DOSSIER ABOUT
RENEWABLE
MUNICIPALITIES OF LAZIO
1ST QUALENERGIA FORUM IN THE
LAZIO REGION

UNDER THE PATRONAGE OF

MAIN SPONSOR

SPONSOR

Regional Qualenergia Forum – Legambiente Lazio

Texts and analysis edited by Donatella Del Brocco and Nicola Riitano
Graphics Matteo Nardi
Source GSE and Terna data

2

Regional Qualenergia Forum – Legambiente Lazio
FIRST QUALENERGIA FORUM IN THE LAZIO REGION

REGIONAL ENERGY BALANCE
INTRODUCTION

For more than ten years Legambiente has been monitoring the development of renewable sources in
our territories and through the presentation of good practices, maps and special rankings describes
annually the development and deployment of new renewable energy technologies, indicator of
economic and cultural development. An energy revolution that today leads to the renewable sources to
cover more than 18.3% of energy consumption in Italy (source: Energy Report from renewable sources
in Italy-GSE, 2017), higher value than the objective assigned to Italy by Directive 2009/28/EC for 2020
(17.0%). In terms of overall electricity production, sources reached in 2017, 35% of the mix thanks to
more than 787,000 installed systems. For photovoltaic it was even a record year, thanks to the generation
of 24.4 TWh (+10.3% compared to 2016), the year in which Italy has reached the second position,
behind only to Sweden for energy produced from renewable sources. It has been a slowdow n on
hydroelectric front, main renewable source of electricity production (35% in 2017 on the total of
renewable sources) due to the drought conditions that have resulted in an overall reduction on the actual
production of electricity.
Currently Italy has the highest share of electricity from natural gas between the main European countries
(47.4%) and, conversely, the share of electricity from solid fuels (coal mainly) between the lowest (11%),
higher only than the UK and Sweden. In Europe, more than a fifth of electricity is still provided by solid
fuel.
In Lazio, the growth of the renewable sector followed the national trend only to slow down in recent
years, as well as the national level having exhausted incentives (Fifth Energy Account) replaced by
deductions. The Lazio region from an energy point of view has a structural complexity and a territorial
eterogeneity for which return a synthesis photograph would be complicated. In the large area of the
capital's subway, a mainly tertiary economy are contrasted large industrial centers with specialist
vocation and local production centers spread, but also marginal and outlying realities where they
survive small and medium-sized production companies sometimes energy but often, as we will see in
the file self-sufficient by thermal and electrical point of view. Lazio is one of the main engines of
production of the country, with a GDP of 182.6 billion euros in 2016, the economy of this region weighs
on the 11.2% of the national product, comparable to that of entire European nations (Greece, Portugal,
Hungary and Ireland). It is clear that the strategic decisions and policies of our region, with an important
production system and developed have nationwide repercussions both in economic terms and
especially environmental. The extent of environmental impacts result of the production of electricity from
traditional non-renewable and unsustainable have now become global characters for which they become
unavoidable climate change considerations also in the regional analysis.

3

Regional Qualenergia Forum – Legambiente Lazio
They go in this direction, the choices made by the Minister of Environment with the National Integrated
Plan for Energy and Climate 2030 which should launch Italy toward decarbonisation by 2050 through the
gradual elimination of coal in electricity production by 2025, support for renewable energy, minimizing
emissions and impacts, for example through the installation of photovoltaic systems on buildings, the
use of heat pumps paying special attention to other issues related to energy, climate and resou rces
such as reducing land consumption, advanced biofuels for use of residues and the virtuous waste
management. The Plan sets the goals, in the wake of the European ones, and the guidelines, but will
need timely and effective implementation efforts in order not to remain at the level of the simple
intentions. At the regional level, it was launched in 2015, the construction process of the new Regional
Energy Plan by drawing up a "Strategic Document." With Regional Council Resolution of October
17,2017 n. 656 (published on October 31,2017 of the BURL n. 87 Suppl. Nn.2, 3:04), the draft about
Regional Energy Plan was adopted.
The Plan is the instrument by which the regional expertise in energy planning are being implemented,
with regard to the rational use of energy, energy saving and the use of renewable sources. The plan
reflects the guidelines of the Strategic Document and contains the study of the current energy system,
the analysis of the trend scenarios, and scenario simulations aimed at achieving the objectives of
energy efficiency and renewable sources as well as an overview of the necessary actions to achieve
them within the timeframe set by the EU and national legislation. A key objective is certainly the
increase in energy production from renewable sources in line with the territorial development, with a
view to system development concerns in an even cross sectors and policies on water, air and waste.
Energy efficiency is definitely a tool, on which the very tip top, particularly the efficiency of the
structures. In numerical terms the Plan has the ambitious goal of enhancing the production of electricity
from renewable sources. In relation to gross final energy consumption alone, it was Lazio standstill to
14.2% compared to 35.5 % in Italy in 2014, climbed in 2017 by just one percentage point, reaching
15.3%.

The greater weight of the production over the years has been entrusted to the thermoelectric plants,
those with greater than 300 MW are currently:
•

Thermal power plant in Civitavecchia (RM) - Torre Valdaliga Nord of 1,980 MW, coal-fired
power; Thermal power plant in Civitavecchia (RM) - South Tower Valdaliga of 1,520 MW
power to natural gas;

•

Thermal power plant in Montalto di Castro (VT) of 3600 MW (not in operation);

•

Thermal power plant in Aprilia (LT) of 800 MW, feeding natural gas and gas turbine;

•

Thermal power plant in Rome, Tor di Valle, 300 MW, natural gas supply
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The case of Civitavecchia represents a serious problem in the energy context and regional
environmental, are 12 coal fired power plants still operating in Italy, which, although contributing to less
than 14% of the Italian demand of electric energy make up 40% of the total carbon emissions of national
electricity system. It will cease its activities in 2025, according to an announcement of the Minister of
Environment earlier this year.
It will be needed a further effort to replace the power of this central and continue toward a
decarbonisation process than in other regions seems to continue with greater speed and incisiveness.
The installation of renewable energy plants should be a priority line of investment within the regional
energy and environmental policies, as an opportunity for economic revival with the creation of jobs in the
wider context of the green economy.
Current technologies allow the installation of panels on the roofs of buildings resulting in exchange of
energy, with a view to smart grid that would allow the reduction of impacts due to the transport of
energy, from consumption to issues related to the physical transport facilities . The implementation of
active power control services would also permit participation in electricity markets also spread to the
diffuse generation units and could lead to significant benefits in terms of flexibility and cost-effectiveness
to the entire system and not just the most efficient local community. On the theme of widespread
production, discussion element is represented by photovoltaic parks, the problems related to the
consumption of a finite and precious resource such as soil, they reflect on the installation and localization
of large systems which in some cases may be damage to the landscape, the soil and the local
biodiversity. In this way, our association wants to propose to localization compatible with the
environmental requirements mentioned above, in territories that already have critical issues in other
sectors, just think of the Site of National Interest of the Sacco Valley. In an area battered by air pollution
and water, the installation of photovoltaic parks on soils to now low productivity and fertility would allow
a local economic recovery and conversion of a problematic abandoned of soils to be reclaimed in the
fields to produce electrical energy to zero emissions. Even more considering the new technology, which
can enable crops in the shade of the panels with integrated systems for collecting rainwater for
maintenance or in the case of the Sacco Valley, the restoration of natural soil conditions in times similar
to the life cycle of a photovoltaic panel.
In this dossier it is analyzed regional energy situation, with a particular and proper focus on renewable
energy sources both for the production of electrical and thermal energy. The numerical situation, and the
comparison with the national average will be a moment of reflection and inspiration proposals to
recalibrate and update policies in the sector and territory. Not only that, ample space is also given to the
description of good practice, that is the public and private experiences further in the energy transition
towards energy self-sufficiency.
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NUMBERS OF RENEWABLES IN THE LAZIO REGION
The processing of the data Terna 2017 (pending availability of updated data), the total net
production of electricity in the Lazio Region in 2017 is 20,039.1 GWh/year, of which 3,132.1
GWh/year from renewable sources, 16% and 16,907 GWh/year from traditional source of 84%.
Such renewable production is mainly due to the photovoltaic and hydric energy, respectively with
1,721.8 GWh/year and 683.3 GWh /year covering about 77% of total production. The remaining
contribution depends from wind for 106.9 GWh/year, equivalent to 3.3% of the total and by
bioenergy for 620 GWh / year for a 20%, as can be seen from fig.2 on the electricity production
from only plants in the Lazio Region. The demand for electricity is higher than the region's
production potential, for which it is necessary a share of energy sold by other regions, for a total
of 3.4TWh (fig. 1) which decreases the real percentage contributions from renewable sources to
2.9% for hydric and 7.8% for wind, and photovoltaic.

Figure 1: Net production and consumption of electricity in the Lazio Region, 2017 (TERNA data, 2017)
hydric: 0.7 TW h, heat: 17.5 TW h, wind and photovoltaic: 1.8 TW h.
agriculture: 2%, trade: 19%, tertiary: 49%, residential: 31%
transfers from other regions: 3.4 TWh - Request: 23.5 TW h

6

Regional Qualenergia Forum – Legambiente Lazio

Figure 2: Gross production of plants of only Region Lazio (TERNA data, 2017)
Total and renewable production, hydric, thermoelectric, wind, photovoltaic

From 2010 to 2017, in renewable Lazio have had a continuous growth in terms of energy production, the
impressive figure is that of photovoltaics increased from 150 GWh in 2010 to 1,750 GWh in 2017, so did
the wind from 15 GWh to about 110 GWh, followed by bioenergy from about 100 to 700 GWh. Except
for hydro you notice a reduction from 1,400 GWh to 700 GWh. Between 2016 and 2017 the Lazio
recorded (According to the report on renewable sources of GSE, 2017) the largest number of
installations of RES installations in Italy, going from 46,537 to 50,296, with an increase in power from
1,237 MW to 1,325 MW.

Figure 3 : Gross energy production per province in the Lazio Region, 2017 ( TERNA data, 2017)
(Hydric, geothermal, photovoltaic, wind, bioenergy)
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Figure 4: Net Electricity Production from Renewable Energy (TERNA data, 2017)

Figure 5: Historical series of gross renewable production by source (GW h) - (TERNA data, 2017)
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DEVELOPMENT OF RENEWABLES BY PROVINCE
In terms of gross energy production it is observed that in the province of Viterbo the greatest
contribution of energy nearly 100%, is due to renewable sources with 856.1 GWh/year (thanks to
photovoltaics with the largest share of 635.5 GWh/year), 3 GWh / year coming from traditional
source. In the province of Rome, however, only 899.6 GWh/year is provided by renewable sources
(with 547.4 GWh/year from photovoltaic) compared to 15,085.3 GWh/year from traditional source; for
the province of Frosinone the value of energy from renewable sources is equal to 50 % of the total
with the largest contribution of bioenergy 381.2 GWh/year. The photovoltaic also prevails for the
province of Latina with 332.2 GWh/year and Viterbo with 635.5 GWh/year. Only in the province of
Rieti the greatest contribution is given by 229 GWh/year for hydraulics and minimum value is 0.4
GWh/year in the province of Latina.

Figure 6: Gross electricity production (GW h) - (TERNA data, 2017)

It is clear, in the provincial budget the contribution of the large production plants from renewable
energy source (Latina, Viterbo and Frosinone in particular), as well as can be seen in fig. 1. In order to
normalize the data on the installed rated power, it was decided to relate this quantity to the municipal
surface, in order to compare municipalities with different spatial extent. The data is taken from the
GSE database on the systems installed in Italy, updated to November 2, 2018. In the special list of
this indicator, in the first three positions, three different types of plant, Piansano (photovoltaic park),
San Vittore del Lazio (incinerator) and Salisano (Hydroelectric Power Station). Standardization by
surface it allows the identification of large plants distributed over the territory but also raises the
question of the important distance of large municipalities from self-sufficiency in energy from
renewable sources. Rome obviously the first place to the nominal power summed from all renewable
energy sources follow Montalto di Castro and
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Latina, where, we will see later, are located installations of large dimensions and of different types.
While there are 14 municipalities that have not installed to date (last date GSE update, November 2,
2018) any facility for the production of electricity from renewable sources.

Figure 7: Nominal power installed per unit area for all renewable sources (GSE data, updated
November 2018)
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Figure 8: Nominal power installed per capita for all renewable energy sources (GSE data)

From Figure 7 in a similar manner, one can identify the municipalities, which, have been installed large
plants, which provide a sustainable energy self-sufficiency side, but the other side open to debates about
the plan concentration on territories also characterized by major environmental criticality and often far
from large electricity consumption centers.
From the distribution of electricity production (data Terna, 2017) emerge territorial peculiarities which
also reflect the morphological and socio-economic characteristics for the provincial level. Viterbo and
Rome are the provinces in which it increased the contribution of photovoltaics while the industrial sector
in Frosinone is felt with the largest share of electricity production comes from bioene rgy. In Rieti the
exploitation of the morphological characteristic is evident with the main renewable source, 80% of which
is hydroelectric. From the proportion of renewable energy by the total share of energy produced similar
trends you can be outlined for the provinces of Rome and Viterbo, while Latina and Rieti are back.
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Figure 9: Distribution of gross electricity production (TERNA data, 2017)

Figure 10: Breakdown of gross production by province (TERNA data, 2017)
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ELECTRICAL CONSUMPTION

Renewable
source 3,132.1
15%

Traditional source
18,090.7
85%

Figure 11: Electricity consumption by sector (GW h) and incidence renewable source on electrical consumption (GW h)
(TERNA data, 2017)

The electrical consumption of the Lazio Region, amounting to 21,921.5 GWh (about 22 TWh) in 2017,
are distributed among the main sectors such as industry 19%, 49% tertiary, domestic 30% and finally
2% in the agricultural sector. The production of electricity from renewable energies, 3,132.1 GWh, has
an incidence equal to 15% of total power consumption, and is such that it now covers completely
consumption in the agricultural sector.
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Figure 12: Regional industrial consumption by product class (TERNA data, 2017)

Figure 12: Electricity by category of user and province (TERNA data, 2017)

From GSE data of 2016 (waiting for updated data), gross final consumption from renewable sources of
Lazio Region amounted to 889 ktoe/year, 283 ktoe/year for the electricity sector and 606 ktoe/year for
the thermal sector. With regard to the share of electricity consumption covered by renewable sources,
this drift to 45.60% by photovoltaic solar systems with 129.27 ktoe/year, for the 19.52% by bioenergy
plants with 55.32 ktoe/year total, 32% from hydro with 90.7 ktoe/year, and finally from wind with about
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3% and 17.08 ktoe/year. For what concerns the thermal sector instead is the energy from heat pumps
and energy from solid biomass in the residential sector that provide a total of 96.3% of gross final
consumption of thermal energy from renewable sources. The derived heat in the production processes
of renewables represents 7% of gross thermal consumption.

Figure 13: Regional monitoring, gross final consumption of electricity from r enewable sources (ktoe) – GSE,2016
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RENEWABLE MUNICIPALITIES OF LAZIO

MUNICIPALITIES OF SOLAR THERMAL
There are 323 solar municipalities, territories that have in their territory at least one solar thermal plant,
for a total area of 38,614 square meters. These are 199 small or tiny towns and 124 municipalities with
more than 5,000 inhabitants in this last year showed an increase of 1,270 square meters. Although this
source is more difficult to monitor and update, as in the past not tied to records related to the incentive
system is an important parameter to be monitored to look carefully at the change of territories. For this
it is the cheapest technology, easy to install and the one that directly enters the thermal energy
balances of different users. It can be used in many different situations, from households to public ones,
functional not only for small users, but also in smaller. No coincidence that in recent years , in our
country begin to develop district heating network also connected to these systems. Taking the data in
relation to the number of inhabitants in the various municipalities, just to look more closely at the
penetration of the solar thermal energy with respect to consumption, municipalities ahead in the solar
boost turn out to be Fiano Romano (RM), with over 15 thousand inhabitants, an average of installed of
328.2 square meters/1000 inhabitants and more than 5 thousand square meters in absolute terms.
Following the City of Cittareale with 327.9 square meters per 1000 inhabitants and the Municipality of
Labro with 284.5 square meters/1,000 inhabitants, both in the province of Rieti. Looking at other
positions, they enter in the first 10 positions, always considering the parameter in relation to the
inhabitants, mostly small and very small as Montenero Sabino with 299 inhabitants and average of 145
sqm/1000 inhabitants. But even large municipalities like Rieti and Nettuno (RM), with over 47 thousand
and 49 thousand inhabitants, and an average respectively of 81.7 and 64.8 square meters per 1000
inhabitants.
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TOP 10 CITIES OF SOLAR THERMAL-sqm/1000 inhab.

In absolute terms are the large municipalities, led by Rome, to play the most important role. The capital
has indeed 5,187.8 sqm of solar panels, of which at least 1,480 sqm in public housing. Followed by the
city of Fiano Romano (RM) with 5,042.6 sqm and the City of Rieti with 3,898 sqm.

TOP 10 CITIES OF SOLAR THERMAL-sqm
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These numbers are certainly important, but we must not forget that the way to get a complete
solarisation is still very long. Infact, according to the objective set by the European Union, all the
municipalities in Europe should have reached the target of 164 sqm/1000 inhabitants by 2010. In 2019
and according to data collected by Legambiente, only the municipalities of Fiano Romano (RM),
Cittareale (RI), Labro (RI) and Latera (VT) have reached that goal.

MUNICIPALITIES OF SOLAR PHOTOVOLTAIC
There are 368 municipalities of solar photovoltaic in Lazio Region, namely those that possess at least
one solar photovoltaic installation on its territory, for a total capacity of 1,361.97 MW with an increase of
36 MW, according to Terna data, distributed among more than 54 thousand installations. Almost 49 are
those with power up to 12 kW for a total of 208. The broadest power is between 1 and 10 MW for a
value of 464 MW. Our Region has the largest share of photovoltaic systems for central Italy, 6.7% of
the national share (4.5% distributed between the provinces of Rome and Viterbo). In terms of
distribution and installed power for the number of inhabitants, Municipality of Montalto di Castro is one
with the greater diffusion, with 217 MW and an average of 24 MW per 1000 inhabitants. Followed by
the city of Ischia di Castro with 7,689.1 kW/1000 inhabitants and the Municipality of Cellere with 6,665.3
kW per 1000 inhabitants; everyone in the Province of Viterbo.

TOP 10 CITIES OF SOLAR PV- kW/1000 inhab.

If in this case the top 10 are small and large municipalities, as in the case of Onano and Cellere,
respectively with 995 and 1,188 inhabitants, if we take the data considering only the installed capacity,
in the first 10 positions are spread only large municipalities. Montalto di Castro the one with the most
installed
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capacity, followed by Rome with 151 MWe Latina with 73.5 MW. In this data it is certainly recalled the
role of the large installations on the ground.
TOP 10 CITIES OF SOLAR PV- kW

Numbers important in terms of installed, which makes 54 municipalities in Lazio theoretically self sufficient from an electrical point of view. That in these territories alone photovoltaic systems produce
more electricity than that consumed by households. A theoretical data, because the energy produced
by these systems is fed into the grid, and taken from this to meet the local needs of companies,
families, condominiums, etc. But they are numbers that make the realizable potential in terms of
consumption and the role of this technology in the energy balance.

Without expressing an opinion on the merits, which deserves deeper analysis and parameters, we
cite as an example large municipalities such as Latina and Aprilia, but also very small reality as
Arlena di Castro (VT) or Mandela (RM).

But important results are those achieved by the 33 municipalities with photovoltaic solar systems can
produce 99-50% of the electricity consumed by households, again in theory.

Analyzing the distribution of normalized photovoltaic to the municipal surface, in fig.2, emerge the
greater insistence areas of this type of renewable source, between the municipalities with greater
installed power for the surface we find Colleferro, Montalto and Lanuvio, where there are large parks
PV.
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It should be noted that municipalities with high values of this indicator are distributed over particular
areas, on which also converge interests of agricultural nature, placing the issue of the consumption of soil
for the purpose of energy production as a matter of potential criticality.

Figure 14: Installed power per unit area (GSE data, updated November 2018)
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MUNICIPALITIES OF WIND ENERGY
There are 33 municipalities of wind in the Region Lazio, for a total capacity of 70.9 MW.
Piansano (VT), it is the small municipality to submit the most power installed with 42 MW of wind, followed
by Arlena di Castro (VT) and Viticuso (FR) respectively with 10 and 9 MW.

TOP 10 CITIES OF WIND ENERGY - kW
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Figure 15: Municipalities of wind (Source GSE, updated November 2018)

There are five municipalities that thanks to this technology can be defined as 100% renewable electrical,
or able to provide more electricity from wind than they consume resident families. These are small and
very small municipalities and again, without passing judgm ent on the merits, we cite the city of
Tessennano with 8 MW, which with its 345 inhabitants is the smallest town of this parameter, Viticuso,
with 9 MW of power present and 353 inhabitants. But even larger reality as Piansano with 2,079
inhabitants and Cellere with 1,188 inhabitants.

MUNICIPALITIES 100% RENEWABLE ELECTRICITY FROM WIND
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MUNICIPALITIES OF HYDROELECTRIC
There are 53 municipalities in the Lazio Region that have on their territory hydroelectric plants of any
size. On the other hand, 29 of them have mini hydroelectric plants in their territory, for a total of total
power of 23.4 MW. Thanks to these systems it’s possible produce electricity to satisfy the electric
energy needs of nearly 35 thousand people. Without wishing to express merit, the table shows the top
10 municipalities for installed power. The one to present the most widespread is the municipality of
Tuscania (VT) with five mini hydro plants totaling 4,752 kW, followed by the City of Priverno (LT) with
two plants of 3.7 MW and Subiaco (RM) with 2.5 MW .

TOP 10 CITIES OF HYDROELECTRIC - kW
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Figure 16: Installed power of hydroelectric in the municipalities (GSE data, updated November 2018)
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MUNICIPALITIES OF BIOENERGY
There are 171 municipalities in the Lazio region of bioenergy ,that are those municipalities that own at
least one plant to solid biomass, liquid or gaseous.
In these territories they are distributed 171 MW electric and 25.7 MW thermal. Entering the merits of
bioenergy, it's 25 municipalities that own its territory at least one biogas plant, for a total of 91.8 MW
electric and 14 MW thermal.
In the table there are the first five municipalities in order of power where Roma appears to be the
municipality with the highest installed capacity, with 35.8 MW, followed by the municipality of Cisterna di
Latina (LT) with 7,8 MW and the municipality of Guidonia Montecelio (RM) with 7.7 MW.

TOP 5 CITIES OF BIOGAS - kWe

There are instead 156 municipalities that possess on its territory installations in solid biomass for a total
electrical power of 32.5 MWe and 11.7 MWt. The following table shows the first 5 municipalities for
installed capacity, and Anagni turns out to be the one with the most power installed with 14.3 MWe and
thermal 61.1. Followed by the City of San Vittore in Lazio with 13.6 MW and Latina with 1 MWe and 2.5
MWt.
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TOP 5 CITIES OF SOLID BIOMASS - kWe

There are 23 municipalities that have bioliquid systems for the production of electrical energy, with a
power of 47 MW. Also in this case, without expressing judgements of merit, the table below shows the
first 5 municipalities for installed power of bioliquid systems. These include the city of Guarcino with 21.2
MW, followed by Rome with 4 MW and Pomezia with 2.6 MW.

TOP 5 CITIES OF BIOLIQUIDS- KWe
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MUNICIPALITIES OF GEOTHERMICS
There are 14 geothermal municipalities, namely those that possess geothermal plants to high, medium
or low enthalpy. In the case of Region Lazio is low enthalpy systems, for a total power of 84.6 kW
electric and 329,120 kW thermal.

The low enthalpy geothermal energy, usable throughout the peninsula is an important resource
because it allows to intervene in the more expensive energy sector, the thermal one. The direct use of
heat is a resource not only for individual households, but also for condominium structures, schools,
shopping malls and sport centers.

Taking into consideration the installed power the municipality of Sperlonga with 65.0 kWt turns out to be
the municipality with the widest diffusion. While Campagnano di Roma, in the north of the capital, it is
the town that produces more electricity from this type of source as well as being the second largest
municipality per thermal kW. We're talking about small numbers that tell us how much we are moving,
albeit slowly, in this area.
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GOOD PRACTICES
By consulting the database obtained by GSE, “Atlaimpianti” service, from the collection of experiences
from territories, it was possible to collect good examples of installation and use of renewable energy
plants. Some of the "best practices" below, examples to follow that contribute to the spread of
increasingly large-scale clean energy.

In the province of Frosinone at the town of Sant'Ambrogio sul Garigliano in April 2019, the Lazio
Region has funded the project for energy efficiency and the safety of a school building. The work
will begin in autumn and provide for the installation of a roof composed of photovoltaic tiles on the
roof of the building and window frames with a high energy efficiency with insulated walls. This
project completed, will also have a considerable visual impact as it will be camouflaged in the roof
tiles. The Municipality of Sant'Ambrogio sul Garigliano was also awarded by Legambiente Lazio
in 2017 as Recycling Municipality with 81.73% as percentage of separate collection of waste.

The case of the Elementary School in Frosinone ( Via Verdi) is an another case that uses the energy
directly from the sun. It is a solar thermal and photovoltaic system; the latter has been connected to
the local electricity distribution network starting to produce electricity with a considerable economic
benefit and environmental; with the plant ensures an average annual production of electrical
energy equal to approximately 52,000 kWh of which approximately 8,600 kWh / year consumed by
the building at the time of its production. In fact, the school with this system put into operation in
2013 can be considered self-sufficient and reset the direct withdrawal from the local electricity grid.

In the town of Sora (FR) it has been achieved 1,000 kW photovoltaic park at Incubator of the textile
and the former factory "Idrotermica Parravano" in "Felci locality"; other plants are at school buildings
A.Carbone, A.Lauri, Schito Vicenne, San Rocco with a single powerof 18 kW and notable savings
on the electricity bill. Other cases are the sports hall “Luca Polsinelli” with a 70 kW plant that
provides free energy available and proceeds from the sale of the same; and the structure for the
Third Age, "Via Camangi".

Small chance but to be considered among good practices to follow is the installation at the
Economic Technical Institute in Ceccano (FR) of photovoltaic panels on building with 19.2 kW of
nominal power (Figure 17).
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Figure 17: Photovoltaic panels at Economic Institute in Ceccano (FR) - (Google Maps)

Photovoltaic panels (about 2000) were also placed on the roof of one of the main buildings Holy
See, the Paul VI Hall (Sala Nervi), at Vatican City allowing the reduction of CO2 emissions by
approximately 200 tons per year. The panels designed by a German company, will warm and
brighten the hall and several surrounding buildings, producing 300 kilowatt-hours (kWh) of
clean energy per year, they are not visible from ground level so, will not ruin the skyline of the
city.

Figure 18: Photovoltaic panels in Vatican City - (Google Maps)
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At the parish of St. Bartholomew the Apostle in the city of Cassino (FR) photovoltaic panels on
building of 609.12 kW (Figure 19).

Figure 19: Photovoltaic panels at St. Bartholomew parish, Cassino (FR) - (Google Maps)

The Gym of comprehensive institute “Elsa Morante” in Rome is one of 155 interventions of the
energy efficiency plan for public buildings built in the Lazio Region (as well as the sports hall
"Pala Bianchini" in Latina). Work was carried out of solar photovoltaic, solar thermal, replacement
of windows, thermal insulation of the roof, floor heating and installation of the heat pump with all air conditioning system, thermal insulation of the walls. This with an annual reduction of 11.5
tonnes of CO2.
For the sports hall "Pala Bianchini" one speaks of a 200 photovoltaic panels for a usable area
of 330 square meters plant. Among other things they were installed 25 solar panels above the
dressing rooms for the production of hot water, but not limited to: external fixtures and the glass
walls were replaced with aluminum windows to keep the heat inside the gym. These are just
some of the interventions made to make this building efficient and environmentally friendly.
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Rome has the largest number of photovoltaic panels installed on buildings, including private
homes, condominium and public lighting and also boasts a large number of schools with
photovoltaic roofs; among them the Arvalia School has the highest power value equal to 82.5
kWp (Fig.20).

Figure 20: Photovoltaic panels at “Arvalia” school - (Google Maps)

The solar thermal system of Imprisonment’s house of Rebibbia in Rome, is a part of the National
Solarisation Program of the Penitentiary Institutes born in 2001 and that continues over time; it
aims to solarize 15 prisons across Italy. The goal of this Program is the realization, in five years,
of solar panels (5,000 sqm) that they are intended for domestic hot water production, by installed
on the buildings of the detention centers.
Sports hall of the Municipality of Montalto di Castro (VT): this is a central solar electric power with
the photovoltaic system that produces 100 Kw, on the roof of the sports hall. The solar panels will
satisfy 75% of the requirements of the structure. In terms of energy you will have, therefore, a
saving of 60,000 kW per year, for a daily requirement of 611 Kw.
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Magliano Sabina (RI) has adopted a policy of developing renewable sources that it plans to
promote different interventions with a focus on photovoltaics. Among the examples there is
solarisation of the former Convent of Santa Maria delle Grazie (Figure 21) dating back to the tenth
century and now a sustainable hostel where the energy consumed is produced by the sun, the
furniture made of recycled material and for guests are guaranteed electric bikes. The solar
coverage of about 200 square meters constitute a walkable floor, consisting of ceramic /
photovoltaic modules for a total power of 26 kW. Others installations PV are present in locations
Case Ruffini in which it was realized a plant for the production of electricity with power equal to 788
kW; and the realization of a 36 kW photovoltaic system is expected to improve the efficiency of the
Sports Hall from regional funding.

Figure 21: Former convent of Santa Maria delle Grazie

In the Lazio Region inside Natural Reserve Lake Posta Fibreno, town of about 1100 inhabitants, it
has been realized a lighting system powered by photovoltaic of the nature trail "Dolina P rece".
(Figure 22, points with number 6)
.
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Figure 22: Nature Reserve Posta Fibreno

In the Regional Natural Reserve Macchia of Gattaceca and Macchia del Barco in the
municipality of Monterotondo (RM) three photovoltaic plants have been installed to use
electric bicycles.
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