoided, due solely to the “extended EEAP 2011”,
exceeds 45 million tonnes; the contribution of each end-use sector to the elimination of
emissions mirrors their respective expected reductions in consumption (Fig. 1.6).
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Figure 1.6 — Contribution to the elimination of CO2 by sector in 2020

This value in terms of reduction of CO2 must be taken into account in the construction of COz2
reduction scenarios relating to decision 406/2009/EC (effort sharing), that for Italy calls for a
reduction of 13%, compared with 2005, in emissions of COz in the non ETS sectors.
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2 Savings in Primary Energy

2.1 Targets and strategies for reducing primary energy consumption

Italy, together with the other countries of the European Union, has committed to meeting targets
set in March 2007 by the Presidency of the European Council in Brussels.

On the basis of the effort sharing agreement reached by Member States with the approval of the
climate and energy package, by 2020 Italy must have achieved the following objectives:

- a level of renewable energy equal to 17% of gross final consumption (10% from
renewable sources in the transport sector);
- areduction of 21% in emissions in the ETS sector;

- areduction of 13% in emissions in the non-ETS sector (compared with 2005).

The objective for 2020 of reducing primary energy consumption by 20% in relation to the
projections of the trends for the same year is the only one not to be binding in nature®.

Nevertheless, as indicated in the EU’s policy documents'®, energy efficiency improvement is a
fundamental instrument for achieving the targets for the development of renewable sources and,
by means of them, for fulfilling the obligations for CO2 reduction by 2020.

Energy efficiency and renewable sources are correlated tools in the battle against climate change,
the success of which requires an integrated and global approach.

Paragraph 1.4, provided an assessment, made using the Times-ltaly model for the 2020
timeframe, of the impact of the energy efficiency measures on the reduction of primary energy
consumption and emissions of COz, in order to assess the achievement of the targets set by the
EU.

In line with the methodological approach suggested for developing this plan, the idea is, through
the use of modelling, to integrate energy efficiency into the broader energy policy, in particular the
Community’s energy and climate change package.

The use of the model makes it possible to draw together all the components of the system, an
essential element in making quantitative assessments that take account of the interdependencies
between the various EU goals.

o The Commission’s package of legislative proposals on Energy and Climate of 23 January 2008 contains no
legislation concerning the implementation of the 20% energy-saving target confirmed by the Council in March 2007, but
merely a Communication (COM 2008, 11 final, of 23 January 2008). As stated by the title of the Communication
itself, "First assessment of national energy efficiency action plans: moving forward together on energy
efficiency”, the Commission limited itself to an assessment of the national energy efficiency action plans.

1% The communication Energy 2020 - A strategy for competitive, sustainable and secure energy published recently by
the European Commission highlights how energy efficiency is the instrument with the best cost-benefit ratio for the
reduction of emissions, the lowering of energy costs and the creation of new jobs.
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2.2 Estimate of the savings achievable by improving the efficiency of the electricity distribution
and transmission networks
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The electricity network is an essential infrastructure enabling the producer to transfer power from
the point of production to the end user. It is abundantly clear that the multiplicity of production sites
and the number of end users has given rise to a system that is highly complex and in need of
constant attention both to ensure its reliability and to optimise its efficiency from an energy point of
view.

In this context the development and enhancement of the national transmission grid is a necessity,
for two main reasons. The first is to overcome the bottle-necks that still develop in the Italian
network, and that limit both the use of the power produced by the most economical plants and the
creation of a single energy market. The second is to benefit from the prospect of potential new
uses for electrical power in areas such as heating/air conditioning (through the increased use of
heat pumps) and transport (electric vehicles), where its use today is marginal.

Of equal importance seem to be actions for expanding the transmission grid to connect the wind
farms that are becoming widespread in the centre-south and the islands and to guarantee delivery
of the power generated without creating congestion. It is also worth remembering that the
availability of an adequate transportation system enables high-efficiency thermal power stations,
such as cogeneration plants, to continue operating even when there is peak production of wind
energy at the time of favourable meteorological conditions.

As far as the distribution network is concerned, the need to develop and upgrade it is justified not
only by the continuing growth in demand from the residential and service sectors, but above all by
the significant spread of generation by small-scale plants (from renewable sources — photovoltaic,
biomass and mini-hydro — and from small and micro cogeneration plants). The need to connect
these plants to the distribution network is putting great pressure on the current structure, which
was designed primarily to serve clients who withdraw power. To meet this new demand the
distribution network must evolve its functionality, ensuring that the input of electrical power
produced locally by distributed plants does not adversely affect the quality of the service in terms of
its continuity and stability.

The distribution network of the coming years must therefore be equipped with greater intelligence
(from which comes the evocative term “Smart Grid”, coined to refer to the grid of the future), which
will be provided by means of a widespread communication and control system that will innervate
the present network. In this regard the installation of intelligent meters and the implementation of a
computerised support infrastructure, created by ENEL, has made lItaly a major player globally in
terms of the number of users involved. In fact, 32 million measurement points are now managed
remotely with electronic transactions that enable the use of a new system of tariffs, featuring
flexibility and adaptability to any demands with the potential for significant savings.

All in all, the modernisation and the enhancement of the network infrastructure is the condition
needed to obtain a more secure electrical power system with lower CO2 emissions, capable of
guaranteeing the fullest use of the most efficient production units and in which there will be greater
scope for renewable sources.

Finally, it should be emphasised that the improvement works on the electricity network bring
energy benefits due to the reduction in leakages of electricity from the network. Although it should
be remembered that the percentage of electricity lost from the Italian network, at little more than
6% of the power fed into the grid, is among the lowest on the European scene, it could be reduced
further as a result of appropriate work to modernise and strengthen the network, which would
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therefore contribute to increasing the efficiency of the national power system.

Below we examine in more detail the output of the production system and the effects on overall
energy efficiency resulting from the actions to modernise and develop the electricity distribution
and transmission networks.

2.2.1 Output of the electricity production system by 2020

During the last decade the lItalian electricity production system was the subject of a thorough
modernisation project, with 30000 MW of new plants (both new and replacements for existing
plants) entering production, primarily combined-cycle gas plants. As a result of these actions, today
the Italian network of natural gas thermal power stations is among the most efficient in the world.

During the coming decade works are anticipated on the generation network in relation to the
development of production from renewable sources, in accordance with what is laid down in the
NREAP, the gradual spread of high-efficiency cogeneration plants (including small-scale) and the
development of new clean coal (USC) units. Furthermore, it is hypothesised that the importance of
electrical power from abroad (Member States and other states) will continue to play a significant
role, (the NREAP anticipates the importing of more than 12 TWh of energy from renewable
sources, including via new connections with Montenegro, Albania and Tunisia).

In keeping with this picture, below is defined a possible electricity production scenario as at 2020,
assuming that the requirement of the ltalian electricity network (including consumption for
pumping) to satisfy internal demand at that date is 374 TWh. In order to meet the above-mentioned
demand for electricity using the plants available in 2020, a possible split between the various
production sources/technologies is illustrated in Table 2.1:

Table 2.1 — Possible breakdown between the various production sources/technologies

Net electricity production scenario in 2020 TWh
Renewable sources (including biomass 97
cogeneration)

Non-cogeneration fossil fuel plants 168
Fossil fuel cogeneration plants 72
Pumping 7
Importation 30
TOTAL 374

In this scenario the use of primary energy for the production of electricity amounts to 750" TWh (this
also includes about 60 TWh of heat produced through cogeneration) and the conversion yield of
electrical power produced in ltaly (i.e. excluding the 30 TWh imported) is 47.8 %.

With reference just to thermoelectric power generation, the electricity yield amounts to 41 %, which
rises to 48.1 % if one considers solely non-cogeneration fossil fuel thermoelectric production.

1 To calculate the primary energy corresponding to the electrical power produced from renewable sources, reference was
made to the following conversion factors prepared by Eurostat statisticians: hydro-electric, wind, solar: 100 %; geothermal
electricity: 18 %; biomass: 30 %. Equally, no transformation loss was associated with imported electrical power.
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2.3.1 Distribution network

The electricity leakages from the medium and low-tension distribution networks represent about
60 % of the leakages overall from the electricity network and are concentrated on transformers and
the cables of power lines. The possible paths to follow in order to further reduce network leakages
involve: reducing the length of the lines, using low-loss components, standardising the voltage
level on MT networks and increasing the power factor of the withdrawal by users.

Actions to reduce leakages in the distribution networks

Reducing the length of the lines This action, aimed particularly at MT lines, involves the
construction of new transformer substations and is aimed at improving the quality of the
service as a result of reducing the length of the MT lines and the number of users serviced
from a primary substation. The reduction of the leakages is considered to be a positive result
of actions for improving the quality of the service. The present regulatory framework defined
by the authority for electrical power and gas already provides for measures aimed at raising
the quality of service and hence, indirectly, the reduction of leakages.

The use of low-loss components This relates in particular to the installation of very low-loss
transformers (see standard CEl EN 50464-1), that enable significant reductions in leakages
(down 15-25%) compared with the average that is standard in the marketplace. The current
regulatory framework already provides incentives to distribution companies, through the
granting of a rate of remuneration uplifted by 2% for 8 years, for investments to replace
existing transformers in MT/LT transformer substations with new low-loss transformers (cf.
Resolution No 348/07 and subsequent modifications, paragraph 11.4, (b))'2.

Assuming:

a. an annual rate of replacement of MT/LT transformers of 3-4 %,

b. annual MT/LT transformation leakages of about 1.7 % of the transformed power (about
150 TWh in 2008),

c. a reduction in leakages of 20% due to the replacement of transformers that have
reached the end of their working lives, with new low-loss transformers,

one arrives at an annual reduction in leakages of 18 GWh p.a.; supposing that this situation
were to continue for the next 10 years, by 2020 there would be a reduction in consumption
of 180 GWh p.a.

The current regulatory framework excludes new installations from the incentive programmes
(i.e. transformers in new secondary substations), that make up 1% of the existing network.
Assuming that low-loss transformers are also always used in new installations, there would be
a further reduction of leakages of 5 GWh p.a. (60 GWh p.a. by 2020), compared with the use
of traditional type transformers'®.

With regard to the reduction of leakages from cables (in particular overhead lines) through the
use of low-resistance materials, the situation is markedly less favourable. In fact, the current
trend is towards the use of aluminium cabling (as an alternative to copper cables), that offers
lower installation costs, higher load carrying capability and is less susceptible to theft. On the
other hand, aluminium cables have a higher resistance than similar cables made of copper
and hence result in an increase in leakage.

2 The increase in the rate of repayment and the duration as per paragraph 11.4 (b) are granted in the case in which the
investments made relate to MT/LT transformers complying with the very lowest class of leakage under load "Ak" in
accordance with the classification of standard EN 50464-1 and at least class "B0" for no-load leakages in accordance
with the same standard

3 It should be noted that a similar action could involve MT/LT transformers installed on client premises (the annual
energy sold to MT clients equates to more than 100 TWh).
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Standardisation of the voltage levels in distribution networks The most significant action
involves MT networks with levels of voltage that vary but are in any case less than the
standard of 15 kV (e.g. 5 kV, 6 kV, 8.4 kV etc.); it involves raising (also called “reclassifying”)
the voltage of these networks, bringing them up to a standard MT value (15 and 20 kV). MT
networks with voltages lower than 15 kV are found as often in urban areas (particularly in the
regions of the south) with high loads, as in rural areas. Since the leakages vary by the square
of the current, the halving of the current as a result of increasing the voltage to standard
values reduces the network leakage to 4 of their previous level. From initial analyses it is
estimated that nearly 6 % of the current distribution network is operated at voltage levels that
are below the standard.

Assuming that the MT networks operating at non-standard voltages carry about 6 % of the
energy on the national MT network and that as a result of raising the network voltage the
current being carried on non-standard networks today is halved from the present values, and
also that the value of the losses on the lines of the entire national MT network is 3300 GWh
p.a., then the reclassification of all MT networks with voltages below the standard level would
result in a reduction in leakages of almost 500 GWh p.a.™

It should be noted that increasing the voltage level on the non-standardised networks would
require investments by the distributors in order for the network to guarantee an adequate level
of integrity across all its component parts. In particular the underground MT lines would need
to be replaced together with MT/LT transformers and MT switchboards that are not capable of
operating at standard voltage levels. Nevertheless, the most critical aspect of raising the
voltage of the MT networks is the need to modify the clients’ systems connected to these
networks (as of today estimated at more than 5 000 connection points). There are two kinds of
problems associated with these actions: interrupting the power supply in order to modify the
plant to comply with the new characteristics of the power being supplied, and the costs of the
modifications that the client could incur in the event that his equipment (MT switchboard,
transformer) were not homologated to operate at the new voltage level. Current legislation
stipulates that the costs of work on user equipment resulting from technical upgrading carried
out to his network by the distributor (such as raising the network voltage) are to be borne by
the user. The distributor’s sole obligation is to give clients appropriate advance warning about
the work being carried out on the network, to give them time to modify their systems to handle
the new voltage. Many distribution companies have already built into their development plans
the raising of the voltage of those networks presently operating at non-standard voltages.
Nevertheless, the introduction of a measure to provide incentives to distributors (e.g.
increasing the investment remuneration rate, awarding Energy Performance Certificates)
could accelerate the rate at which the networks are upgraded and in a short timescale deliver
the savings potential identified.

Finally, it should be noted that the raising of the voltage would also affect certain LT networks,
specifically those networks in which the distribution voltage is 220 V (rather than 380 V). In
these instances the upgrading action would involve solely the network (and hence the
distributor) since the user plant is already rated at 220 V.

Increasing the power factor (cos@) of user withdrawals The losses in the network are linked
to the power factor (cos®) of the load connected to the network, to be specific, the lower the
value of the power factor the greater are the network leakages. Current regulations provide for
a system of penalties for withdrawals from the network above a given maximum level of
power, with cos@ less than 0.90. An increase in the power factor (e.g. by raising the coso
from 0.90 to 0.95) through the rephasing of withdrawals by industrial and service clients
would result in a reduction in the leakages from the network. To be effective, the rephasing
must be carried out as close as possible to the point of use; naturally therefore it will be the
client who has to rephase his load and bear the relative costs.

This solution (that is already being adopted) results in the party that bears the costs (the

14 Saving obtained on a comparable network structure (same cables, withdrawals, etc.)
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client) not being the same as the party enjoying the benefits (the distributor). This problem
could be overcome in part by adopting a "reward/penalty" approach. A dual threshold system
could be adopted: if the value of cos is below the lower threshold (0.90), the client must
pay the distributor a penalty for the higher leakage caused to the network; on the other
hand if the value of cos@ is higher (0.95) the client will receive a payment from the
distributor in recognition of the lower leakages he has caused. In both instances the client's
counterparty is the distribution company.

Energy Efficiency Action Plan

2.3.2 The transmission network

The actions on the national transmission network provided for in the development plan prepared by
Terna'® are oriented towards a higher level of efficiency of the national electricity system primarily
for two reasons:

1. they enable a reduction in the leakages of power from the network;

2. by reducing instances of congestion, they enable greater use to be made of plants using
renewable sources (particularly wind) and a more rational use of generation resources
through the shifting of production quotas from plants that have a lower level of efficiency, but
are needed in order to comply with the constraints of the network, to more efficient plants.

Furthermore, the anticipated development of interconnections with other countries, and in particular
with the eastern seaboard of the Adriatic, could make it possible to import significant quantities of
electrical power from renewable sources, contributing to the achievement of the national targets for
the development of these sources and at the same time reducing CO2 emissions by the Italian
generating system.

> Terna S.p.A. manages the transmission of power in Italy and guarantees its security, quality and low price over time.
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Works to improve the efficiency of the transmission networks

Reduction of network leakages With regard to the reduction of leakages of power from the
national transmission network, it is estimated that the works provided for in the transmission
network development plan could reduce the leakages at peak consumption by about 200 MW by
2020, equating to an annual saving of electricity in 2020 estimated at about 1200 GWh, or
about 0.1 MTOE of the Gross Final Consumption. Assuming that this reduction in leakage
implies a reduction in production primarily by combined-cycle natural gas that has a yield in the
order of 50%, which would equate to a saving in primary energy terms in the order or 0.2
MTOE.

Use of energy produced by wind generators The Network Development Plan 2011 (data from
Terna) provides for infrastructural works capable of increasing useable electrical power from
wind and photovoltaic sources'® by about 4700 MW; estimating a production mix of wind and
photovoltaic of 2200 hours equivalent from wind and 1500 hours equivalent from photovoltaic
sources it can be seen that the very same works would enable an increase in the production of
energy from renewable sources of about 11800 GWh, that equates to approximately 1 MTOE.
Assuming that this increase in wind and photovoltaic production implies a reduction of
production from combined-cycle natural gas, this would lead to a saving in terms of primary
fossil energy in the order of 2 MTOE.

Development of the national network and interconnections

The scenario analyses of the electricity system for the medium term (2015), which assume both
an increase in the transmission capacity of the national network due to the development of the
network and the establishing of new interconnections with foreign countries, highlight the
environmental benefits to be derived from upgrading the network. According to these studies,
the increase in the power imported and the use of more efficient generating units made possible
by the development of the network, would lead to a reduction in the consumption of primary
energy by the thermoelectric generating plants equal to about 1.6 MTOE, corresponding to a
reduction in CO, emissions of about 3.7 MtCO2e p.a.

Investments in the transmission network

For the period 2011-2020 Terna has presented an investment plan of about 7.5 billion euros,
that will result in a reduction in the instances of congestion between the market areas of about
5000 MW, an increase in importing capacity at the northern border estimated at between 3000
and 5000 MW and from 1500 to 4 000 MW on the other borders. Of this amount, about 3 billion
euros is needed to make full use of energy from renewable sources in the regions of southern
Italy and the larger islands (expanding the connections from Sicily and Sardinia to the mainland,
upgrading the 380 kV network in southern Italy, developing new stations and creating new
connections on the 150 kV network). The remaining investments provided for in Terna's plan for
the period 2011-2020 will result in an increase in the carrying capacity of the internal network"”
and the interconnections allowing reductions in leakages from the transmission network and a
reduction in CO, emissions.

16 An assumption was made of 2200 hours equivalent for wind power and 1500 for photovoltaic, assuming an overlap of the
two types for just the 8 daytime hours and weighting their simultaneous operation on the basis of the respective installed
values as anticipated by 2020 in accordance with the NREAP target.

Y Increase anticipated in the transmission capacity of the national grid: +400 MW between north and centre-north, +300 MW
between centre-north and centre-south, +1 900 MW between south and centre-south, +1 000 MW between south and Sicily,
+900 between Sicily and south, +400 MW between Sardinia and the mainland.
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3 Energy saving in the end-use sectors

3.1 Summary of the end-use energy saving targets

This paragraph presents the results of the monitoring of energy savings achieved by 31 December
2010 through actions carried out in the context of the principal instruments for energy efficiency
improvement, in large measure already laid down in EEAP 2007.

Table 1.3 (par. 1.4) reports the annual energy saving targets expected by 2010 (intermediate
target) and by 2016 (final target) as specified in EEAP 2007. The values are expressed in terms of
"amount of energy distributed or sold to final customers" (Final Energy Consumption — FEC). The
quantification of the energy savings was carried out with reference to the measures detailed in
paragraph 1.4, (a) to (e).

The monitoring period laid down by EEAP 2007 for assessing energy savings ran from 1 January
2008. However, the Directive allowed the inclusion of energy savings realised as a result of "early
actions", measures with a lasting effect that were initiated from 1995 onwards (even prior to 1995,
if the circumstances justified it, but in any case not earlier than 1991).

Since the energy efficiency improvement measures considered were started in large part prior to 1
January 2008, but in this case fell within the "early actions" described above, this monitoring
reports the values of the annual energy savings by 31 December 2010, assessing the package of
instruments applied from when each was initiated and effective up to 31 December 2010.

The choice of criteria for the quantification of the energy savings achieved was very conservative,
in fact no account was taken of the positive effects resulting from:

o the implementation of Directive 2002/91/CE for refurbishments that did not take
advantage of the 55% tax allowance'®;

° the replacement of domestic electrical appliances under the promotional campaign
for more efficient appliances and in particular the 20% tax allowance for
refrigerators in a class not less than A+, that ran from 1 January 2007 — 31
December 2010;

o other measures, aside from those considered, provided for by the Finance Acts of
2007-2010, among which were the incentives to replace analogue televisions with
new digital sets laid down in Law No 296 of 27 December 2006 (Finance Act 2007);

. energy efficiency incentives in the domestic and industrial sectors, at national and
regional levels;

o other specific incentive instruments such as the Piano Casa (Housing Plan), the Conto

%8 |n this connection it should be remembered that in Italy the minimum requirements must be observed irrespective of the
extent of the refurbishment (even in the case of replacing just one window, replacing a heater, or water-proofing a roof, etc.),
and that tax allowances of 36% are in effect for general building refurbishments, that are easier to obtain; with regard to the
replacement of heaters, an estimate was made combining data from CRESME, ASSOTERMICA and ENEA, while with
regard to works carried out on the building envelope, it is still impossible to carry out a quantification of the related energy
saving.
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Energia feed-in tariffs, etc;

. incentives for the manufacturing sector (DL 40/2010) involving contributions towards
the purchase of:

a. new buildings of a class equal to or greater than B

b. heat pumps for domestic hot water, dishwashers, cooker hobs, electric ovens
and gas cookers

C. high-efficiency electric motors and inverters
d. electric or hybrid and euro 3 motorcycles

o regional and local laws and bills aimed at energy efficiency and the implementation
of prescribed standards;

° information campaigns and training;
° awareness campaigns for technical support personnel in local PA;

. the action of those responsible for the conservation and rational use of energy
(Energy Managers) appointed by the domestic and industrial sector pursuant to
Article 19 of Law No 10 of 9 January 1991;

. the preparation of the technical report on compliance with the provisions of the law
pursuant to Article 28 of Law No 10 of 9 January 1991;

. the design, installation, operation and maintenance of building heating systems with
the aim of containing energy consumption as laid down in DPR 412/93 and
subsequent modifications and supplements and in effect from October 1993 to
October 2005;

. the installation of high-efficiency motors complying with the CEMEP 1997
agreement that preceded or did not make use of the 20% tax incentive available
during the period 1 January 2007 to 31 December 2010;

. works related to cogeneration or district heating systems for applications within the
domestic sector in order to obtain White Certificates (schedules Nos 21 and 22
suspended during the course of 2006 and re-issued in an amended form with AEEG
Resolution EEN9/10);

° other possible measures specified in EEAP 2007 for the transport sector'® as well as
further measures of various kinds that have been implemented?®.

The Regions are setting up systems for monitoring the energy savings achieved nationwide in
relation to current regulatory provisions.

As far as buildings in the domestic sector are concerned, energy savings are calculated on the
energy fed into the building-plant; in this regard, it is common practice in Italy to define the thermal

19 Technical measures relating to vehicles, the penetration of biofuels, demand-oriented measures, certain infrastructural
measures, etc.

2 The commissioning of the High Capacity/High Speed railway network and rapid mass transit lines in urban areas, renewal
of the local public transport road vehicle fleet, development and improvement of the local urban public transport offering,
speed monitoring on the motorway network.
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energy measured this way as "primary" energy, whereas in the European context, it is understood
to be "final consumption" (FEC — Final Energy Consumption) based on the EC document, “Non
paper: technical background on the energy efficiency target in Europe 2020”".
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There follows a brief descriptive outline®’ of each of the energy efficiency improvement measures
considered.

3.1.1 Transposition of Directive 2002/91/EC and implementation of Legislative Decree
192/05

Directive 2002/91/EC for increasing the energy efficiency of buildings was transposed by the Italian
Government by means of Legislative Decree No 192 of 19 August 2005, coming into force on 8
October 2005. By means of this provision a regulatory framework was established within which the
Regions can carry out their duties, develop the specifics and take advantage of their climatic and
socio-economic circumstances.

The Decree, the part concerning winter heating already being in force, lays down implementing
provisions. To date the following implementation standards have been issued: Presidential Decree
No 59 of 2 April 2009 and the Decree of the Ministry of Economic Development of 26 June 2009 on
national guidelines for the energy performance certification of buildings.

Compared with the preceding legislative framework on the matter, Legislative Decree 192/2005
and its implementing provisions (DPR 59/09 and Ministerial Decree 26 June 2009) present some
new criteria, including the following:

e they set minimum mandatory requirements for Primary Energy Needs?? for winter heating
and for the energy needs of the building envelope in connection with summer air
conditioning for all new constructions and for total refurbishments of large sized buildings
(1000 m? or more of useable floor area), with a phased-in application over 2006-2008-
2010;

e they specify higher levels of thermal insulation for the building envelope and minimum
requirements for buildings that are undergoing refurbishments (without limit to size or
amount) with the same phased application as the preceding point;

e they call for energy certification;

e they promote the use of higher efficiency plant and equipment, (for example: heat pumps,
three- or four-star gas boilers, for new buildings and refurbishments);

e they rationalise the checks on heating systems, updating the frequency of performance
inspections to help contain consumption;

e they require, in the case of new constructions and the installation of new plants or the
refurbishment of existing plants, that 50% of the annual primary energy need for
domestic hot water be met with the use of renewable energy sources (20 % for buildings
in old town centres);

e they lay down a process of monitoring and comparison aimed at the harmonisation of
legislation with the regions and autonomous provinces.

2L For the methodology used to quantify the energy savings in final useful energy please see the document Monitoraggio
dei risparmi energetici relativi agli strumenti di miglioramento dell’efficienza energetica previsti dal PAEE 2007 (ENEA —
2010).

2 Taken as the principal energy efficiency performance indicator associated with the standard use of the building.
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Certificates, in particular:
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e the energy savings relating to new buildings and to extensions of existing buildings in
the residential and services sectors do not overlap the energy savings attracting the
55% allowance, whereas there is a modest potential overlap with regard to White
Certificates;

e the energy savings relating to new buildings and to extension of existing buildings in the
entire non-residential sector do not overlap the energy savings attracting the 55%
allowance, whereas there is a modest potential overlap with regard to White Certificates;

e the energy savings relating to the replacement of heat generators could potentially
overlap White Certificates;

e the energy savings relating to the maintenance of heat generators overlap neither the
monitored energy savings attracting the 55 % allowance nor White Certificates.

Table 3.1 reports the energy savings obtained as a result of these measures: a total of 24307
GWh p.a. of which about 45 % is derived from the replacement of heat generators.

Table 3.1 — Energy savings resulting from the transposition of Directive 2002/91/EC and the
implementation of Legislative Decree 192/05 (FEC)

Energy savings (FEC) [GWh p.a.]

Measures
2005 2006 2007 2008 2009 2010 Total
Residential sector” 186 877 847 849 721 646 | 4126
Non-residential sector - 1144 858 858 572 572 4004
Replacement of heat generators - 2306 2321 2089 2086 2086 | 10889
Maintenance of heat generators24 - 5288 5288 5288 5288 5288 5288
Total 186 9615 9314 9084 8667 8592 | 24307

N.B. The data in relation to the non-residential sector, replacement of heat generators and maintenance of heat
generators for 2010 are the same as those for 2009 because they are still being processed, since applications for
authorisation for the incentive may be amended until September 2011.

3.1.2 Tax allowances (55 %) for the energy upgrading of existing buildings

In force since 1 January 2007, this is a financial incentive consisting of an allowance against the
taxable income of individuals (IRPEF) or companies (IRES), set up on the basis of Law No 296 of
27 December 2006 (Finance Act 2007) et seq.

In particular, the energy upgrading works on existing buildings provided for in paragraphs 344, 345,
346 and 347 of Article 1 of Law No 296 of 27 December 2006, supplemented and modified by
subsequent regulatory provisions, allow for:

% Excluding energy savings derived from the replacement and maintenance of heat generators.
2 Constant, non-cumulative annual figure.
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e par. 344: the overall energy upgrading of the building;

e par. 345: works on the horizontal and vertical opaque structures and the transparent
structures, inclusive of frame and glass;

e par. 346: the installation of solar panels for the production of hot water;

e par. 347: the replacement of winter heating systems with systems equipped with
condensation boilers or, alternatively, with systems equipped with high-efficiency heat
pumps, i.e. low-temperature geothermal systems.

This form of incentive can be accumulated with certain White Certificate schedules laid down by
the Ministerial Decrees of 20 July 2004.

Table 3.2 provides a detailed analysis of the actions carried out®, resulting in an energy saving in
terms of final energy (Final Energy Consumption) of 5204 GWh p.a., of which more than 40 % was

derived from the use of efficient heating systems.

Table 3.2 — Energy savings achieved through the granting of tax allowances (55 %) for the energy
upgrading of existing buildings (FEC)

Energy saving (FEC) [GWh p.a.]
. EEAP
Actions Measure Totals
2007 | 2008 | 2009 | 2010 2007-2010
Insulation of opaque envelope RES-1 54 218 199 108 579
Replacement of doors and windows RES-2 177 350 297 173 997
Installation of solar heating panels for hot water RES-6 135 394 247 195 971
Use of efficient heating systems RES-8 370 837 705 420 2332
Balanced flues and wood fired boilers RES-9 51 160 40 74 325
Totals 787| 1959 1488 970 5204

N.B. The total value for 2010 takes account of the first half-year only because it is still being processed, since
applications may be modified up to September 2011.

Article 28 of Legislative Decree 28/2011 provides the definition of a new incentive measure, sitill
being finalised, for the production of thermal energy from renewable sources and for small-scale
energy efficiency works.

3.1.3 Tax allowances (20%) for the installation of high-efficiency electric motors and
frequency inverters

In force from 1 January 2007 to 31 December 2010 (subject to further extensions), this is a
financial incentive consisting of an allowance against the taxable income of individuals (IRPEF) or
companies (IRES), set up on the basis of Law No 296 of 27 December 2006 (Finance Act 2007)
and Law No 244 of 24 December 2007 (Finance Act 2008), supplemented and modified by
subsequent regulatory provisions.

This form of incentive can be accumulated with certain White Certificate schedules laid down by

% The second column relates the EEAP 2007 measure to the action provided for by the mechanism in question.
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the Ministerial Decrees of 20 July 2004.

Table 3.3 provides a detailed analysis of the actions carried out: an overall saving of energy (FEC)
of about 137 GWh p.a.

Table 3.3 — Energy savings achieved through the granting of tax allowances (20 %) for the installation
of high-efficiency electric motors and frequency inverters (FEC)

Measures in the indg:értig: Energy saving (FEC) [GWh p.a.]
2007 2008 2009 2010 Totals
High-efficiency motors 3.5 4.7 3.8 3.6 15.6
Variable-speed drives (inverters) 38.5 40.6 15.4 27 121.5
Totals 42 45 19 31 137

3.1.4 Incentive measures for the environmentally sustainable replacement of cars
and commercial vehicles up to 3.5tonnes

Below are reported the details of the incentive measures relating to vehicles, the overall energy
savings (FEC) from which are reported in Table 1.3 against code TRA-1. They reflect the
monitoring of the 2007, 2008 and 2009 state incentives to encourage the environmentally
sustainable replacement of cars and commercial vehicles up to 3.5 tonnes.

In particular, these are financial incentives consisting of contributions towards the scrapping of
vehicles, reimbursement of public transport season tickets, contributions towards a purchase and
exemption from the payment of vehicle taxes. The incentives were administered by the authorised
centres that carried out the scrapping, or by the manufacturers or importers of the new vehicle who
refunded the vendor with the amount of the contribution, recovering the said amount as a credit
against taxation solely for the purposes of the compensation as per Legislative Decree No 241 of 9
July 1997.

In the 2007, 2008 and 2009 Finance Acts, the Italian Government launched incentive measures for
vehicle replacement aimed at encouraging the purchase of "low-consumption, low-emissions"
vehicles and the scrapping of those causing higher pollution (in effect from 1 January 2007 until 31
December 2009 with the registration of vehicles being permitted up to 31 March 2010).

It should be noted that this environmentally oriented vehicle replacement incentive led to a further
lowering of average CO2 emissions of new vehicles to a level of 131.8 g/km (source UNRAE) in the
first quarter of 2010.

Table 3.4 provides a detailed analysis of the effects of the eco incentives: an overall energy saving
(FEC) of 2908 GWh p.a.
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Table 3.4 — Energy savings achieved through incentive measures promoting the environmentally
sustainable replacement of vehicles (FEC)

Eco incentive 2007 Eco incentive 2008 Eco incentive 2009 Totals
[GWh p.a.] [GWh p.a] [GWh p.a] [GWh p.a.]
C Y= C Y= C Y=
°5 o _w | BF5 @ _o | BF5 @ _Q >c 4§
vea 12881 5€8| T2 |g85(558| 52 |388|558| S| 9%
oc|2co| €3 |Qaoc|800| €3 |Loc|208| E3 c 58
ESS|825| 2 |£3%5(88%| 5% |85 |88%| 52 | 258
£8¢lcl®;| 53 |88¢|c8;| 55 |8€2|=82| 53| S8
232/ 96°| 2 |252|86°| 2 |Pza|86°| P2 | =£3E
S22 €3 (O] S . 2 c S (O] S . 2 c S o » =
WO E| 8L TmoE|&Q TOE|ZQ
(2] |l oS (2] Ol 5L (92] | 5L
2007 326 -131 195 0 0 0 0 0 0 195
2008 326 -131 195 470 -44 426 0 0 0 620
2009 326 -131 195 470 -44 426 1454 -39 1414 2035
2010 326 0 326 470 12 482 2046 54 2100 2908

With regard to the incentives for the replacement of light commercial vehicles, monitoring of the
energy effects was possible for only the measures in effect from 1 February 2009 to 31 December
2009 (with registering of vehicles being permitted up to 31 March 2010), since there was
insufficient data available for the provisions of the preceding two years. The estimates made led to
an energy saving figure for the year 2010 of approximately a further 64 GWh.

3.1.5 White Certificates

In force initially for the five-year period 2005-2009, this is an incentive mechanism consisting of the
creation of a market in Energy Performance Certificates or White Certificates, that attest to the
reduction in consumption of primary energy resulting from energy efficiency measures and actions,
on the basis of the ministerial decrees of 20 July 2004 New identifications of the quantitative
targets for increasing energy efficiency in the end-uses of energy, pursuant to Article 9, paragraph
1, of Legislative Decree No 79 of 16 March 1999 and subsequent modifications and supplements.

This incentive can be accumulated with the tax allowances (of 55 %) for the energy upgrading of
existing buildings and the tax allowances (20%) for the installation of high-efficiency electric
motors and inverters.

Table 3.5 reports the energy savings (FEC) certified using the Standard and Analytical Schedules.
Since the list of measures laid down in EEAP 2007 has no direct relationship with the types of
works carried out under the White Certificates mechanism, there was a need to regroup the latter
in line with EEAP 2007 (second column): the data, consolidated and deduced from the annual
reports of the Electricity and Gas Authority, have been processed in order to make an accurate
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allocation to the measures laid down in the EEAP?.
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Table 3.5 — Energy savings achieved through White Certificates by 30 September 2010 - Standard and

Analytical Schedules (FEC)

EEAP Energy
Standard/analytical schedules reference saving (FEC)
[GWh p.a.]

1. Compact fluorescent bulbs (up to 31/07/08) (excluding purchase vouchers) RES-2 7405
1-b Compact fluorescent bulbs (from 01/080/08 to 31/01/10) RES-2 43
1-c Residential installation of high quality compact fluorescent bulbs with RES-2 39
incorporated ballast (from 01/02/2010)
2. Replacement of electric water heaters with gas water heaters RES-6 1
3. Installation of 4 star efficiency single family natural gas-fired central RES-8 100
heating boilers with a nominal thermal power not above 35 kW
4. Replacement of gas water heaters with more efficient gas water heaters RES-8 2
5. Replacement of single glazing with double glazing RES-1 46
6. Insulation of walls and roofs RES-1 12
7. Use of photovoltaic systems with a rating of less than 20 kW RES-10 7
8. Use of solar panels for the production of domestic hot water (up to )
31.01.2010) RES-6 428
8-b Use of solar panels for the production of domestic hot water (from RES-6 0
01.02.2010)
9. Installation of electronic frequency inverters on electric motors used for IND-3 1
pumping having a power rating less than 22 kW

10. Recovery of electrical energy from the decompression of natural gas IND-6 9
11. Installation of more highly efficient motors IND-2 2
12. Replacement of domestic electrical appliances with similar Class A
products (up to 31/07/2008) RES 3-4-5 105
13a. Installation of low flow-rate shower heads in residential buildings (up to RES-11 4341
31/07/2008) (excluding purchase vouchers)

13a-b. Water saving kits in residential buildings (from 01/08/2008 to 31/01/2010) RES-11 73
13b-b. Installation of low flow-rate shower heads in hotels and guest TER-5 55
houses (up to 31/01/2010)
13c-b. Installation of low flow-rate shower heads in sports facilities (up to )
31/01/2010) TER-5 330
14. Installation of aerators for taps in residential buildings (up to 31/07/2008) RES-11 1464
(excluding purchase vouchers)

15. Installation of air source electric heat pumps in place of boilers in newly RES-9 0

% The energy savings expressed as primary energy in the annual reports of the Authority for Electrical Energy and Gas and
quantified using electrical energy conversion factors as primary energy in relation to the years in which the projects were
submitted (in accordance with what is laid down on the matter by the Ministerial Decrees of 7 July 2004 and by the Authority

for Electrical Energy and Gas), in accordance with the formula 1GWh = 187 TOE.
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constructed or refurbished residential buildings
16. Installation of electronic frequency inverters on electric motors used for IND-3 11
pumping having a power rating equal to or greater than 22 kW
17. Installation of luminous flux regulators for mercury vapour bulbs and high TER-4 37
pressure sodium vapour bulbs in installations designed for exterior lighting
18. Replacement of mercury vapour bulbs with high pressure sodium vapour TER-4 141
bulbs in public lighting installations
19. Installation of high-efficiency external air conditioners with a refrigerating RES-7 o4
power of less than 12 kKWf
20. Thermal insulation of walls and roofs for summer cooling in residential and RES-1 1
services buildings
21-b. The application in the domestic sector of small cogeneration systems
for winter and summer climate control and the production of domestic hot RES-8 0
water
22-b. The application in the domestic sector of district heating systems for RES-8 15
environmental comfort and the production of domestic hot water
23. Replacement of incandescent traffic lights with LED ftraffic lights TER-4 141
24. Replacement of incandescent votive lights with LED votive lights TER-3 0
25a. Installation of devices to automatically put appliances into stand-by
. : . o RES-12 0
mode in residential buildings
25b. Installation of devices to automatically put appliances into stand-by
. TER-6 0
mode in hotels
26. Installation of centralised HVAC systems in residential and RES-8 46
commercial buildings
27. Installation of electric heat pumps for the production of domestic hot RES-8 0
water in new and existing domestic plants
TOTAL 14881

Table 3.6 reports the savings certified using the Time and Materials Project methodology. In this
instance also the actions involved have been matched to the list of measures in the EEAP
(second column): and in this case too, the Time and Materials Project data have been processed
in order to make an accurate allocation to the measures paid down in the EEAP.

Table 3.6 — Energy savings resulting from White Certificates by 30 September 2010
- Time and Materials Projects (FEC)

Project and measure proposals EEAP 2007 |Energy savings (FEC)

reference [GWh p.a.]
GENERATION-INDUSTRIAL IND-4 2493
ELECTRICITY-INDUSTRIAL IND 1-3-5-6 1028

HEATING-RESIDENTIAL AND
SERVICES RES 1-9 / TER-1 796

HEATING-INDUSTRIAL

GENERATION-RESIDENTIAL AND
SERVICES RES-11 182

IND-6 4706
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PUBLIC LIGHTING TER-4 142

ELECTRICITY-RESIDENTIAL AND

SERVICES TER 2-3 110
Total 9457

Summary of the savings achieved (FEC)

PAE=

Table 3.7 shows the overall energy savings achieved compared with the estimates set out in
EEAP 2007 for 2010 and 2016 respectively for the residential, services, industrial and transport
sectors.

In particular, the second column of table 3.7 contains the overall energy savings by 31 December
2010, excluding energy savings resulting from the overlapping of certain actions.

Table 3.7 — EEAP 2007: Annual energy savings achieved by 2010 and expected by 2010 and 2016
(FEC) — Detail by individual action

Annual energy |Annual energy| Annual
savings achieved savings energy
Activities in 2010 (net of | expected by savings
duplications) 2010 expected by
(EEAP 2007) 2010
(EEAP 2007)
[GWh p.a.] [GWh p.a.] [GWh p.a.]
Residential Sector:
Insulation of opaque envelope of residential buildings post 1980;
RES-1 Replacement of single glazing with double glazed units; transposition 5832 3722 13730
of Directive 2002/91/EC and implementation of Leg. Dec. 192/05
RES-2 [Replacement of incandescent (GLS) bulbs with fluorescent (CFL) bulbs *3744 1600 4800
RES-3 |Replacement of dishwashers with class A rated appliances 21 305 1060
RES-4 Repl_acement of refrigerators and freezers with class A+ and A++ rated 2 1210 3860
appliances
RES-5 [Replacement of washing machines with appliances rated higher than
2 31 410
class A
RES-6 [Installation of efficient electric water heaters 1400 700 2200
RES-7 [The use of efficient air conditioning systems 24 180 540
RES-8 [The use of efficient central heating systems 13929 8150 26750
RES-9 [Balanced flues and wood-fired boilers 325 1100 3480
Total Residential Sector 25359 16998 56830
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Service Sector:

TER-1 [The use of efficient central heating systems 80 5470 16600
TER-2 [Offering of incentives for the use of efficient air conditioning systems 11 835 2510
TER-3 [Low-energy bulbs and control systems 100 1400 4300
TER-4 :.ig\r:vt—iir;)ergy bulbs and luminous flux regulating systems (public 462 425 1290
Total Service Sector 653 8130 24700

Industrial Sector:
IND-1 | Low-energy bulbs and control systems 617 700 2200
IND-2 E:ﬂacement of 1-90 kW class EFF2 electric motors with those of class 16 1100 3400
IND-3 |Installation of inverters on electric motors of 0.75-90 kW 121 2100 6400
IND-4 |High-efficiency co-generation 2493 2093 6280
IND-5 [Use of mechanical steam compression 103 1047 3257
Total Industrial Sector 3350 7040 21537

Transport Sector:
] Htivhecrogcir
Total Transport Sector 2972 3490 23260
Total Energy Savings 32334 35658 126327

(*This figure differs from the equivalent figure in Table 3.5, having been reduced by 50%, on the conservative
hypothesis that the number of low-energy bulbs actually installed is at least half of the total of those sold/distributed
under the EPC scheme; the definition of this measure as contained in EEAP 2007 has been modified for greater
clarity.)

Table 3.8 considers certain activities not provided for in EEAP 2007, that resulted in a significant
additional contribution of 15377 GWh p.a., due to which the total energy saving by 2010 was
47711 GWh p.a., equivalent to about 3.6 % of the national reference target.

Table 3.8 — Annual energy saving achieved by 2010 (FEC)
— Detailed by individual measure not laid down in EEAP 2007

Annual energy saving achieved
Measures in 2010 (net of duplications)

GWh p.a.[GWh p.a.]

Residential Sector:

RES-10 Decompression of natural gas, PV < 20kW, cogeneration, district heating systems 190
RES-11 | | ow flow-rate aerators for showers, water saving kits, aerators for taps 5878
RES-12 | pevices to automatically put appliances into standby mode 0
Total Residential Sector 6068

Service Sector:
TER-5 | Low flow-rate aerators for showers in hotels and sports facilities 385
TER-6 | Transposition of Directive 2002/91/EC and implementation of Leg. Dec, 192/05 4004
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Total Service Sector 4389
Industrial Sector:
IND-6 Refrigeration, inverters on compressors, replacement of boilers, recovery of thermal 4920
waste
Total Industrial Sector 4920
Total Energy Savings 15377

(The PV included in RES-10 equates to the part not covered by the incentives of the Conto Energia feed-in tariff and
contributes only 43 GWh p.a. to the total figure.)

Finally, other energy savings were achieved totalling 5288 GWh p.a., relating to maintenance
activities on heat generators in the residential sector (not reported in the table because they fell
outside the calculation methodology used for evaluating the RES-1 estimate), that took the total
savings achieved to 53097 GWh p.a.

3.2  Additional actions having an impact on the demand for final energy

The Interregional Operating Programme "Renewable energy and energy savings" 2007-2013 (POl
Energia) was set up with the goal of increasing the amount of consumed energy produced from
renewable sources and of improving energy efficiency and energy saving, by promoting
opportunities for local developments, integrating the incentive system put in place by practical
politics, and maximising the interconnection between renewable energy production, efficiency
improvement and the social and economic fabric of the Convergence Objective Regions (Calabria,
Campania, Apulia and Sicily). The Ministry of the Environment and Protection of the Land and Sea
(MATTM) has to-date published three public notices. The activities proposed, by specific type as
laid down by each notice, are to be carried out on existing buildings located in the Convergence
Regions that are publicly owned or conceded to public bodies for use without charge.

1. Public notice aimed at local health authorities and hospitals, actions on lines of activity
2.2 and 2.5. POI Energia amount EUR 60 m. Deadline for presentation of applications
lapsed.

2. Notice issued jointly by the Ministry of the Environment and the Ministry of Education,
Universities and Research (MIUR) aimed at schools. Overall amount EUR 240 m, of
which EUR 20 m will come from POI Energia. Deadline for presentation of applications
lapsed.

3. Public notice aimed at municipalities of up to 15000 inhabitants including historic and
heritage villages, actions on lines of activity 2.2 and 2.5. POl Energia amount EUR 60 m.
Deadline for presentation of applications lapsed.
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NOTICES ON Interregional Operating Plan - ENERGIA
Some details about the analyses of the POI applications are reported below.

1. Public notice aimed at local health authorities and hospitals The deadline for the
presentation of applications lapsed on 7 June 2010. Overall 54 projects were received with a request
for resources of EUR 247 388 970.26.

The geographical distribution of the applications was as follows:

Calabria: 11 applications with requests totalling EUR 37 215962.18;

Campania: 18 applications with requests totalling EUR 70982 236.62;

Apulia: 8 applications with requests totalling EUR 56 258 258.54;

Sicily: 17 applications with requests totalling EUR 82932 053.92;
At the conclusion of the phase for formally confirming admissibility and for carrying out the technical
assessments, a ranking list was established, in accordance with the principles and criteria described
in the notice. The first 10 project proposals in the rankings (Section 1), which contain a total of 21,
were granted funding totalling EUR 59 156 555.48 (Official Gazette No 276 of 25 November 2010).

2. Joint MATTM-MIUR notice aimed at schools.
A total of 102 schools submitted applications with an overall request for resources of
EUR 158 761578.31. The geographical distribution of the applications was as follows:
Calabria: 17 applications with requests totalling EUR 24 993 684.19;
Campania: 41 applications with requests totalling EUR 65 126 771.10;
Apulia: 22 applications with requests totalling EUR 37 347 813.78;
Sicily: 22 applications with requests totalling EUR 31293 309.24;

The current status is that MIUR and MATTM have defined the workgroups set up at the Education
Offices of the convergence regions to confirm admissibility and to assess the merits of the
applications.

3. Public notice aimed at municipalities of up to 15000 inhabitants.
The deadline for presentation of applications lapsed on 18 December 2010. A total of 701
municipalities submitted applications, excluding those arriving after the deadline (5) and those
substituted by updated applications (23). The geographical distribution of the 701 expressions of
interest was as follows:
Calabria: 200 applications
Campania: 242 applications
Apulia: 118 applications
Sicily: 141 applications
The technical assessment phase will begin at the end of the formal checking phase, which is currently
drawing to a close.
The efficiency improvement works on public offices and utilities or buildings for public use are of the
following types:
- energy analysis and audit activities;
activities on the building envelope, in particular of buildings of high value due their architecture,
landscape, history or culture;
renovation works and replacement of general plant and/or conventional heating and air
conditioning systems.

Works on heat distribution networks, in particular from cogeneration and for district heating and
cooling, involve:
- refurbishing and upgrading of the distribution networks for heating and cooling fed by

cogeneration plants;
the construction, renovation and upgrading of distribution networks for heating and cooling fed by
biomass stations;
the construction, refurbishing and upgrading of distribution networks for heating and cooling fed
by geothermal plants.
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Below is a list of the memorandums of understanding signed by MATTM with a brief description of their
principal objectives.

Activities for energy production from renewable sources and energy efficiency for the minor
islands and protected natural areas (Formez PA Convention)

On 26 January 2010 an agreement was signed between MATTM-DG SEC (Directorate of Economic
Development and Climate) and Formez PA with a total value of EUR 4200000 for the carrying out of
activities in relation to devising and experimenting with pilot projects on the issue of energy efficiency and
renewable forms of energy in the minor islands and in protected natural areas, in accordance with the
Sustainable Communities model.

The current status is that Formez PA has concluded the initial activities laid down, identifying the potential
areas of the Convergence Regions that could become sustainable communities, and has prepared a draft
"Sustainable Communities" model, establishing the set of socio-economic and energy indicators for
measuring the development potential of each area.

Energy efficiency enhancement of airport facilities (ENAC Protocol)

On 12 April 2010, a memorandum of understanding was signed between MATTM-DG SEC and ENAC (the
National Civil Aviation Authority) with the aim of initiating joint actions for enhancing the energy efficiency of
airport facilities located in the regions of the "Convergence Objective".

Currently the projects proposed by ENAC are in the process of being assessed.

Energy efficiency improvement of museums and archaeological sites (MiBAC Agreement)

On 10 May 2010 a Programme Agreement was signed between MATTM-DG SEC and MiBAC (Ministry of
Cultural Assets and Activities), for resources of EUR40 000000, with the objective of carrying out energy
efficiency enhancement and energy savings activities for museums, archaeological sites and monumental
and historical buildings of particular importance owned by MiBAC or for which it is responsible.

MiIBAC is listing the buildings that are potential candidates for the works from which to select, together with
MATTM, those on which the energy efficiency improvement works will be carried out.

Energy efficiency improvement of the buildings of the General Directorate for the Management and
Maintenance of the Offices of the Judicial Complex of Naples (Ministry of Justice Protocol)

On 22 December 2010 a memorandum of understanding was signed between MATTM-DG SEC and the
Ministry of Justice with an overall value of EUR40000000, for the carrying out of energy efficiency
improvement works on the buildings owned by the General Directorate for the Management and
Maintenance of the Offices of the Judicial Complex of Naples.

The Ministry of Justice, in collaboration with MATTM, will identify the buildings on which the energy audit
and energy efficiency improvement works will be carried out.

Energy efficiency improvement of the buildings of the State Police (Ministry of the Interior
Protocol). On 7 September 2010 a protocol was signed between MATTM-DG SEC and the Ministry of the
Interior for the carrying out of energy efficiency improvement works on the buildings under its ownership,
and with particular regard to the buildings of the State Police.

The Ministry of the Interior, together with the Ministry of Transport and Infrastructure, is going ahead with
the signing of an agreement for planning the activities and the management of an invitation to tender for
the carrying out of the work.

Energy efficiency improvement of the buildings of the Armed Forces (Ministry of Defence Protocol)
On 15 November 2010 a memorandum of understanding was signed between MATTM-DG SEC and the
Ministry of Defence, with an overall value of EUR 30000000, for the carrying out of energy efficiency
improvement works on the buildings owned by the Armed Forces (Army, Air Force, Navy and Carabinieri).
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The buildings on which the works will be carried out are in the process of being selected.

Energy efficiency improvement of the municipal building stock (ANCI Convention)

On 4 August 2010, a convention was signed between MATTM-DG SEC and ANCI (National Association of
Italian Municipalities) for the implementation of the project “Analysis and energy efficiency improvement of
municipal building stock and health service buildings” with an overall value of EUR6500000. The current
status is that ANCI has prepared a draft invitation to tender for carrying out an energy audit of health
service buildings (excluding those already included in the public notice addressed to Local Health
Authorities and Hospitals).

Energy efficiency improvement of the provincial building stock (UPI Convention)

On 16 April 2010, a memorandum of understanding was signed between MATTM-DG SEC and UPI
(Union of the Provinces of Italy) with the objective of enhancing the energy efficiency and auditing the
energy performance of public buildings located in the convergence regions. At the same time, MATTM
undertook to select the first list of projects to be financed from POI Energia, making available an initial fund
of EUR 12000 000.

The current status is that all the 25 provinces of the Convergence Objective have identified proposed
works to be agreed with the Ministry of the Environment.

Energy efficiency improvement of the building stock of marginal mountain communities (UNCEM
Protocol)

On 28 July 2010, a memorandum of understanding was signed between MATTM-DG SEC and UNCEM
(National Union of Mountain Municipalities, Communities and Authorities) for carrying out energy audits
and feasibility studies for projects in individual and associated municipalities and in marginal mountain
villages for an overall value of EUR2000000. The current status is that the proposed plan has been
approved and the procedures to start the activities have been initiated.

Energy efficiency improvement of industrial zones, supply chains and business areas (Studiare
Sviluppo S.r.l. Convention)

On 22 December 2009 a convention was signed between MATTM-DG SEC and Studiare Sviluppo S.r.l.,
an in-house body of the public administration, with a value of EUR 4200000 the objective of which is the
production of feasibility studies for the energy efficiency improvement of business clusters.

The 21 February 2011 saw the conclusion of the “Call for Ideas”. It began on 7 January 2011 with the goal
of gathering ideas for business systems projects on which to carry out feasibility studies. The current status
is that 23 ideas were submitted by a similar number of business groups, comprised of a total of 189
member companies with an overall request for finance of EUR 176 582 500.

Another tool for economic policy through which public resources are made available for the
granting of concessionary financing in support of investments that contribute to the reduction
of climate-changing emissions thereby complying with the obligations imposed by the Kyoto
Protocol, is the Revolving Fund, set up by the 2007 Italian Finance Act (Law No 296 of 27
December 2006).

The resources made available to the Fund amount to EUR 600 million, divided into three
annual programme cycles and aimed at activities in the renewables sector, energy efficiency
and forestry research and management. The resources are distributed by measure and
geographical area.

The methods for dispensing the allocated resources for the first programme cycle, amounting
to EUR 200 million, are governed by the decree adopted by the Ministry of the Environment
and the Ministry of Economic Development on 25 November 2008 and published in the
Ordinary Supplement of the Republic of Italy’s Official Gazette No 92 of 21 April 2009.

The Revolving Fund will be made operational by the issuing of an application circular to be
adopted by the Ministry of the Environment together with the Ministry of Economic
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Development, in agreement with CDP S.p.A. (Cassa Depositi e Prestiti S.p.A.).

The entities that can benefit from the concessionary financing provided through the Rotating
Fund are: businesses from all sectors, including ESCOs (energy service companies), private
individuals, private legal entities including foundations and associations, public bodies and
condominiums consisting of at least 10 dwellings.

These entities may obtain concessionary financing through the banking system in the form of
targeted loans, to be repaid in equal half-yearly instalments paid in arrears, with the
application of a highly advantageous fixed rate of interest set by the decree of the Finance
Minister of 17 November 2009. The concessionary financing is for a period of not less than
three years and not more than six years. Pursuant to Legislative Decree No 28 of 3 March
2011, Article 31, the maximum length of concessionary rate financing for public entities is one
hundred and eighty months.

The “revolving” nature of the fund can be seen from the above, the fund having the
capacity to replenish itself through the instalments received in repayment of the
concessionary financing granted.

The decree of 25 November 2009 specifies the types of expenses that are admissible and
that, therefore, contribute to determining the concessionary financing.

With regard to the above specified measures and the maximum admissible unit costs, the
financing percentages are set at 70% for private bodies, whereas for public entities the figure
is 90%; this is without prejudice to the fact that the extent of the benefit to companies cannot
exceed the level of state aid, referred to as the “de minimis”, as per Regulation (EC) No
1998/2006.

The procedure for granting fiscal benefits is broken down into the following steps:

- application for acceptance;
- preliminary, technical and economic-financial assessment;

- acceptance or rejection.

A computerised system for managing applications and financed projects is being developed by
CDP S.p.A. to enable management of the data on a regional basis.

The Ministry of the Environment, which is responsible for the Kyoto Rotating Fund has
entrusted CDP S.p.A. with the management the Kyoto Fund, and in particular, collecting the
applications for fiscal benefits and carrying out the preliminary and economic-financial
evaluations. An Assessment Commission has been set up at the Ministry of the Environment
to carry out the preliminary technical assessments. Furthermore, the decree of 25 November
2009 gives regions and autonomous provinces the option of accepting the applications, taking
care of the preliminary phase and issuing the notification of acceptance or rejection, by making
use of entities such as regional finance houses and regional development bodies, solely for
the measures laid down for micro cogeneration, renewables and energy end-use.
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REVOLVING FUND (Kyoto Protocol)
The energy efficiency related measures that can be financed through the Fund are as follows:

-Measures for diffused micro-cogeneration:

newly constructed plants, with a nominal power of up to 50 kWe which use energy sources including
natural gas, solid vegetable biomass, liquid biofuel produced from vegetable matter, biogas and natural
gas-biomass in co-combustion.

-Measures for electric motors:
replacement of motors with a nominal power greater than 90 kWe with high-efficiency equipment.

-Measures for end-uses:

on the envelope of existing buildings, parts of existing buildings or existing property units, involving vertical,
horizontal or inclined opaque structures, transparent closures inclusive of fittings and glass, and openable
and similar fixtures such as doors and windows even if not openable, that separate the heated volume of
the building from the outside and from non-heated areas;

I) for direct environmental conditioning through district heating from cogeneration plants with a nominal
power up to 500 kWe fuelled by natural gas, solid vegetable biomass, liquid vegetable biofuels, biogas and
natural gas-biomass in co-combustion. These activities are admissible only if they involve both the
construction of the cogeneration plant and the creation of the district heating network associated with it,
including the connections to the buildings;

II) for direct environmental management through low-temperature geothermal plants up to 1 MWt;

[Il) cogeneration plants with a nominal power up to 5 MWe fuelled by natural gas, solid vegetable
biomass, liquid vegetable biofuels, biogas and natural gas-biomass in co-combustion.
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3.3 Presentation and assessment of the measures for energy efficiency improvement in
end-use — EEAP 2011

This paragraph reports the list of energy efficiency improvement activities that contribute to
achieving the national target in connection with Directive 2006/32/EC. Compared with the 2007
version, certain changes have been introduced due primarily to the following factors, depending
on the sector involved,:

- a careful review was carried out of the estimated values as at 2016 of all the activities
and related measures, based on the data gathered by monitoring the measures and
from a series of ad hoc studies and analyses carried out since 2007 with the aim of
constructing as realistic an image as possible of the principal indicators that
characterise the sectors involved in energy efficiency improvement;

- for certain types the methodology for calculating the estimate has been modified.

These factors produced differences from the individual estimated values as at 2016 and as a
result also from the overall target value, although not to a significant extent. In fact the total
estimated savings of the EEAP 2007 amounted to 126327 GWh p.a., and the readjusted value
reported in this plan amounts to 126 540 GWh p.a.

The following paragraphs will describe in detail the revisions made to each of the types of

activity.
Table 3.9 — EEAP 2011 energy efficiency improvement measures
Annual Annual CO2
Measures to improve energy efficienc energy enP:rgv emissions
p 8Y Yy savings savings avoided by
achieved | expected by 2016
by 2010 2016
Measures [GWhpa]| [GWhp.aj M tomnes]
COo,1
Residential Sector:
RES-1 Actions for compliance with Directive 2002/91/EC and to implement Leg. Dec. 5832 13500 351
192/05
RES-2 | Replacement of incandescent (GLS) bulbs with fluorescent (CFL) bulbs *3 744 4800 2.11
RES-3 | Replacement of dishwashers with class A rated appliances 21 44 0.03
RES-4 Replgcement of refrigerators and freezers with class A+ and A++ rated 32 2115 093
appliances
RES-5 | Replacement of washing machines with appliances rated higher than class A 2 420 0.18
RES-6 | Installation of solar heating panels for hot water** 1400 2200 0.97
RES-7 | The use of efficient air conditioning systems 24 540 0.24
RES-8 | The use of efficient central heating systems 13929 26750 6.66
RES-9 | Balanced flues and wood-fired boilers 325 3480 0.83
RES-10 | Natural gas decompression, PV plant 190 300 0.13
RES-11 | Low flow-rate water aerators 5878 5878 1.60
Total Residential Sector 31427 60027 17.18
Service Sector:
TER-1 | Upgrading energy efficiency of existing buildings 80 11166 2.90
TER-2 | Offering of incentives for the use of efficient air conditioning systems 11 2510 1.10
TER-3 | Low-energy bulbs and control systems 100 4300 1.89
TER-4 | Low-energy bulbs and luminous flux regulating systems (public lighting) 462 1290 0.57
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TER-5 | Low flow-rate water aerators 385 340 0.11
TER-6 | Transposition of Directive 2002/91/EC and implementation of Legislative Decree 4004 4984 1.30
192/05 on new buildings since 2005
Total Service Sector 5042 24590 7.87
Industrial Sector:
IND-1 | Low-energy bulbs and control systems 617 1360 0.60
IND-2 | Installation of more efficient electric motors 16 2600 1.14
IND-3 | Installation of inverters on electric motors 121 300 0.13
IND-4 | High-performance cogeneration 2493 6280 1.26
IND-5 | Refrigeration, inverters on compressors, replacement of boilers, recovery of 5023 9600 3.08
thermal waste
Total Industrial Sector 8270 20140 6.21
Transport Sector:
TRA-1 | Government incentives 2007, 2008, 2009 to encourage environmentally friendly 2972 2186 0.59
replacements for cars and commercial vehicles up to 3.5 tonnes
TRA-2 | Application of Community Regulation EC 443/2009 that defines levels of 19597 5.30
performance in connection with emissions from new vehicles within the
context of the integrated Community approach to the reduction of CO,
emissions from light vehicles
Total Transport Sector 2972 21783 5.89
Total Energy Savings 47711 126540 37.16

(*This value differs from the corresponding figure contained in Table 3.5, i.e. it is reduced by 50%, on the conservative
hypothesis that the number of low-energy bulbs actually installed is at least half of the total of those sold/distributed under
the EPC system; the definition of this figure has been changed from the one given in EEAP 2007 for reasons of clarity; the
PV included in RES-10 represents the proportion not covered by the incentives of the Conto Energia feed-in tariff and

contribute

s just 43GWh p.a.).

3.3.1 Calculation methodology

The estimated savings as at 2016 were assessed using the Bottom Up calculation

methodo

This choice was driven by the fact that the support measures that were put in place in order to
achieve the target specified in EEAP 2007 were tracked with effective identifying and record-
keeping tools, making it possible for the monitoring to be accurate. The following paragraphs

logy, and involved the following steps for each activity:

calculation of the annual unit energy saving (in kWh p.a. per unit);

definition of the potential for the total annual saving (taking into consideration the

number of units involved in the activity, in terms of kW p.a.);

calculation of the effect (in kWh p.a.) of the measures in the first year of its application;

calculation of the effects of the measure as at 2016.

provide a detailed description of each of the calculation procedures carried out for each type of

activity a

nd related measure.

3.3.2 Description of the individual measures

3.3.2.1 Measures to improve energy efficiency in the residential sector

In assessing the effects of applying Legislative Decree 192/05 to the energy needs for winter heating
and summer air conditioning in new/totally refurbished residential buildings, “demand for heating
service” refers to the effective energy required by the building (downstream of the heating plant)

whereas “final energy consumption” refers to the energy used to power the plant.
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‘ BOILER ‘ Effective
MTOE

Demand for heating service

In defining the demand for heating services through to 2016, reference was made to the
estimates (ISTAT/CRESME/ANCE) relating to the surface area for which building permission
was granted for new dwellings from the end of 2005 to 2009.

Table 3.10 — Estimate of surface areas of new dwellings constructed from 2005 to 2009

Year Surface area of

permits for new

buildings (m?)
2005 (1/5) 7412 041
2006 34863786
2007 33664574
2008 26931659
2009 22891910

If one assumes that from 2010 onwards the surface area of newly constructed and/or totally
renovated dwellings will amount to about 20.5 million square metres per annum (about 90% of
the figure for 2009), in 2016 the surface area of dwellings covered by the buildings decree
(Legislative Decree 192/05) will amount to about 270 million square metres, the value
accumulated during the period 2006-2016.

400
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50
0

== Millions m2 constructed cumulative

s Millions m2 constructed p.a.

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

45

Figure 3.1 — Estimate of surface areas of newly constructed dwellings as at 2020
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Table 3.11 shows the limits imposed by DPR 412/93 and Legislative Decree 192/05 on unit
consumptions of energy (kWh/m? p.a.) (with reference to a building with S/V ratio=0.6, Climate Zone D,
2000 degree days). With reference to the values in Table 3.11 and the projection of the average
performance of plants as per the graph (for Legislative Decree 192 an increase in performance was
assumed up to a value of 0.87 in 2016 and 0.9 in 2020), two distinct heating service demand curves
are formed, one relating to the limits imposed by DPR 412/93 and the other to decree 192/05. As the
table shows, the mandatory limits chosen for buildings in 2015 and 2020 are the same as current
levels with a view to basing the estimate on a conservative hypothesis, and it is also well-known that
there will be a gradual move towards almost zero energy buildings with the transposition of Directive

EPBD 2.
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Table 3.11 — Limits imposed by DPR 412 and Legislative Decree 192

Annual cons_ur_npnon of new 2005 2010 2015 2020
buildings
(kWh/m? p.a.)
DPR 412/93 95 95 95 95
Legislative Decree 192/05 70 45 45 45

92%

90%
=$=DPR 412/93

«lill=D.Igs 192/05

88%

B6%

B84%

Average performance of plant (%)

d o090

82%
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78%

& o

76%
2006
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Figure 3.2 — Projected average performance of plants in new and/or totally refurbished dwellings,

In Figure 3.3 it can be seen that, with effect from 2010, the more stringent limits imposed by
Legislative Decree 192/05 (which fall from 70 to 45 kWh/m? p.a.) and the setting of minimum
levels for usage of renewable sources by Legislative Decree 28/2011 for newly constructed
buildings, create a significant gap between the two service demand curves.
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Figure 3.3 — Estimate of the demand for heat in new and/or totally refurbished
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dwellings, with application of DPR 412/93 and Legislative Decree 192/05
(GWh)

Assuming that the number of new/totally refurbished dwellings remains constant from 2010
onwards (about 20 million m? p.a.), and estimating the heating demand in terms of the limits
imposed by DPR 412/93 and Legislative Decree 192/05, the reduction in final energy as a
result of the application of the buildings decree (Legislative Decree 192/05) amounts to about
13500 GWh in the year 2016 (Table 3.12).

Table 3.12 — Development of final consumption (MTOE) as at 2020

Final
consumption 2006 2010 2016 2020
(MTOE)
DPR 412/93 4016 13905 25648 33477
Legislative
Decree 192/05 2959 6587 12149 15858
Delta 1057 7318 13500 17600
40000
Final energy consumption for heating (GWh)
35000 _
«=$=DPR 412/93 33d1e
30000

=D .|gs 192/05
25000

20000

15000

10000

5000 -

2006 2010 2016 2020

Figure 3.4 — Final consumption of energy in new/totally refurbished dwellings, with
the application of DPR 412/93 and Legislative Decree 192/05, years 2006-2016
(GWh)
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Actions for compliance with Directive 2002/91/EC

Tide and to implement Leg. Dec. 192/05
Code RES-1
Description Type of Legislation: implementation of Directives EPBD 1 and 2
efficiency
improvement
measure
Timeframe Start: 8 October 2005 (date when Legislative Decree 192/05 became effective)
End: measure active (5th year of application)
Anticipated changes: transposition of the instructions from the recasting of
Directive 2002/91/EC and 2006/32/EC on energy services
Brief Directive 2002/91/EC for increasing the energy efficiency of buildings was

transposed by the Italian Government by means of Legislative Decree No 192
of 19 August 2005, which came into force on 8 October 2005. This decree
introduced important changes to the existing legal framework, in particular to
design methodologies, minimum standards and the inspection of installations
as well as introducing the energy performance certification of buildings.

Directive 2006/32/EC on energy services was transposed by the lItalian
Government by means of Legislative Decree 115/08 which came into force on
4 July 2008. This decree provided market incentives for ESCOs and
streamlined the procedures for the installation of solar heating panels and mini

description of
the measure

wind-generators on buildings.

Final sector RESIDENTIAL

involved

Target group Owners

Regional A process of integration and harmonisation with the regions and autonomous

application provinces is planned.
Information on| List and - New mandatory minimum requirements for primary energy needs for
execution of | description of winter heating and summer air conditioning for all new buildings and for the
the measure | the energy total refurbishment of medium-large buildings (1000 m® of useable floor

saving actions
relating to the
measure

space), with a phased application 2006-2008-2010 (a conservative choice in
consideration of the fact that from 2012 to 2020 there will be a move towards
virtually zero energy buildings for new constructions);

Higher levels of thermal insulation for the envelope and minimum
requirements for buildings that are undergoing refurbishment (without limit to
size or amount) with the same phasing as the previous point;

Mandatory energy performance certification in compliance with Directive
EPBD 2;

Promotion of the use of more efficient plant and equipment (e.g.: heat
pumps, three- and four-star rated gas boilers, for new buildings and
refurbishments);

Rationalisation of the controls on thermal systems: for heating and air
conditioning.

Obligation to cover 50% of the annual energy needs for domestic hot
water with the use of renewable energy sources (in compliance with the
provisions of Article 11, paragraph 1 of Legislative Decree 28/11);

Budget and
source of
financing

Provision for the revision and integration of the incentives system with
particular regard to the 55% tax allowances and the new “conto energia
termico” feed-in tariff provided for by Articles 27 and 28 of Legislative Decree
28/11.

There are plans to evaluate the possibility of strengthening the measures for
energy upgrading at a condominium level (the entire envelope and/or plant).
Until now these actions, which offer the greatest potential for reducing
consumption, have been carried out in only a modest number of instances.
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methodology

Authority MISE, the regions, ENEA and the RENAEL Energy Agencies
responsible for
monitoring

Energy saving | Calculation Bottom up

Saving achieved
by 2010

11119 GWh p.a.*

Saving expected
by 2016

13500 GWh p.a.

Assumptions
for the
assessment
of the energy
efficiency
activities

Description in par. 3.3.2.1

Overlap with other

measures

No overlap

(*This value differs from the figure stated in Table 1.1 on page 6 (5832 GWh p.a.) because it refers to an estimate of
the effects of applying decree 192/05 on energy consumption in the residential sector for the year 2010.
Instead, the value in Table 1.1 relates to an energy saving actually achieved and certified through monitoring of the
White Certificate measures and the 55% tax allowances. This value is very conservative because it does not include
activities resulting from the application of Legislative Decree 192/05, which will in future be monitored through the
relevant regional land registries.
If we add to the value in Table 1.1 the estimated value of the energy savings resulting from the maintenance of heat

generators (amounting to 5288 GWh p.a., see page 16) we obtain a value of 11 120 GWh p.a., which matches the
estimate in this schedule).
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Title Replacement of incandescent
(GLS) bulbs with fluorescent (CFL) bulbs
Code RES-2
Description Type of efficiency - Financial and legislative instruments: White Certificates
Improvement measure - Information / education programmes
- Adoption of minimum efficiency requirements (EC
Regulation)
- Labelling
Timeframe Start: 2005
End: still in effect
Brief description of the measure | Creation of a market in Energy Performance Certificates or
White Certificates, attesting to the reduction of primary energy
consumption resulting from energy efficiency measures and
activities
Final sector involved RESIDENTIAL
Target group Owners, tenants
Regional application No
Information on| List and description of the Replacement of incandescent (GLS) bulbs with fluorescent
execution of energy saving actions relatlng (CFL) bulbs

the measure to the measure Consumption of CFL bulbs = 20% of GLS bulbs (for the same

level of performance)
Budget and source of financing State sources of finance

Authority responsible for MiISE, AEEG, GSE and ENEA
implementation
Authority responsible for GSE - ENEA
monitoring
Energy saving | Calculation methodology Bottom up
Monitoring of White Certificates database
Saving achieved by 2010 3744 GWh p.a.*
Saving expected by 2016 4800 GWh p.a.
Assumptions for the Business as usual 2016
assessment of the energy No of dwellings: 24.1 m

efficiency activities
EEAP 2016 Scenario

Replacement of 3 GLS bulbs per dwelling with the same
number of compact fluorescent bulbs;

CFL bulbs installed in the period 2008 — 2016: 72.3 m

Total annual consumption in the sector: 7 100 GWh
Unit saving: 66 kWh p.a. for each bulb replaced

Overlap with other measures No overlap

(*This value differs from the corresponding figure contained in Table 3.7, i.e. it is reduced by 50%, on the
conservative hypothesis that the number of low-energy bulbs actually installed is at least half of the total of those
sold/distributed under the EPC system).
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improvement measure

Title Replacement of dishwashers with class A+,
A++ and A+++ rated appliances
Code RES-3
Description Type of efficiency - Financial and legislative instruments: White Certificates

- Information programmes to promote the systematic and
exclusive purchase of Class A+, A++ and A+++ dishwashers

- Adoption of minimum efficiency requirements (Regulation
1016/2010/EU)

- Implementation of energy labelling (Delegated Regulation
1059/2010/EU)

Timeframe

Start: 2005
End: still in effect

Brief description of the measure

Creation of a market in Energy Performance Certificates or White
Certificates, attesting to the reduction of primary energy
consumption resulting from energy efficiency measures and
activities

Final sector involved RESIDENTIAL
Target group Owners, tenants
Regional application No

Information on
execution of
the measure

List and description of the
energy saving actions relating
to the measure

Replacement of dishwashers with class A rated appliances

Budget and source of financing

State sources of finance

Authority responsible for
implementation

MIiSE, AEEG, GSE and ENEA

Authority responsible for GSE - ENEA
monitoring
Energy saving | Calculation methodology Bottom up
Monitoring of White Certificates database
Saving achieved by 2010 21 GWh p.a.
Saving expected by 2016 44 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Market trend:

Sales 2008-2010: 2.5 million (ref: GFK sales database)
Estimated sales for 2011-2016: 5 million (3.5 million additional
appliances and 1.5 million replacements)

Appliances in use at the end of 2010: 9.5 million
Appliances in use at the end of 2016: 11 million

Business as Usual Scenario 2016

Total consumption: 3069 GWh p.a.

Average unit consumption: 279 kWh p.a./appliance
EEAP 2016 Scenario

Total consumption: 3025 GWh p.a.
Average unit consumption: 275 kWh p.a./appliance

Overlap with other measures

No overlap
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Title Replacement of refrigerators and
freezers with class A+, A++ and A+++
rated appliances

Code RES-4

Description Type of efficiency -Financial and legislative instruments: White Certificates

improvement measure

- Information programmes

- Adoption of minimum efficiency requirements (Regulation EC
643/2009)

- Implementation of energy labelling (Delegated Regulation

1060/2010/EU)

Timeframe

Start: 2005
End: still in effect

Brief description of the
measure

Creation of a market in Energy Performance Certificates or White
Certificates, attesting to the reduction of primary energy
consumption resulting from efficiency measures and activities

Final sector involved

RESIDENTIAL

Target group

Owners, tenants

Regional application

No

Information on
execution of the
measure

List and description of the
energy saving actions
relating to the measure

Replacement of refrigerators and freezers with class A+, A++ and
A+++ rated appliances

Budget and source of
financing

State sources of finance

Authority responsible for
implementation

MISE, AEEG, GSE and ENEA

Authority responsible for GSE-ENEA
monitoring
Energy saving Calculation methodology Bottom up
Monitoring of White Certificates database
Saving achieved by 2010 82 GWh p.a.
Saving expected by 2016 2115 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Market trend:
Sales 2008-2010: 7.5 million (ref. GFK sales database)

Estimated sales 2011-2016: 15.5 million (10.8 million replacements
and 4.7 million additional appliances)

Appliances in use at the end of 2010: 31.5 million
Appliances in use at the end of 2016: 33.3 million

Business as Usual Scenario 2016

Total consumption 2016: 10273 GWh p.a.
Average consumption per appliance: 308 kWh p.a.
EEAP 2016 Scenario

Total consumption 2016: 8 158 GWh p.a.
IAverage consumption per appliance: 245 kWh p.a.

Possible overlap with other
measures

No overlap
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improvement measure

Title Replacement of washing machines
with Class A+, A++ and A+++ rated
appliances

Code RES-5

Description Type of efficiency - Financial and legislative instruments: White Certificates

- Information programme to promote the systematic and exclusive

purchase of Class A+ washing machines

- Adoption of minimum efficiency requirements (Regulation EC
1015/2010)
- Implementation of energy labelling (Delegated Regulation
1061/2010/EV)

Timeframe

Start: 2005
End: still in effect

Brief description of the
measure

Creation of a market in Energy Performance Certificates or
White Certificates, attesting to the reduction of primary energy
consumption resulting from energy efficiency measures and
activities

Final sector involved RESIDENTIAL
Target group Owners, tenants
Regional application No

Information on
execution of the
measure

List and description of
the energy saving actions
relating to the measure

Adoption of Class A+ washing machines:
Reference consumption: 0.85 kWh/cycle

Reference usage: 266 cycles p.a.
5 kg; 0.17 kWh/kg/cycle

Budget and source of
financing

State sources of finance

Authority responsible for
implementation

MIiSE, AEEG, GSE and ENEA

Authority responsible for | GSE-ENEA
monitoring
Energy saving Calculation methodology Bottom up
Monitoring of White Certificates database
Saving achieved by 2010 2 GWh p.a.
Saving expected by 2016 420 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Market trend:
Sales 2008-2010: 2.8 million (ref. GFK sales database)

Estimated sales 2011-2016: 6 million (1.7 million additional
appliances and 4.3 million replacements)

Appliances in use at the end of 2010: 23.3 million
Appliances in use at the end of 2016: 25 million

Business as Usual Scenario 2016:
Total consumption: 6 148 GWh p.a.
Average unit consumption: 244 kWh p.a./appliance

EEAP 2016 Scenario:

Total consumption: 5720 GWh p.a.
IAverage unit consumption: 227 kWh p.a./appliance

Overlap with other
measures

No overlap
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Title Installation of solar heating panels
for hot water

Code RES-6

Description Type of efficiency Financial and legislative instruments: White Certificates

improvement measure

- Agreements with the domestic electrical appliances
industry for the development and sale of innovative
products

- Information programmes

- The adoption of minimum efficiency requirements is in the

discussion phase (“Ecodesign” Directive 2009/125/EC)

- Implementation of energy labelling (measure implementing
Directive 2010/30/EU)

Timeframe

Start: 2005 for White Certificates, 2007 for 55% tax
allowances

End: still in force (55% tax allowances until 31.12.2011,
unless renewed)

Brief description of the
measure

- Creation of a market in Energy Performance Certificates
or White Certificates, attesting to the reduction of primary
energy consumption resulting from energy efficiency
measures and activities

- Tax allowances against IRPEF (tax on the income of
individuals) or IRES (corporation tax on profits of
companies) of 55% of the costs incurred for certain types of
energy upgrading work on existing buildings. Voluntary
measure.

Final sector involved

RESIDENTIAL and SERVICES

Target group

Owners, tenants

Regional application

No

Information on
execution of the
measure

List and description of
the energy saving actions
relating to the measure

Adoption of electric water heaters using various
technologies:

- solar water heaters

- heat pump water heaters

Budget and source of
financing

State sources of finance

Authority responsible for
implementation

AEEG for White Certificates
MiSE for 55% tax allowances

Authority responsible for
monitoring

AEEG - ENEA for White Certificates
ENEA for 55% tax allowances

Energy saving

Calculation methodology

Bottom up
From monitoring of the databases of White Certificates and
55% tax allowances and other measures

Saving achieved by 2010

1400 GWh p.a.

Saving expected by 2016

2200 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Market trend:

Estimated sales for 2008-2016: 10.6 million (standard
devices) of which 0.4 million are new units and 10.2
million are replacements

Units in use at the end of 2007: 11.2 million
Units in use at the end of 2016: 11.6 million (100% standard)
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Business as Usual Scenario 2016
Total consumption: 17 400 GWh p.a.
Average unit consumption: 1500 kWh p.a./appliance

EEAP 2016 Scenario
Estimated sales of efficient devices from 2008-2016:

7.1 million
o improved efficiency 58m
e solar powered 1.0m
o heat pump powered 0.25m

Total consumption: 15200 GWh p.a.

Average unit consumption: 1293 kWh p.a./device

Unit saving:

136 kWh p.a. for improved efficiency water heaters
1206 kWh p.a. for solar powered water heaters

754 kWh p.a. for heat pump powered water heaters
(for each efficient device sold in the period 2008-2016)
Possible overlap with No overlap

other measures

(The definition of this measure in EEAP 2007 has been changed for greater clarity.)
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Title The use of efficient air conditioning
systems
Code RES-7
Description Type of efficiency - Financial and legislative instruments: White Certificates
improvement measure - Programmes of information on the role of energy
certification

- air conditioning implementation of EPBD 2 and the incentive
measures laid down (55% and thermal feed-in tariff)

- Energy certification of air conditioning plants

- Adoption of minimum efficiency requirements already
established (“Ecodesign” Directive 2009/125/EC)

- Implementation of current energy labelling directive
(2002/31/EC) and new implementation measures (in the
process of being adopted) within the context of Directive
2010/30/EU

- Promotion of cooling services provided by ESCOs from
centralised plants

Timeframe Start: 2005
End: still in effect
Brief description of the Creation of a market in Energy Performance Certificates or
measure White Certificates, attesting to the reduction of primary
energy consumption resulting from efficiency measures and
activities.
Final sector involved RESIDENTIAL
Target group Owners, tenants
Regional application In collaboration with the State for the part relating to the
implementation of the buildings directive
Information on List and description of Installation of air conditioning equipment and systems
execution of the the energy saving actions | with a seasonal EER (Energy Efficiency Ratio) of at
measure relating to the measure least: standalone plant: 3.3

centralised plant: 4.1

The energy efficiency action may be carried out using the
various technologies available on the market that make it
possible to achieve the performance required.

Budget and source of State sources of finance

financing
Authority responsible for MiSE, AEEG, GSE and ENEA
implementation
Authority responsible for GSE - ENEA
monitoring
Energy saving Calculation methodology Bottom up

Monitoring of White Certificates database
Saving achieved by 2010 24 GWh p.a.

Saving expected by 2016 540 GWh p.a.

Assumptions for the Situation as at 2005 and market trend:
assessment of the energy Demand for conditioning satisfied in 2005:
efficiency activities 10 TWh f p.a., equating to 500 m m? conditioned (unit

consumption: 20 kWh fim? p.a.)
average EER (individual plant): 2.39
Giving an energy consumption of: 4.2 TWh

Business as Usual Scenario 2016

Stand-alone plants:

Demand for conditioning satisfied: 23.1 TWh f p.a. (1155
m m? conditioned)

By plants with an average EER = 3.05
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For an energy consumption of: 7.99 TWh p.a.

Centralised plant

Demand for conditioning satisfied: 0.2 TWh f p.a.
(94 m m? conditioned)

By plants with an average EER = 3.6

For an energy consumption of: 0.05 TWh p.a.

EEAP 2016 Scenario

Stand-alone plants:

Demand for conditioning satisfied: 22.9 TWh f p.a.
(1145 m m? conditioned)

Overall consumption: 7.21 TWh p.a.

Equipment with average EER = 3.2

Centralised plant
Demand for conditioning satisfied: 0.37 TWh f p.a.

Overall consumption: 0.1 TWh p.a. (18.7 m m? conditioned)

Equipment with average EER = 4.1

Unit saving:
Stand-alone plants:

90 kWh p.a. for each kWf of efficient refrigerating power

installed

Centralised plant:

100 kWh p.a. for each kWf of efficient refrigerating power

installed

Overlap with other
measures

No overlap
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Title The use of efficient central
heating systems
Code RES-8
Description Type of efficiency - Financial and legislative instruments: White Certificates

improvement measure

- Tax allowances of 55% and related modifications and
supplements with other measures (thermal feed-in tariff).

- Implementation of Legislative Decree 192:  Imposition of
more stringent constraints on the performance of heating
plants in new or refurbished buildings.

- Incentives for the replacement of inefficient boilers

- Energy Performance Certification of Buildings

- Programmes of information and of the role of energy
certification

- Promotion of heating services provided by ESCOs from
centralised plants

Timeframe

Start: 2005 for White Certificates; 2007 for 55% tax
allowances; 2005 for Legislative Decree 192.
End: still in effect

Brief description of the
measure

- Creation of a market in Energy Performance Certificates or

- Tax allowances against IRPEF (tax on the income of

White Certificates, attesting to the reduction of primary
energy consumption resulting from energy efficiency
measures and activities.

individuals) or IRES (corporation tax on profits of
companies) of 55% of the costs incurred for certain types of
energy upgrading work on existing buildings. Voluntary
measure

Final sector involved RESIDENTIAL
Target group Owners, tenants
Regional application No

Information on
execution of the
measure

List and description of
the energy saving actions
relating to the measure

Heating using non-renewable sources: installation of
efficient plants, with the following average seasonal
energy efficiency values (in relation to primary energy):
Existing buildings: Average seasonal energy
efficiency of the plant>=0.85

New or completely refurbished buildings: Average
seasonal energy efficiency of the plant>=0.90

The energy efficiency action may be carried out using the
various technologies available on the market (e.g.
condensing boilers, heat pump systems using compression
or absorption technology, high-efficiency cogeneration
plants, systems integrated with solar energy) that make it
possible to achieve the performance required.

Budget and source of
financing

State sources of finance

Authority responsible for
implementation

- MiSE, AEEG, GSE and ENEA

- MiSE for 55% tax allowances
- MiSE, Regions for implementation of Legislative Decree 192

Authority responsible for
monitoring

GSE-ENEA

Energy saving

Calculation methodology

Bottom up
From monitoring of the databases of White Certificates and
55% tax allowances (paragraph 347).

July 2011

70



PAE=

Energy Efficiency Action Plan

The figures include the energy savings resulting from the
replacement of heat generators in transposition of Directive
2002/91/EC; the savings achieved by 2010 were reduced to
exclude plants accounted for under the White Certificates
mechanism in order to avoid duplication in the statistics.

Saving achieved by 2010

13929 GWh p.a.

Saving expected by 2016

26 750 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Situation as at 2005 and market trend:

Demand for heating:

16 MTOE p.a., equating to 19.5 m heated dwellings
Average seasonal energy efficiency of the plant of
0.68

Giving an energy consumption of: 22.7 MTOE (1.16
TOE p.a./dwelling)

Business as Usual Scenario 2016:

Demand for heating:

17.7 MTOE p.a., equating to 21.5 m heated dwellings (of
which 2 m dwellings will be new).

Average seasonal energy efficiency of the plant: 0.76
Equating to an energy consumption of: 22.4 MTOE (1.04
TOE p.a./dwelling)

EEAP 2016 Scenario:

Demand for heating services:

The same figure as the BAU scenario.
Average seasonal energy efficiency of the
plant: 0.86

Giving an energy consumption of: 20.1 MTOE
(*) (0.93 TOE p.a./dwelling)

Unit saving: 0.25 TOE p.a./dwelling

Possible overlap with
other measures

Possible overlap of 55% tax allowances and White
Certificates
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Title Balanced flues and wood-fired boilers

Code RES-9

Description Type of efficiency - Incentives and tax allowances for the replacement of
improvement measure inefficient boilers

- Imposition of more stringent constraints on the performance
of heating plants in new or refurbished buildings

- 55% tax allowance

- Promotion of heating services provided by ESCOs

from centralised plants

- Programmes of information and of the role of energy

certification

Timeframe Start: 2007 for 55% tax allowances.

End: still in force (55% tax allowances until 31.12.2011,
unless renewed)

Brief description of the - Tax allowances against IRPEF (tax on the income of

measure individuals) or IRES (corporation tax on profits of companies)

of 55% of the costs incurred for certain types of energy

upgrading work on existing buildings and related modifications

and integrations with other measures (heat feed-in tariff).
Voluntary measure.

Final sector involved RESIDENTIAL

Target group Owners, tenants

Regional application No
Information on List and description of Installation of balanced flues and wood-fired boilers for
execution of the the energy saving actions domestic use (heating, domestic hot water, cooking)
measure relating to the measure with the following average seasonal energy efficiency

(in relation to primary energy):

Classification of balanced flues and wood-fired
boilers: Class C — Plant efficiency rating = 0.53
Class A — Plant efficiency rating = 0.75

Budget and source of State sources of finance
financing
Authority responsible for MISE - ENEA
implementation
Authority responsible for MiSE, the Regions, ENEA
monitoring
Energy saving Calculation methodology Bottom up

From monitoring of the database of 55% tax allowances
(paragraph 347).

Saving achieved by 2010 325 GWh p.a.

Saving expected by 2016 3480 GWh p.a.

Assumptions for the Situation as at 2005 and market trend:

assessment of the energy
efficiency activities

Consumption of renewable fuels in the domestic sector:
12.79 TWht p.a., equating to 1.1 MTOE.

Domestic sector demand for heating obtained from
renewable fuels amounting to 6.8 TWht p.a. (average
Class C plant).

Unit demand for heating for an average dwelling 0.75

TOE p.a.

Assumption that 780 000 dwellings will be heated totally by
wood.
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Business as Usual Scenario 2016: Situation unchanged

EEAP 2016 Scenario: Demand for heating services:
unchanged.

Replacement of boilers and hearths in 780000 dwellings;
with Class A equipment

Energy consumption: 9.31 TWht (0.8 MTOE)

Unit saving: 4.45 MWht p.a. per dwelling
(0.38 TOE p.a./dwelling)

Overlap with other No overlap
measures

N.B. In this sector it is essential to promote regular maintenance to confirm the efficiency in terms of the plant
certification, pursuant to DPR 59/09, also for domestic biomass installations, the only exclusion being for open
hearths.
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3.3.2.2 Measures to improve enerqy efficiency in the services sector (including the public sector)

Knowledge about the size and the energy characteristics of the national building stock for non-
residential use is, at present, very imprecise. Characterised by a disparate make up
(construction, plant engineering and intended use), this sector currently provides minimal data
on its property and there are large gaps in the information on operational and maintenance
matters.

The current status of the energy efficiency of the buildings was assessed in reference to what
was laid down until 2005 in Law 373/76 and DPR 412/93. Assessment of possible
improvements, however, was made in reference to the requirements of Legislative Decree
192/05 and subsequent modifications.

In order to determine the extent of the building stock and its distribution across the country,
reference was made to the ENEA-CRESME data, with regard both to schools and to buildings
used for offices and hotels. It should be pointed out in connection with offices, that only
buildings fully occupied by bodies involved in public administration were taken into
consideration, excluding therefore all buildings occupied by public bodies, but located in
apartments or other buildings not fully public-owned.

Office buildings in particular form a significant part of the building sector, and are also of great
significance in terms of energy consumption.

Within this context, public administration has the duty to carry out works on the buildings for
which it is responsible, in keeping with the policy of reducing consumptions and rationalising
the use of energy, without forgetting that activities carried out in public can also serve as a
good example to the private sector as well as being a factor for raising the quality of the
market. This action finds impelling support in Directive EPBD 1 and Legislative Decree 192/05.
The very same obligations are made even more stringent by Directive 2010/31/EC (EPBD 2).

To this end, for the categories of buildings for which there is a significant amount of data,
schools, hotels and offices, ENEA has developed a methodology that has made it possible to
determine the characteristics of “typical buildings” in order to carry out an assessment of the
feasibility of the various kinds of energy upgrading works. The energy analysis of the building
stock reviewed was carried out using different models of building types characterised by
distinct layouts and structural types (see the panel below), in accordance with the eras of
construction into which the building stock has been sub-divided.
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Schools Characteristic UOM | Value
Volume m- 11700
The educational sector is one of the most well-studied, for Building plan v 900
various reasons (among them safety), hence its size is fairly Envelope surface area = 3490
certain being in the order of 52000 units, of which 40% are in the
north, 22% in the centre and 38% in the south. The majority of | OPaque surface area m* e
school buildings are not of recent construction, nearly 35000 | Transparent surface m* 507
schools (67%) in fact pre-date Law 373/76. Building height m 13
SV (1/ma) 03

In order to determine the energy consumed for heating, a typical building was defined as being
representative of the entire building stock, the characteristics of which are shown in the table above.

Public Administration

The “Public Administration” sector is absolutely the least known: it is known that there are about 15000
bodies issuing contracts in Italy and that the total number of “Administration” buildings occupied solely for
non-residential activities (public and private) is about 80000 units.

The number of buildings used “totally as offices” is 13580, equating to a covered surface area of 23.4
million m?. The breakdown of public buildings by sector is shown in the following table:

Buildings  Surface
Local Government 9550 16811119
Education 2025 2594 456
Health 508 2285834
Research and Development 247 491701
Electricity, gas, water 129 100312
Buildings and constructions 128 189469
Other 993 955683
Totals | 13581 | 23428573

Source CRESME-ENEA
At a provincial level, Rome has the highest number of buildings (735) followed by the provinces of Turin
(426), Naples (376) and Milan (371). These first 4 provinces account for 14% of the entire national
building stock. The covered surface areas are primarily concentrated in the provinces of Rome (3.1
million m®) followed by Milan (920 thousand), Naples (833 thousand)
and Turin (799 thousand). In terms of surface areas, 50% is concen-
trated in the first 16 provinces, this datum being of significant import-
ance in determining the target for any actions to improve efficiency
and raise awareness. The national distribution, by province, is
shown on the accompanying map.

EDIFICI
[ fino a 50 «
[ da 50 a 100 (45)
I 9@ 200 a 300 (13)
Il ¢a 300 a 500 (3)

A “typical building”, representative of the entire building stock, has
also been defined for offices: the average volume was set at about
6000 cubic metres, the floor plan at 500 square metres and the
surface/volume ratio at 0.35.

Hotels

The overall number of hotels was estimated at 25845 buildings, of which 14781 are in the north (57%),
5319 in the centre (21%) and 5745 in the south (22%). With regard to hypothesising on a reference
building, the average volume was set at about 6450 cubic metres, the surface area at 537 square metres,
the height between floors at 3.2 metres and the S/V ratio at 0.4.
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For each of the aforementioned end-uses, the estimate of the savings by 2016 in relation to
measure TER-1 was made by simulating a set of 6 different types of building, differentiated by
local climate (north, central, south) and by age (pre-373/76 and post-373/76).

The consumption was then calculated for each of these buildings, taking the building type as a
reference and multiplying the value obtained by the corresponding number of units. From an
energy point of view, the activities anticipated match the standards laid down by Legislative
Decree 192/05 and subsequent implementing decrees. The activities were applied to the
various end-uses, considering only those actually applicable and capable of being carried out

while ensuring the continuity of use of the buildings involved.

The activities taken into consideration were:

thermal insulation of the roof space;

thermal insulation of the roofing and heat-dispersing opaque outer walls;
replacement of doors and windows;

upgrading the conditioning plant’s regulation system (thermostatic valves, etc.);
replacement of heat generator;
solar panels for the production of DHW;

external solar screens on south-facing sides of the building.

Current consumption for heating the buildings examined amounted to about 2.5 MTOE. The
actions proposed cover about 42% of the buildings and produce savings of 0.95 MTOE,
equating to 11166 GWh p.a.

Table 3.13 — Consumption for heating the buildings considered: schools, administration and hotels

Building No of No buildings % Millions | Consumption of bldings |Reduction in
type buildings worked on cubic worked on GWh p.a. |consumption
metres Before After GWh p.a.
Schools 52000 22095 42 259 11434 2636 8798
Admin 13581 6073 45 36 1475 403 1072
Hotels 25845 10577 41 68 2275 979 1296
TOTALS 91426 38644 42 363 15165 4013 11166

Detail of the calculation of the energy saving potential in the buildings considered

In the case of the school buildings it was assumed that actions were carried out on about 22000
buildings (42% of the total), weighted towards the older buildings. The reduction in (final) energy
consumed just for heating, obtainable with the intervention strategies described in the preceding

paragraph, is about 8 800 GWh (0.76 MTOE).

The following graphic shows the results broken down by geographical area: naturally, the greatest
savings were obtained in the north, by virtue of the higher number of operating hours per annum of the
heating systems.
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Given the Public Administration’s role of setting an example, an assumption was made that work would be
carried out in about 45% of buildings used for administration purposes, over 6 000 buildings. Energy
consumption for winter heating (summer air conditioning was excluded) of the entire building stock was
estimated at about 2700 GWh (0.23 MTOE): after carrying out the proposed work on 45% of the
buildings, this consumption fell to 1640 GWh (0.14 MTOE).
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In the light of the energy efficiency incentives provided for in the recent Legislative Decree No 28/2011 in
transposition of Directive 2009/28/EC, for hotels an assumption was made that work would be carried out
on about 10500 buildings (about 40%). As can be seen in the graphic, due to the works carried out on the
envelope of the buildings involved, the final energy consumption for heating (it should be noted that air

conditioning was excluded) falls from the current 4861 GWh (0.42 MTOE) to little more than 3500 GWh (0.31

MTOE).
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Title Upgrading energy efficiency of existing
buildings
Code TER-1
Description Type of efficiency - Financial and legislative instruments: White Certificates
improvement - Information programmes
measure - Incentives for the replacement of inefficient boilers

- Imposition of tighter constraints on the performance of
heating plants in new or totally refurbished buildings

- Energy Performance Certification of Buildings

- Promotion of heating services provided by ESCOs from
centralised plants

Timeframe Start: 2005 for White Certificates;
End: still in effect

Brief description of the Creation of a market in Energy Performance Certificates or
measure White Certificates, attesting to the reduction of primary energy
consumption resulting from energy efficiency measures and
activities.
Final sector involved SERVICES
Target group State sources of finance
Regional application No
Information on List and description of Heating using non-renewable sources: installation of efficient
execution of the the energy saving plants, with the following average seasonal energy efficiency
measure actions relating to the values (in relation to primary energy):
measure Existing buildings:

Average seasonal energy efficiency of the plant>=0.85

New and totally refurbished buildings average seasonal
energy efficiency of the plant >= 0.90

The energy efficiency action may be carried out using the
various technologies available on the market (e.g. condensing
boilers, heat pump systems using compression or absorption
technology, high-efficiency cogeneration plants, systems
integrated with solar energy) that make it possible to achieve
the performance required.

Budget and source of State sources of finance
financing
Authority responsible for | AEEG
implementation
Authority responsible for | AEEG - ENEA

monitoring
Energy saving Calculation methodology | Bottom up
Monitoring of White Certificates database
Saving achieved by 80 GWhp.a.
2010
Saving expected by 2016 | 11166 GWh p.a.
Assumptions for the Described in par. 3.3.2.2.
assessment of the
energy efficiency
activities
Overlap with other No overlap
measures
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improvement measure

Title Incentives for the use of efficient air
conditioning systems

Code TER-2

Description Type of efficiency - Financial and legislative instruments: White Certificates

- Information programmes
- Incentives to replace obsolete equipment

- Promotion of cooling services from centralised plants

Timeframe

Start: 2005
End: still in effect

Brief description of the
measure

Creation of a market in Energy Performance Certificates or
White Certificates, attesting to the reduction of primary energy
consumption resulting from energy efficiency measures and
activities.

Final sector involved SERVICES
Target group Owners, tenants
Regional application No

Information on
execution of the
measure

List and description of the
energy saving actions
relating to the measure

Installation of air conditioning equipment with a seasonal
EER (Energy Efficiency Ratio) of at least:

standalone plant: 3.3
heat pump driven plants: 4.1

The energy efficiency action may be carried out using the
various technologies available on the market (e.g. condensing
boilers, heat pump systems using compression or absorption
technology, high-efficiency cogeneration plants, systems
integrated with solar energy) that make it possible to achieve
the performance required.

Budget and source of
financing

State sources of finance

Authority responsible for ~ |AEEG
implementation
Authority responsible for ~ |AEEG - ENEA
monitoring
Energy saving Calculation methodology Bottom up
Monitoring of White Certificates database
Saving achieved by 2010 11 GWh p.a.
Saving expected by 2016 2510 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Situation as at 2005 and market trend:

Demand for conditioning satisfied in 2005: 41.87 TWh f p.a.
Satisfied by plants with average seasonal EER: 2.9. Giving an
energy consumption of: 14.5 TWh

EEAP 2016 Scenario:

Demand for conditioning satisfied: the same figure as the
BAU scenario. Satisfied by plants with average seasonal
EER: 3.55. Giving an energy consumption of: 19.1 TWh

p.a.

Unit saving

Stand-alone plants: 90 kWh p.a. for each kWf of efficient
refrigerating power installed.

Centralised plant: 100 kWh p.a. for each kWi of efficient
refrigerating power installed

Overlap with other
measures

No overlap
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Title Energy-efficient lamps and control
systems

Code TER-3

Description Type of efficiency - Financial and legislative instruments: White Certificates

improvement measure

- Energy performance certification of lighting installations

- Financial assistance (reduced VAT, tax rebates) for
modernisation of lighting installations

- Concessions for the running of public lighting services by
ESCOs.

- Adoption of minimum efficiency requirements (EC
Regulation)

Timeframe

Start: 2005
End: still in effect

Brief description of the
measure

Creation of a market in Energy Performance Certificates or
White Certificates, attesting to the reduction of primary
energy consumption resulting from energy efficiency
measures and activities.

Final sector involved SERVICES
Target group Owners, tenants
Regional application No

Information on
execution of the
measure

List and description of
the energy saving actions
relating to the measure

- Replacement of type T12 and T8 linear halophosphate
fluorescent lamps with magnetic ballasts, with type T5 linear|
fluorescent lamps with electronic ballasts (savings
achievable of at least 35%).

- Introduction of control systems with motion detectors and
flux regulation integrated with natural light (savings
achievable of 40% on consumption levels in the absence of
a control system).

- New and refurbished plants must conform to the minimum
energy efficiency values in compliance with the
parameters laid down in standard UNI EN 12464-1 and
EN 15193.

Budget and source of
financing

State sources of finance

Authority responsible for AEEG
implementation
Authority responsible for AEEG - ENEA
monitoring
Energy saving Calculation methodology Bottom up
Monitoring of White Certificates database
Saving achieved by 2010 100 GWh p.a.
Saving expected by 2016 4300 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Situation as at 2005 and market trend:

consumption for lighting in the services sector in 2005
was 219 TWh. It is assumed that 75% of this
consumption is attributable to systems with inefficient
fluorescent lamps that have no control systems.

- Average power per light point of current systems:
(2xT8+VVG): 90 W

- Hours of operation per annum: 2250
- No of light points: 82 m

Business as Usual Scenario 2016: No action on existing
light points.

July 2011

80



PAE=

Energy Efficiency Action Plan <012

EEAP 2016 Scenario:

Replacement with T5 lamps and electronic ballasts on 60% of
existing light points

Addition of control systems with motion sensors and flux
regulators integrating natural light on 20% of light points

Unit saving:
- Replacement with T5 lamps and electronic ballasts:
annual saving per light point: 70 kwWh p.a.
- Control systems with motion sensors and flux regulators
integrating natural light:
additional annual saving per light point: 52 kWh p.a.

Overlap with other No overlap
measures
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Title Energy-efficient lamps and luminous
flux regulating systems (public lighting)

Code TER-4

Description Type of efficiency - Financial and legislative instruments: White

improvement measure

Certificates

- Information / education programmes

- Taxation of mercury vapour bulbs

- Concessions for the running of public lighting services
by ESCOs

Timeframe

- Start: 2005
- End: still in effect

Brief description of the
measure

Creation of a market in Energy Performance Certificates or
White Certificates, attesting to the reduction of primary
energy consumption resulting from energy efficiency
measures and activities.

Final sector involved SERVICES
Target group Owners, tenants
Regional application No

Information on
execution of the

List and description of
the energy saving actions

Replacement of mercury vapour bulbs with new technology
bulbs (metal halide / sodium HP)

measure relating to the measure
Budget and State sources of finance
source of
financing
Authority responsible for |AEEG
implementation
Authority responsible for |AEEG - ENEA
monitoring
Energy saving Calculation methodology Bottom up
Monitoring of White Certificates database
Saving achieved by 2010 462 GWh p.a.
Saving expected by 2016 1290 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Situation as at 2005 and market trend:

Installed base of mercury vapour lamps of 80, 125, 250
and 400W: 5760 million

Consumption of above-mentioned lamps: 2.86 TWh p.a.
(out of 6.1 TWh p.a. of overall consumption for public
lighting).

Average consumption per mercury vapour lamp: 498 kWh
p.a.

Business as Usual Scenario 2016: Same number of
mercury vapour lamps as installed today

EEAP 2016 Scenario: Complete replacement of installed
mercury vapour lamps as at 2005.

Overall consumption of lamps replaced as a result of the
proposed measure: 1809 GWh p.a.

Unit saving: Average saving for each mercury vapour
lamp replaced: 314 kWh p.a.

Overlap with other
measures

No overlap
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Title Transposition of Directive 2002/91/EC
and implementation of Leg. Dec.
192/05;

Code TER-6

Description Type of efficiency Legislation

improvement measure

Timeframe

Start: 8 October 2005 (date when Legislative Decree 192/05
became effective)

End: measure active (5th year of application)

Anticipated changes: transposition of the instructions from
the recasting of Directive 2002/91/EC with the publication of
Directive 2010/31/EU and revision of 2006/32/EC on energy
services

Brief description of the
measure

Directive 2002/91/EC on the increasing of the energy
efficiency of buildings was transposed by the Italian
Government by means of Legislative Decree No 192 of 19
August 2005, which came into force on 8 October 2005.
This decree introduced important changes to the existing
legal framework, in particular to design methodologies,
minimum standards and the inspection of plants as well as
introducing the energy performance certification of buildings.
Directive 2006/32/EC on energy services was transposed by
the Italian Government by means of Legislative Decree
115/08 of 30 May 2008. This decree provided incentives for
the ESCO market, streamlined the procedures for works on
buildings to install thermal solar panels, mini wind
generators and cogeneration plants with a power of less
than 300MW, and raised the required building energy
performance levels of public buildings and buildings for
public use.

Final sector involved

SERVICES

Target group

Property owners

Regional application

A process is anticipated for harmonisation with regions and
autonomous provinces that have already enacted a
legislative instrument in transposition of the directive.

Information on
execution of the
measure

List and description of
the energy saving actions
relating to the measure

- New mandatory minimum requirements for primary energy
needs for winter heating and for the energy needs of the
building envelope with regard to summer air conditioning for
all new buildings and for the total refurbishment of medium-

large buildings (1 000 m? of useable floor space), with a
phased application of the performance standards 2006-
2008-2010;

- Higher levels of thermal insulation for the envelope and
minimum requirements for buildings that are undergoing
refurbishment (without limit to size or amount) with the
same phasing as the previous point;

- Mandatory energy performance certification of new and
refurbished buildings and in the event of sale;

- Promoting the use of more efficient plant and equipment
(e.g. heat pumps, three- and four-star gas boilers, for new
and refurbished buildings);

- Rationalising of checks on heating systems, updating the
performance inspection intervals in order to contain
consumption;
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- Mandatory covering of 50% of the annual primary
energy needs for domestic hot water by means of
renewable energy sources (20% for buildings in old town
centres);

Budget and source of No specific financing provided for (legal obligation)

financing

Authority responsible for MISE and the Regions

implementation

Authority responsible for MISE, the Regions and ENEA

monitoring

Energy saving Calculation methodology Bottom up

Saving achieved by 2010 4004 GWh p.a.

Saving expected by 2016 4984 GWh p.a.
Assumptions for the For the calculation methodology adopted see par.
assessment of the energy | 3.3.2.2.

efficiency activities
Overlap with other No overlap
measures
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3.3.2.3 Measures to improve energy efficiency in the industrial sector

As far as the industrial sector is concerned, the figures for the energy savings anticipated by 2016
from the measures relating to high-efficiency electric motors (IND-2) and the installation of inverters
on electric motors (IND-3) have been changed from those in EEAP 2007.

The expected annual savings targets in EEAP 2007 for electric motors were:

- Measure IND-2 (high-efficiency motors): 3400 GWh p.a. by 2016, (1100 GWh p.a.
by 2010).

- Measure IND-3 (installation of inverters): 6400 GWh p.a. by 2016, (2100 GWh p.a.
by 2010).

These estimates were based on scenarios that assumed that the 20% fiscal incentives would
be in place for a minimum of 5 years, whereas this incentive was abolished in 2010, and in
general they were not a good representation of the evolution of the Italian market during those
years. As a consequence, there is little correlation between the energy savings targets
estimated in EEAP 2007 and the certified data from the 20% tax allowances and the White
Certificates.

The savings actually recorded — as at 2010 — from the 20% tax allowances (over 4 years) were
16 GWh p.a. for IND-2 (2 GWh p.a. from White Certificates), and 121 GWh p.a. (116 from WC)
for IND-3, data that can be considered to be understated but, nevertheless, consistent with the
calculations made by ENEA on the ANIE? data, which indicate the number of high-efficiency
motors installed in Italy (in 2006) to be in the order of 3% of the total.

It can be seen that the electric motor sector offers enormous potential for energy efficiency that
has not yet been exploited, since end users do not have a natural tendency to invest in energy
efficiency, even when there is a clear financial benefit in doing so.

Assuming that the general conditions, from here until 2016, remain unchanged from those of
the last four years, the new EEAP targets for energy saving can be calculated on the basis of
projections made on the 2010 monitoring data.

The numerical results of these projections of Energy Savings (ES) by 2016 are:
ESino-2 = 40 GWh p.a. (for high-efficiency motors) D
and
ESino-s = 304 GWh p.a. (for inverters) (2)
The concurrence of a particular baseline?®, and the recent issuing of a fairly restrictive European
Regulation, allow projection (1) to be viewed as a good approximation of the savings that will be

produced by the incentives (White Certificates), but not representative of the actual improvement in
energy efficiency of the installed motor base in Italy as at 2016.

2" ANIE: the Confindustria federation that represents the electricity sector
% Bertoldi, P. and Rezessy, S.: Recommended bottom-up calculation model in the scope of Directive 2006/32/EC.
Presentation for the European Energy Efficiency Action Plan scopes. Joint Research Centre — Institute of Energy, Ispra, 2011.
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The benefit deriving from Regulation 640/2009% is twofold: an initial effect is that all the motors of the
installed base (normally class EFF3) that reach their end of life will be replaced by more efficient
machinery (IE2 or IE3); the second effect is the fact that the new motors, purchased for new plants,
will be at least Class IE2 (rather than EFF2).

Energy efficiency benefit on the installed motor base

According to the EEAP baseline required by the European Commission and the conditions
outlined above, the energy savings attributable to Community Regulation 640/2009 amount to
the energy consumed by the installed machines in 2007, multiplied by a Savings Factor (SF)
that takes account of the differences between the average performance of the installed base
and the performance of the new motors installed, and by an appropriate Rate of Replacement
(RR) that is dependent on the length of life of the machines.

ESe40-2000 = E2007 X SF x RR (3)

Consider the following illustrative and cautious assumptions:

— the reference data are correct and in line with those available in the ISTAT-RSE databases; the
reference year is 2005 (cautious assumption);

— the installed motor base is sub-divided into the following 5 power classifications: 0.75-3.00 kW;
3.01-7.50 kW; 7.51-22.0 KW; 22.1-90.0 kW; above 90 kW,

— the performance of the installed motor base is taken to be totally EFF3;

— out of prudence, correction factors were not applied to account for the natural drop in
performance of machines at the end of their lives (typically down 2%);

— the performance of new motors, acquired to replace old motors in the installed base is: IE2 for
all from mid-2011 to the end of 2014 (phase 1); IE2 for P<7.5 kW and IE3 for P>=7.5 kW for
the years 2015 and 2016 (phase 2);

— the performance figures for the power classes were calculated with a weighted average as in
[12].

— the RR depends on the average life of the machine being used, for the various power classes,
and is that of the source®.

2 Directly applicable and valid in all Member States, without the need for transposition by national laws.

% y. Ciarniello: MOTORI. Una procedura per la previsione del numero di motori elettrici dei comparti dell'industria
(MOTORS. A procedure for forecasting the number of electric motors in the industrial sector. CESI-Ricerca, Report
A07005492, 2008
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According to the assumptions and the sources indicated above, the energy saving represented
by formula (3) may be calculated fairly accurately by using a simple spreadsheet.

The results of the calculations are summarised below.

Phase 1: Starting from 16 June 2011 and until the end of 2014 there will be a saving of
422 GWh p.a. This annual saving, for 3.5 years, will produce an energy saving of: 1477 GWh

p.a.

Phase 2: Starting from 1 January 2015 and until the end of 2016 there will be a saving of
502 GWh p.a. This annual saving, for the two remaining years covered by the EEAP, will save:
1004 GWh p.a.

The benefit that Regulation 640/2009 will produce for the purposes of the EEAP on the
installed motor base as at 2005, can be quantified as at least (1477+1004) 2481 GWh p.a. by
31 December 2016.

Energy efficiency benefit on new plant

For motors installed on new plant the following saving can be estimated:

Phase 1: Starting from 16 June 2011 and until the end of 2014 (all IE2) there will be a
saving of 17 GWh p.a. This annual saving, for 3.5 years, will produce an energy saving of: 60
GWh p.a.

Phase 2: Starting from 1 January 2015 and until the end of 2016, instead, there will be a
saving of 28 GWh p.a. During the two remaining years covered by the EEAP (2016), this will
produce a saving of another 56 GWh p.a.

The benefit that Regulation 640/2009 will produce for the purposes of the EEAP on new plant
can be quantified as at least (60+56) 116 GWh p.a. by 31 December 2016.

Overall energy efficiency benefit of the requlation

In accordance with the assumptions listed above, by 31 December 2016 Regulation 640/2009
will have produced an energy saving (calculable for EEAP purposes in accordance with the
baseline) of: 2481+116 = 2600 GWh p.a.

In accordance with the assumptions listed above, summing the projections of the monitored
data to the benefits produced by Regulation 640/2009 it is possible to identify the following new
savings values expected for EAP purposes by 2016:

ESinb-2=2640 GWh p.a.
ESino-3 = 300 GWh p.a.
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Title Energy-efficient lighting and control
systems

Code IND-1

Description Type of efficiency - Financial and legislative instruments: White Certificates

improvement measure

- Energy performance certification of lighting installations

- Financial assistance (reduced VAT, tax rebates) for
modernisation of lighting installations

- Concessions for the running of public lighting services

by ESCOs
- Adoption of minimum efficiency requirements (EC
Regulation)
New energy labelling under discussion
Timeframe Start: 2005

End: still in effect

Brief description of the
measure

Creation of a market in Energy Performance Certificates or
White Certificates, attesting to the reduction of primary
energy consumption resulting from energy efficiency
measures and activities.

Final sector involved INDUSTRY
Target group User companies, ESCOs
Regional application No

Information on
execution of the
measure

List and description of the
energy saving actions
relating to the measure

1. Replacement of type T12 and T8 linear halophosphate
fluorescent lamps with magnetic ballasts, with type T5
linear fluorescent lamps with electronic ballasts (savings
achievable of at least 35%).

2. Introduction of control systems with motion detectors
and flux regulation integrated with natural light (savings
achievable of 40% on consumption levels in the
absence of a control system).

- New and refurbished plants must conform to the minimum
energy efficiency values in compliance with the parameters
laid down in standard UNI EN 12464-1 and EN 15193

Budget and source of
financing

State sources of finance

Authority responsible for |AEEG
implementation
Authority responsible for |AEEG - ENEA
monitoring
Energy saving Calculation methodology Bottom up
Monitoring of White Certificates database
Saving achieved by 2010 617 GWh p.a.
Saving expected by 2016 1360 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Situation as at 2005 and market trend:

Consumption for lighting in the industrial sector in 2005 was
13 TWh. It is assumed that 75% of this consumption is
attributable to systems with inefficient fluorescent lamps that
have no control systems.

Average power per light point of current systems:
(2xT8+VVG): 90 W

Hours of operation per annum:
3000

Number of light points: 36 million

Business as Usual Scenario 2016: No action on existing
light points.
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EEAP 2016 Scenario:

Replacement with T5 lamps and electronic ballasts on 50% of
existing light points

Addition of control systems with motion sensors and flux
regulators integrating natural light on 20% of light points

Unit saving:

-Replacement with T5 lamps and electronic ballasts:
annual saving per light point: 95 kWh p.a.

-Control systems with motion sensors and flux regulators
integrating natural light: additional annual saving per light
point: 70 kWh p.a.

Overlap with other No overlap
measures
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Title Installation of more efficient electric
motors

Code IND-2

Description Type of efficiency - Financial and legislative instruments: White

improvement measure

Certificates
- Information programmes
- 20% tax incentives for the installation of high-
efficiency equipment (from 2007 to 2010 but not
beyond)
European Regulation 640/2009

Timeframe

Start: 2007
End: 31 December 2016

Anticipated changes: from 1 January 2011 the 20% tax
incentives were no longer available; from 16 June 2011 the
impact of this measure will cease due to the coming into
effect of European Regulation 640/2009.

Brief description of the
measure

Creation of a market in Energy Performance Certificates or
White Certificates, attesting to the reduction of primary
energy consumption resulting from energy efficiency
measures and activities.

Final sector involved INDUSTRY
Target group User companies, ESCOs
Regional application No

Information on
execution of the
measure

List and description of the
energy saving actions
relating to the measure

The installed motor base involved from 2011 has the

following characteristics: asynchronous three phase

squirrel cage motors; low tension; 2, 4 or 6 pole (2 and 4

pole until 2010); nominal power between 0.75 kW and 375

kW (between 1.1 kW and 90 kW until 2010)

The minimum efficiency required of new electric motors

entering the market is rising over time. In particular:

- with effect from 16 June 2011 all motors must have a
minimum efficiency level of at least class IE2 (comparable
to the old class EFF1);

- with effect from 1 January 2015 motors with a capacity
greater than 7.5 kW must have a minimum efficiency level
equal to IE3 (currently the highest class of efficiency);

- with effect from 1 January 2017 all motors must have a
minimum efficiency level of IE3 (but this requirement goes
beyond the time limit of the EEAP).

Budget and source of
financing

State sources of finance

Authority responsible for | AEEG
implementation
Authority responsible for | AEEG - ENEA
monitoring

Energy saving Calculation methodology Bottom up

Monitoring through the White Certificate mechanism and
Confindustria-ANIE sales data

Saving achieved by 2010

16 GWh p.a.

Saving expected by 2016

2600 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Description in par. 3.3.2.3

Overlap with other
measures

July 2011
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Title Installation of inverters on electric
motors
Code IND-3
Description Type of efficiency - Financial and legislative instruments: White
improvement measure Certificates

- Information programmes

20% tax incentives for the installation of high-efficiency
equipment (from 2007 to 2010 but not beyond)

Timeframe

Start: 2007

End: 2016

Anticipated changes: new standard schedules will be
prepared that broaden the scope of the machines covered by
the measure.

Brief description of the
measure

Creation of a market in Energy Performance Certificates or
White Certificates, attesting to the reduction of primary energy
consumption resulting from energy efficiency measures and
activities.

Final sector involved INDUSTRY
Target group User companies, ESCOs
Regional application No

Information on
execution of the
measure

List and description of
the energy saving
actions relating to the
measure

Installation of inverters on electric motors. The installation of
inverters on electric motors that operate under low load factor
conditions enables an improvement in the performance.

To this end standard schedules applicable to pumping
systems are in effect

Budget and source of
financing

State sources of finance

Authority responsible for AEEG
implementation
Authority responsible for AEEG - ENEA
monitoring

Energy saving Calculation methodology Bottom up

Monitoring through the White Certificate mechanism: standard
schedules available solely for pumping systems (numbers 09
to 16). ANIE sales data not available.

Saving achieved by 2010

121 GWh p.a.

Saving expected by 2016

300 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Description in par. 3.3.2.3

Overlap with other
measures

Possible overlap between White Certificates and the tax
incentives (20%).

Only the higher value of the two mechanisms is considered.
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Title High-performance co-generation
Code IND-4
Description Type of efficiency - Financial and legislative instruments: White Certificates

improvement measure

- Information programmes
Incentives for high-efficiency cogeneration in an industrial
environment

Timeframe

Start: 2005
End: still in effect

Brief description of the
measure

Creation of a market in Energy Performance Certificates or
White Certificates, attesting to the reduction of primary
energy consumption resulting from energy efficiency
measures and activities.

Final sector involved INDUSTRY
Target group User companies, ESCOs
Regional application No

Information on
execution of the
measure

List and description of the
energy saving actions
relating to the measure

Characteristics of high-efficiency cogeneration systems:
- Energy utilisation factor: 80%
- Power-to-heat ratio: 0.66

Budget and source of
financing

State sources of finance

Authority responsible for |AEEG
implementation
Authority responsible for |AEEG - ENEA
monitoring
Energy saving Calculation methodology Bottom up
Monitoring of White Certificates database
Saving achieved by 2010 2493 GWh p.a.
Saving expected by 2016 6280 GWh p.a.

Assumptions for the
assessment of the energy
efficiency activities

Situation as at 2005 and market trend:
Useful heat cogenerated: 4.6 MTOE

Business as Usual Scenario 2016: The situation as at
2005

EEAP 2016 Scenario:
Additional production through cogeneration of:

- 1 MTOE p.a. of electrical power
- 1.5 MTOE p.a. of thermal energy

Unit saving: 0.36 MTOE p.a. for each MTOE of useful heat
(co-produced)

Overlap with other
measures

None
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Estimate of the impact on final energy consumption of the recycling of waste and exploiting of secondary
materials

Among the various national strategies that have an impact on final energy consumption, the policies on the
recycling of waste and the exploitation of secondary materials play an important role.

In fact, the industrial reuse of materials, as well as making great sense financially, delivers significant environmental
benefits with particular regard to the reduction of energy consumption and green-house gas emissions. A recent
study entitled Ambiente Italia®' made an evaluation of the impact of recycling in Italy on the environment and on
energy by analysing the life-cycle of individual materials.

The estimate made on the effects of recycling, in relation to a total of 40 million tonnes of material (from
consumption and production cycles) reused in ltalian industry, shows an average value of energy savings,
compared with the demand in the absence of recycling, of about 15 million TOE of primary energy, and lower
emissions of about 55 million tonnes of CO, equivalent.
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Fig. A — Rate of recycling in specific industrial sectors Fig. b — Reduction in energy consumption through recycling
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The energy savings are concentrated principally in the area of the production and processing of metals. About
44% of savings, in fact, result from the secondary production of steel and about 25% from the secondary
production of aluminium, which is the material for which recycling produces the biggest savings in absolute
terms. The other most important types of materials are cellulose materials, which benefit from an overall reduction
in energy needs of about 12% as a result of recycling, and plastic materials, which account for more than 9% in
savings.

Furthermore, allowing for an increase of 15% in internal industrial recycling by 2020 in the sectors that show
potential for increase (in other words, rising from a recycling rate of 48% to one of 55%), a further saving would
be made of 2.3 million TOE in energy and a reduction of 8.2 million tonnes of CO..

If the benefits that could be derived from a more efficient management of residual urban waste handling
procedures were also added to the direct contribution made by industrial recycling, by 2020 there would be a

further reduction of 9.3 million tonnes of CO, compared with the situation in 2006 and an energy saving of 2.6
million TOE.

By adding together the effects of recycling and of the new approach to urban waste management, the
processing of waste accounts for 32% of the energy efficiency targets and 18% of the overall targets for the
reduction of CO, emissions.

3 Dbuccio Bianchi, “Eco-efficient recycling: performance and economic, environmental and energy scenarios” Edizioni Ambiente 2008
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3.3.2.4 Measures to improve energy efficiency in the transport sector

In comparison with EEAP 2007, the energy efficiency improvement measures in the transport
sector have also been modified in the light of certain changes made at a regulatory level. A
detailed description of the calculation methodology that was used to obtain the new estimates
is given below.

Estimate of the reduction in consumption following the application of Community
Requlation 443/2009: the effect of the imposition of an average emission limit for new
cars of 130 g CO,/km in 2015 and 95 g CO,/km in 2020

A basic assumption for the analysis was that the regulation, issued in 2009, would begin to
influence the car market from 2010, even though the regulation itself only called for the
application of any sanctions from 2012. It was furthermore assumed that the regulation in itself
would be effective in achieving the reduction targets for specific average emissions of new cars
(130 g CO,/km by 2015, 95 g CO,/km by 2020), without taking account either of any variations
due to the variable vehicle population (that in Italy, however, in view of the predominant leaning
of the market towards models with small to medium engine sizes, should have a marginal
impact) or of the real possibility that the automobile industry might agree to assume
responsibility for the fines laid down in the event of the exceeding of its target, calculated on
the basis of the algorithm specified in the regulation.

The reductions in annual consumption by 2016 and 2020 were calculated starting from the
estimate of the reduction in the specific average consumption of new vehicles in comparison
with the reference scenario, and from certain assumptions on the trend in the car market in Italy
through to 2020 and on the annual mileage of vehicles purchased from 2010, taking account of
the age factor in relation to the year of analysis (2016 or 2020).

As far as the overall trend in the sales of cars is concerned, a recent analysis by Centro Studi
Promotor®? was taken as a reference point, according to which the car market will begin a slow
recovery from 2012, until it reaches a sales volume of 2.35 million vehicles in 2016; for the
years 2017 to 2020 an assumption was made that sales will remain constant at 2.4 million
units.

The average specific consumption in the reference scenario was estimated using the previous
trend line as at 2007, the year from which the first incentive measures took effect for the
purchase of cars with reduced CO, emissions, through to the first quarter of 2010. The trend of
the average unit consumptions of new cars through to 2020 thus obtained, extrapolated from
the figure recorded for emissions per unit of CO,, is reported in the following table.

%2 December 2010
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Table 3.14 — Assumptions on the trend of the average specific consumption of new cars

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
48.94 (48.80 |48.66 (48.52 (48.38 |48.24 [48.10 |47.96 (47.82 [47.68 |47.56 (47.43 |47.31|47.18

In reality, from 2007 lower consumption figures than those of the previous trend were already
being recorded due to the effects of the government incentives referred to above. These effects
were taken into consideration when assessing the reduction potential of this measure.

To estimate the reduction in the average specific consumption of a new car in connection with
the implementation of the regulation, an assumption had to be made about the penetration both
of the technologies aimed at increasing vehicle efficiency and of alternatives to traditional fuels,
while also ensuring that these assumptions were consistent with the targets for the reduction of
average specific emissions of CO, introduced by the regulation itself.

The assumption was made that all the technologies offering alternatives to engines fuelled by
diesel, petrol (including among the latter hybrid solutions with electric batteries, at varying
levels of hybridisation, though not powered through the grid) and LPG would maintain their
current rate of penetration. Furthermore, it was assumed that there would be a gradual
increase in the penetration of plug-in electric vehicles (vehicles powered totally by electricity —
PEV or in combination with internal combustion engines — PHEV).

This presupposes that the success of electric vehicles is also the result of complementary
measures, especially relating to the provision of an adequate recharging network for those
requiring external charging. Nevertheless, since the actions required in this regard are still yet
to be fully defined, the assumption on the penetration of electric vehicles was kept fairly
prudent.

The hybridisation of conventionally fuelled vehicles (petrol and diesel) was considered overall
to be a suitable technological option for improving the energy efficiency of this type of vehicle.
Due to the adoption of the combination of petrol and diesel engines with batteries, conventional
fuelling is succeeding in maintaining a good level of competitiveness with alternative fuels at an
energy efficiency level, enabling them to maintain their market share.

It should be pointed out that the split between petrol and diesel was assumed to be 45/55%
throughout the period 2011-2020. It was assumed that the efficiency of all vehicle technologies
would improve, differing depending on the level of maturity of the technology and concentrated
particularly in the period 2016-2020, following the achieving of the target of 130 gCOJ/km in
2015.

For engines running on gas, a reduction in specific consumption was assumed of 15
percentage points over ten years. With regard to conventional fuels, for which the industry
already has numerous options of great potential under research (including hybridisation), a
reduction of almost 30 percentage points in 10 years (2011 to 2020) was assumed.

Since the Community regulation calls for a higher commitment after 2015, in order to reach the
target of 95 gCO,/km set for 2020, it was assumed that there would be an acceleration in the
progress made on traditionally fuelled engines from 2016 onwards. Finally, as far as the
evolution of plug-in vehicle technology is concerned, in line with the assumptions for the study
carried out by RSE in 2010, a gradual reduction in consumption was assumed of one
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percentage point per annum (compound) from 2010 to 2020 with initial values of 11 to 30
GOE/km respectively for pure electric vehicles (in the city car category) and for hybrid plug-in
vehicles (in the medium-large category).

Energy Efficiency Action Plan

On the basis of UNRAE’s figures on vehicles sold in 2010%, the initial values of average
emissions for petrol and diesel vehicles were set at 132 and 138 gCOJ./km. The corresponding
consumption figures were extrapolated from them by applying suitable conversion coefficients®*
(see note). The base values for gas vehicles as at 2010 were also those provided by UNRAE’s
sales monitoring during 2010: 124 gCO,/km for LPG vehicles, 115 for methane.

The following graph summarises the assumptions made on the energy performance
development of the different classes of technology considered in the analyses.
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Figure 3.5 — Energy performance development of the different classes of technology

It can be seen that, due to the lower calorific value of the fuel, vehicles running on gas have a
lower energy efficiency than those using petrol and diesel, although they produce lower levels
of noxious atmospheric emissions®; the rapid efficiency improvement process assumed for
conventional vehicles further increases the difference in energy efficiency over time, until it
results in emissions of carbon dioxide that are more or less equal by 2020.

Based on the above-mentioned assumptions about the penetration of the different technologies
and the trend in the relative energy performances, the average emissions of new cars turn out
to be about 130 gCO,/km in 2015 and about 95 gCO,/km in 2020, values that are in line with
the targets of the Community regulation, the impact of which is being assessed.

3 Despite diesel engines being more efficient than petrol engines, they recorded a higher average level of emissions due
to a different distribution of the engines sizes of new cars that on average are higher for diesels

% 3.14 g CO,/GOE for petrol and 3.2 gCO/GOE for diesel

% The benefits of gas-powered vehicles 