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Green Energies: Abruzzo Towards
an Eco-sustainable Future

The energy issue can be schematically summarized as follows: satisfying the energy service needs of an increasingly numer-
ous humanity in a fair and sustainable manner;, in a context characterized by the scarcity of fossil resources and the need
for climate protection. Renewable energies are developing all over the world. In some industrialized countries, such as in
Germany, non-negligible sections of the economy are beginning to move towards the production of the technologies necessary
for the development of clean energy. On the other hand, it must be taken into account that alternative sources have not yet
reached a degree of diffusion such as to allow effective cost reductions due to factors of production scale. The diffusion of
renewable and energy saving technologies would allow to continuously improve the technical and economic yields, favoring
cost reductions. Abruzzo is called the «green region of Europe». In order to secure concrele help for the development and
protection of its territories, Abruzzo has become a pioneering region for clean energy such as windpower. In recent years, in
Abruzzo, we have witnessed the spread of initiatives for renewable energy sources. This growth is due to both the growing
environmental awareness and because in Italy these forms of green renewable energy enjoy an advantageous public incen-
tive mechanism. As Abruzzo is characterized by a great variety of environmentally sensitive landscapes — which are rich in
historical, cultural, and architectural value — wind farms (as well as photovoltaic apparatus) often risk compromising the
natural beauty of the region. Thus, we are also witnessing strong criticism towards renewable energy sowrces. Despile the
many acts of violence Abruzzo has already suffered, it is still characterized by landscapes of high value and great beauty,
which if correctly managed and enhanced, can constitute the raw materials for sustainable tourism development which can
translate into a resowrce rich innovative economy for the local populations.

Energie verdi: I’Abruzzo verso un futuro ecosostenibile

La questione energetica puo essere schematicamente riassunta come segue: soddisfare in modo equo e sostenibile il fabbisogno
di servizi energetici di un’umanita sempre pitt numerosa, in un contesto caratterizzato dalla rarefazione delle risorse fossili
e dalle necessita di protezione del clima. Le energie vinnovabili si stanno sviluppando in tutto il mondo. In alcuni paesi
industrializzati, come in Germania, sezioni non trascurabili dell’economia cominciano a orientarsi verso la produzione
delle tecnologie necessarie allo sviluppo dell’energia pulita. Dall’altro lato, si deve tener conto che le fonti alternative non
hanno ancora raggiunto un grado di diffusione tale da permettere efficaci abbattimenti di costo dovuti a fattori di scala di
produzione. La diffusione di tecnologie rinnovabili e di visparmio energetico permetterebbe di migliorare in modo continuo
i rendimenti tecnici ed economici, favorendo abbattimenti di costo. L’Abruzzo, considerata la «regione verde d’Turopa»,
nell’intento di confermare e fornire aiuto concreto allo sviluppo e alla salvaguardia del proprio territorio, ¢ una regione
all’avanguardia per le energie pulite, in particolare Ueolico. Negli ultimi anni, in Abruzzo, assistiamo al diffondersi di
iniziative per fonti energetiche rinmovabili dovuto sia alla crescente sensibilita ambientale sia al fatto che queste forme di
produzione di energia godono in Italia di un vantaggioso meccanismo di incentivazione pubblica. Di contro assistiamo
anche a una forte critica nei confronti delle fonti rinnovabili, in quanto UAbruzzo é caratterizzato da una grande variela
di ambienti di valore paesaggistico, storico, culturale e architettonico, che gli impianti eolici (come pure il fotovoltaico)
rischiano spesso di compromettere. Un territorio che, malgrado le tante violenze che ha gia subito, costituisce ancora un
complesso armonico caratterizzato da paesaggi di grande bellezza e di elevato pregio, che se correttamente gestito e valoriz-
zato, puo essere la materia prima per lo sviluppo turistico sostenibile e costituire la risorsa economica innovativa per le
popolazioni locali.

Energies vertes : Abruzzes vers un avenir Eco-durable

La problématique énergétique peut se résumer schématiquement commesuit : satisfaire de maniere équitable et durableles
besoins en services énergétiques d’une humanité de plus en plus nombreuse, dans un conlext caractérisé par la rarefaction
des ressources fossiles el la nécessité de protéger le climat. Les énergies renouvelables se développent partout dans le monde.
Dans certains pays industrialisés, comme en Allemagne, des segments non négligeables de l'économie commencent a s orienter
vers la production des technologies nécessaires aw développement de Uénergie propre. D’autre part, il faut tenir compte du
Jfait que les sources alternatives n'ont pas encore atteint un degré de diffusion telqu’il permette des réductions de cotits effi-
caces en raison de facteurs d’échelle de production. La diffusion de technologies renouvelables et économes en énergie permet
trait d’améliorer en permanence les rendements techniques et économiques, favorisant les économies de cotits. Les Abruzzes,
considérées comme la « rvégion verte de U'Furope », afin de confirmer et d’apporter une aide concrete au développement et
a la protection de son territoire, est une région a la pointe de l'énergie propre, notammenté olienne. Au cours des dernieres
années, dans les Abruzzes, nous avons assisté a la propagation d’initiatives pour les sources d’énergie renouvelables en
raison a la fois de la sensibilité environnementale croissante et du fait que ces formes de production d’énergie bénéficient
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d’un mécanisme d’incitation public avantageux en Italie. D’autre part, nous assistons également a une forte critique des
sources renouvelables, car les Abruzzes se caractérisent par une grande variété d’environnements paysagers, historiques.
el > g
cultwrels et architecturaux, queles parcs éoliens (ainsi que le photovoltaique) risquent souvent comprometire un territoire qui,
malgré les nombreuses violences qu’il a déja subies, constitu etoujours un complexe harmonieux caractérisé par des paysages
d’une grande beauté et de grande valeur qui, s’ils sont correctement gérés et mis en valewr, pewvent étre la matiere premiere
d’un développement touristique durable et constituer la ressource linnovation économique pour les populations locales.
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1. National and International Economic Scenario

Globally, the conversion of United States and
China to renewable energy sources has contrib-
uted to cutting technology costs, so the gap is
shortening and the time to take concrete action
has come; so, it is necessary to redesign the system
of electricity to make the production distributed
by renewable sources ever more efficient and ef-
fective.

The data analysis in Italy, at an international
level, has shown a particular weakness compared
to the other main EU countries — principally Ger-
many — in the energy sectors and in renewable
sources.

With an EU-27 average of 55%, the depend-
ency rate of our country — measured as the ratio
between the energy import/export balance and
gross consumption — is equal to around 83%. This
figure is compared to 52.1% in France, 62.7% in
Germany and 79.8% in Spain. Our production
mix is heavily biased toward the more expensive
sources: around 54% of electricity is produced
with natural gas, more than double the EU-27 av-
erage, which is equal to 22% with 10% produced
by oil. The aforementioned is compared to 3% of
the European average.

Italy is scarcely endowed with traditional en-
ergy resources, but it is strongly dependent on
imported energies — in particular on natural gas
from North Africa. For this reason, it is highly
interested in the development of energy integra-
tion due to its natural role of «Suspension bridge»
that Southern Italy plays in the Mediterranean
basin. There is no doubt that renewable energy
sources could become fundamental in the eco-
nomic growth of Italy. Starting virtuous develop-
ment processes in the fields of research, innova-
tion, new advanced manufacturing, and tertiary
specializations, Italy could lead the way forward.

The focus on the development of renewable en-
ergies is crucial not only for Southern Italy, but it
can also be a chance to synchronise the local area
interests with the national interests. Because of
its geographical position as an energy exchange
hub in the Mediterranean basin, Southern Italy
can play a central role both nationally and inter-
nationally — in the field of transmission as its sig-
nificant supply of renewable resources contributes
to the achievement of energetic objectives that are
strategic for the whole country’s infrastructure
(Gestore dei Servizi Energetici SPA, 2019).

At a national level, especially in relation to the
«new» renewable (wind, solar, biomass, and bi-
ogas) The South is ahead of The Centre-North.
This surprising revelation is because of the
South’s abundance in renewable energy resourc-
es, which derive from solar radiation, wind, and
biomass; this positive trend continues right up un-
til present day. In 2010, about 66% of all the en-
ergy generated by these three sources in Italy was
produced in this area. The development of renew-
able sources in Southern Italy can significantly
contribute to the achievement of national (argets,
which are set under international agreements.
Those pacts commit our country to increase the
amount of energy produced with renewable re-
sources and to decrease the polluting emissions.
In addition, this expansion can lead to the spread
of the newest sectors of the green economy, which
is booming worldwide. This type of alternative
energy expansion in Italy contributes to the com-
pletion of the entire national chain of renewable
energy. The South produces, according to the his-
torical data analysis of Southern Italy, more than
60% of the energy generated by wind, solar, and
biomass in our country. About the development
of geothermal energy, there may be new initia-
tives for the South, and for the entire country as
a whole. These renewable areas are still really un-
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Tab. 1. Main energy and climate targets of the EU and Italy for 2020 and 2030

2020 target 2030 target

EU ITALY EU ITALY (INECP)
Renewable Energies Sources (RES)
Percentage of energy derived from RES in final 20% 17% 32% 30%
gross energy consumption
Percentage of energy derived from RES in final 10% 10% 14% 21.60%
gross energy consumption in transport
Percentage of energy derived from RES in final >1.30% per year | >1.30% per year
gross energy consumption for heating and
cooling
Energy Efficiency
Reduction of primary energy consumption -20% -24% -32.50% -43%
compared to the PRIMES 2017 scenario
Final consumption savings through mandatory| <1.5% per <1.5% per <0.8% peryear | <0.8% per year
energy efficiency models year (without | year (without | (with transport) | (with transport)

transport) transport)

Greenhouse Gas Emissions
GHG vs 2005 reduction for all plants bound to 21% -43%
ETS legislation
GHG vs 2005 reduction for all non-ETS sectors -10% -13% -30% -33%
Total GHG reduction compared to 1990 level 20% -40%

Data source: MISE-MIT-MATTM

dervalued in Italy. Beyond Tuscany and Lazio, the
Italian areas with the most relevant presence of
geothermal energy are located along the South-
ern Tyrrhenian Sea, in the regions of Campania
and Sicily and in a huge off-shore area — that goes
from Campania coast to Aeolian Islands. Geo-
thermal energy can be found in smaller measures
in Apulia and Sardinia.

1.1. The Geothermal Resource

Italy has the greatest geothermal resources in
all of Europe and this fact is equalled only by Ice-
land. Geothermal sources can be used for both
the production of heat (heating and cooling) and
electricity. The use of geothermal energy to gen-
erate electricity is a longer — term project, as this
procedure needs experimentation to take place
by using innovative technologies, which are capa-
ble of reaching very high temperatures at great
depths, with minimal environmental impact. In
Italy, for over 100 years, geothermal energy has
been used only in Tuscany, where there are 33 geo-
thermal plants. These geothermal plants provide
around 800 MW, 1.8% of installed power. This fig-
ure meets some of the national demand and about
25% of the Tuscan demand. The installed power

in those areas puts Italy in fifth place among the
geothermal electricity producing countries in the
world; the other countries are the United States,
the Philippines, Indonesia, and Mexico; however,
Italy is in first place in Europe. The Tuscan geo-
thermal power plants are still based on traditional
technologies, as well as those technologies created
in other parts of the world at the end of 1950s. At
that time, they were created to economically com-
pete with other electricity generational systems, in
particular hydroelectric and thermoelectric from
fossil fuels (ENEA, 2010).

Today, geothermal energy enjoys strong inter-
est for its renewable qualities; it is also, inexhaust-
ible, is constantly available, and it is independent
of climate conditions and has a low impact foot-
print on the environment.

Considering the South, the geothermal re-
source is considered strategic for Italy as it can be
found largely on the national territory in the Cen-
tral-Southern Tyrrhenian Sea area; geothermal
technologies are exploitable with technologies
that are widely spread in our country; thus, it is
a resource that helps Italy avoid foreign imports.
The development of geothermal energy may be
a valid alternative to the nuclear plan. Italy re-
jected the nuclear plan by Referendum in June
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Fig 1. Evolution of plants by source technology. Colour legend: blue: Hydroelectric; red: Traditional Thermoelectric; light
green: Geothermal Electric; yellow: Nuclear Thermoelectric; green: Wind and Photovoltaic; black: Total

Source: data elaboration on Terna

2011. The geothermal possibility holds the prom-
ise of great advantages represented by the strong
likelihood of independence from fuel-producing
countries — not to mention vastly lowering any det-
rimental risk to the environment. In the next 15
years, the estimated increase of electricity produc-
tion from geothermal sources will be around 10%
of the national demand. The South has a strong
competitive advantage compared to the rest of the
country; as afore stated, Southern Italy possesses
the main geothermic resources. The first quan-
titative analysis has recently demonstrated that
Campania has the greatest geothermal potential
in Italy; indeed, its geothermic potential is greater
than that of Tuscany — especially in the areas of
the Phlegraean Fields and Ischia. Those locations
contain high temperature geothermal resources
that can be found at very low depths; therefore,
the resource can be extracted with modest drill-
ing costs; this factor is crucial in any geothermal
project, and it may influence the convenience or
inconvenience of exploitation.

1.2. Solar Photovoltaic

Over a four-year period — between 2007 and
2018, the number of solar photovoltaic plants has
grown exponentially, and the same has happened
for the installed power. In terms of quantity,
Southern Regions have shown major increases,
while, in 2010, North East area showed the highest
development percentage (+154%). Recently, Italy
has improved the renewable energy capacity de-

rived from solar-photovoltaic sources. At the end
of 2018, Italy ranked fourth in the world behind
Germany, Spain, and Japan, in terms of installed
power (+20 million kW). Looking at the territorial
division of the installed power, the North stands
at almost 9,000 MW, the Centre holds 15% while
the South stands at 35% of the total MW. Regard-
ing the number of plants, of the 822 thousand
working in 2018, more than half are in Northern
regions, one third in Southern regions, and the
remaining in Central regions. The photovoltaic
distribution shows a prevalence in Apulia, Sic-
ily, Sardinia, and Campania. In the macro-area,
two thirds of the total plants are concentrated
in Apulia, in Sicily, and Sardinia. Considering
Apulia alone, there is more than 56% of the total
installed power. The growth of the Italian photo-
voltaic market was encouraged by incentives, as
the production of energy through photovoltaic
technology is still not entirely economically con-
venient. According to Germany’s experience, the
market can continue to grow, despite reductions
in incentives. To guarantee the achievement of
the targets set for the development of renewable
energy, the incentives must be stable over time,
economically sustainable and take into account
the evolution of technology.

1.3. Wind

Wind power is a growing reality. In Italy, there
are 198 active plants, located mainly in the South,
which cover 4.2% of the national electricity con-
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sumption. It is clear that something is changing,
and that there is a growing sensitivity towards
renewable resources, demonstrated by a great
number of wind farms installed in recent years. In
Italy, wind power has grown at a rapid pace until it
had reached an installed capacity of 9,766 MW in
2018, with a production of 17.7 TWH, an increase
of about 40%. Over time, wind power has had a
central role in the diversification process of the
Italian energy supply. Southern Italy — because
of its territorial features — has a considerable po-
tential that has yet to be exploited. The level and
consistency of prevailing winds, the orography
and accessibility are all factors that influence the
choice of the installation of turbines’, and this is
the reason why 84% of the plants and 98% of the
installed power are in the Southern regions. The
South is at the forefront of the development of
this sector; in just three southern regions alone —
Apulia, Campania and Sicily — there is the 56%
of the national total number of plants installed.
Apulia is first for the number of wind plants
(134) but second for installed power; behind

Apulia is Sicily. These two regions together have
an installed capacity of over 2,700 MW on their
territories, almost half of the national amount.
Nonetheless, the sector has suffered a slowdown
in investments compared to previous years, due to
the uncertainty that affected not only wind power
but also the renewable energy sector in general.
In Italy, the wind power chain — in which about
30 thousand people currently work — can create
good prospects for the future, by completing the
planned installations, which would double the
number of employees. This advancement in the
renewable sector will only be possible by overcom-
ing those critical issues that impede the full de-
velopment of the sector. Its uncertainty is strictly
linked to some impediments that actually inhibit
the spread of wind power in our country. In the
renewable energy market, incentives have repre-
sented not only a great boost to investment, but
they also support of clean sources; in the price
competition with fossil fuels — consider that re-
newables are penalized by technologies that are
not yet ready.

Tab. 2. Power development targets (MW) from renewable sources

Source 2016 2017 2025 2030
Water 18,641 18,863 19,140 19,200
Geothermal 815 813 919 950
Wind 9,410 9,766 15,690 18,400
Off-shore wind 0 0 300 900
Bioenergy 4,124 4,135 3,570 3,764
Solar 19,269 19,682 26,840 50,880
Total 52,259 53,259 66,459 94,094
Data source: MISE-MIT-MATTM
Tab. 3. 2030 development targets for renewable energy production (TWH)
2016 2017 2025 2030
Renewable production 110.5 113.1 139.3 186.8
Water (effective) 42.4 36.2
Water (normalized) 46.2 46 49 49.3
Wind (effective) 17.7 17.7
Wind (normalized) 16.5 17.2 31 40.1
Geothermal 6.3 6.2 6.9 7.1
Bioenergy 19.4 19.3 16 15.7
Solar 22.1 24.4 36.4 74.5
Gross domestic consumption 325 331.8 331.8 337.3
of electricity
FER-E Percentage (%) 34.00% 34.10% 42.00% 55.40%

Data source: MISE-MIT-MATTM
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1.4. Biomasses

For the importance of biomass in national
energy production and for the achievement of
the Community targets established for 2030, the
above-mentioned data trace the development of
this sector, aligning the research with the past
and future expectations.

During last five years, the trends have been
constantly increasing in reference to both the
number of plants and the installed power: in fact,
the recorded development rates were respectively
equal to +120% and +87% compared to 2006.

However, unlike other types of renewable
sources, biomass production is closely connected
to the availability of raw materials and the sustain-
ability of the production processes. Therefore,
both the size of the plants and the availability of
supply sources in the local area should be to be
taken into account to avoid importation and dis-
economies; hence, the importance of local supply
chains.

Further issues relate to both the incentives sys-
tem, that needs a clearer definition, and the un-
derground locations, that make it both difficult to
monitor the traceability of the supply chain and
to produce punctual data and statistics. It would
be appropriate to do an in-depth regulatory anal-
ysis: as it has already been said, a check on the re-
ception of the National Guidelines — concerning
the permissions of renewable energy plants — by
regional governments has shown that among all
regions, only Apulia and the Province of Bolzano
have defined a framework introducing biomass
plants'.
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2. Renewable Sources in Abruzzo

Abruzzo is considered «the green region of
Europe». It is at the forefront of clean energy in
order to provide the region with concrete help
for the development and protection of the terri-
tory — in particular with wind energy. Recently, in
Abruzzo there has been an explosion of initiatives
for renewable energy sources. This increase in at-
tention to this sector in Abruzzo is due to both
the growing environmental sensitivity and to the
advantageous Italian incentive system for these
forms of energy production. In spite of this, there
has also been criticism about renewable sources;
the reason is that Abruzzo has a huge variety of
environments with great landscapes, which have
historical, cultural and architectural value; how-
ever, wind and photovoltaic plants may compro-
mise these natural landscapes. This territory
constitutes a harmonious complex, characterized
by beautiful and valuable landscapes. If properly
managed and enhanced, it can be a resource for
the local population towards the proper develop-
ment of sustainable tourism and economic inno-
vation. The sharp drop after the financial crisis,
which started in United States in 2007 and affect-
ed throughout the world in the second quarter of
2008, is also reflected in consumption in Abruzzo.

In Abruzzo, consumption went from 6,916 Gwh
in 2006 to 6,252 Gwh in 2009; after a little recov-
eryin 2010-2011, consumption fell again to a min-
imum of 6,240 Gwh recorded in 2013, with slow
growth in the five-year period 2014-2018. From
2006 to 2013, the decrease in consumption, and
consequently in demand, affected all the prov-
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Fig. 2. Consumption per inhabitant in Abruzzo and in Italy

Source: data elaboration on Terna
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Tab. 4. The distribution of renewable energy plants. Abruzzo-Italy comparison

Plants Abruzzo Southern regions and Islands Italy
2008 2018 2008 2018 2008 2018
Hydroelectric 45 65 172 283 2,022 4,248
Thermoelectric 9 49 141 543 682 4,612
Renewable Water 51 71 175 286 2,184 4,331
Wind 16 47 220 5,205 242 5,642
Photovoltaic 608 20,138 7,604 226,533 32,018 822,301
Bioenergy 4 38 74 375 352 2,924
Geothermal - - - - 31 34
Source: data elaboration on Zerna
Tab. 5. The installed power of renewable energy plants. Abruzzo-Italy comparison
Plants Abruzzo Southern regions and Islands Italy
2008 2018 2008 2018 2008 2018

Hydroelectric 1,163 1,182 4,914 5,010 23,383 24,548
Thermoelectric 1,136 1,310 24,572 22,711 71,722 60,195
Renewable Water 1,002 1,014 2,887 2,976 17,624 18,936
Wind 155 255 3,481 9,931 3,538 10,265
Photovoltaic 10 732 135 7,439 432 20,108
Bioenergy 5 31 410 1,134 1,555 4,180
Geothermal - - - - 711 813

Source: data elaboration on Terna
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inces of the region, even if with some differences.
The Province of Chieti had consumption that
went from 2,111.2 Gwh in 2006 to 2,070.0 Gwh in
2013; the Province of UAquila from 1,717.4 Gwh in
2006 to 1,478.3 Gwh in 2013; Pescara from 1,465.8
Gwh in 2006 to 1,148.8 Gwh in 2013; Teramo from
1,530.6 Gwh in 2006 to 1,440.3 Gwh in 2013.

The trend of consumption in Abruzzo follows
the national trend: a sharp drop in 2009, after the
world crisis, with partial recovery in the following
years, followed by a further decrease (2013) and
a limited growth in the last period. The Province
of Pescara had suffered the main reduction, fol-
lowed by the Province of I’Aquila and the Prov-
ince of Teramo; instead, the Province of Chieti
recorded the lowest reduction. The high level of
consumption in the Province of Chieti is due to
the industry sector with 995.9 Gwh (almost 40%
of the total regional consumption) and the ter-
tiary sector with 659.8 Gwh (3.4% of the total).
If compared to the other provinces, Pescara has
the lowest consumption in all sectors, except in
the domestic sector. The energy from renewable
sources produced within the regional territory
is mostly hydroelectric, wind, photovoltaic, and
bioenergy. This shows their boost compared to
traditional sources and a growing trend to use
over 50% of renewable sources, by 2030 (Regione
Abruzzo Energy Plan 2020-2030). In 2018, the
comparison with the Southern regions and with
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the whole of Italy shows that Abruzzo had a sig-
nificant increase in all renewable sources; indeed,
there has been a particularly marked spread in
Abruzzo of bioenergy and power plants (from 4
in 2008 to 38 in 2018).

2.1. Hydroelectric Energy in Abruzzo

Given its positive hydrogeological condition,
Italy has developed hydroelectricity for the na-
tional production of electricity. Among the Ital-
ian regions, Abruzzo stands out for its number of
hydroelectric plants on the territory; its richness
in water represents a relevant resource, as many
springs — located in areas that are inadequate for
the anthropic process — are still intact. This pre-
cious natural resource is mainly used for regional
water supply and for electricity production. Abru-
zzo exploits the hydroelectric potential of the ter-
ritory; there are 65 plants in the region and the
total hydroelectric production in 2018 was 1,182
Gwh, with a considerable increase during the
last decade. The Province of Teramo gives the
greatest contribution to hydroelectric production
(37% of the total amount), followed by Chieti and
L’Aquila, which respectively contribute with 24%
and 22% of the total amount; the Province of Pes-
cara generates the remaining 17% of the total hy-
droelectric production (Regione Abruzzo Energy
Plan 2005-2010).
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Source: data elaboration Regio-
ne Abruzzo
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2.2. Wind Energy in Abruzzo

Wind energy is, among other renewable sourc-
es, the most technologically mature and economi-
cally competitive resource. During the last 15
years, the cost of wind kWh has decreased by 70%
and, according to the EWEA (European Wind
Energy Association), a large-scale production of
wind turbines could allow a further reduction of
at least 25% in the future. In Abruzzo, wind farms
produce about 225 MW of energy, and some of
those farms started their wind farm projects at the
end of 1980s, reaping the benefits today. Abruzzo
and wind energy come from far away and those
in the branch are looking to increase this renew-
able sector. It makes good investment sense in the
renewable sector, with the money deriving from
the rent of the areas where the structures are built
continue to expand; investors are looking forward
to the revamping and the modernization of the
plants to also revisit also the administration per-
centages. The wind farm sector, in accordance
with regional traditions, does not interrupt the
life flow, as it has remained the same as it was
before innovation. Abruzzo approved the Guide-
lines that regulate the industrial plants integra-
tion for the production of wind energy within the
regional territory by DGR 754 of 30 July 2007.

Wind farms have been noticeably spreading
around Italy during the last decade. These wind

Fig. 5. Location of Biomass
plants in Abruzzo 0 15 30
Source: data elaboration Regio-
ne Abruzzo
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farms are principally located in the Central-
Southern regions of Italy; they are also located
on some Italian islands and in hilly or mountain-
ous areas characterized by the availability of good
wind-power resources. In Abruzzo, wind farms
are located below 1,300 meters above sea level —
according to Wind Charter — and they fall into
two categories, according to their position; that
is, they are placed on the highlands or on cliffs.
The plants placed on highlands are mostly in the
Province of I’Aquila, where they occupy large ar-
eas but with small lateral linear extensions; the
others wind farms are located on the cliffs in the
Province of Chieti, where there are some visibility
problems due to their large linear extension. The
wind farms in the internal areas of the territory af-
fect the areas of parks, reserves, oases, migratory
routes, brown bears. It is hoped that technology
will coexist in harmony with wild Nature, without
threatening it, as «She is the hostess».

In 2004, Abruzzo signed an Agreement Plan
with the Ministry for the Environment, in coop-
eration with the Department of Agriculture, For-
ests and Rural Development Hunting and Fishing;
this agreement was released in 2008 because there
was a call to agricultural entrepreneurs to spear-
head the development of self-production methods
and for the use of a short chain supply. Since that
moment, Abruzzo has started the development of
biomass as an energy source. Currently, the use of
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Impianti fotovoltaici
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Fig. 6. Location of photovoltaic sy-
stems in Abruzzo

Source: data elaboration Regione
Abruzzo
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combustible biomass for thermal energy produc-
tion for domestic users is common, especially for
the internal areas of the region.

Regarding Bioenergy renewable energy de-
rived from biological sources, such as plant matter
or animal waste, in Italy, the situation was quite
good at the end of 2018. Considering the num-
ber of plants, if compared to the global renewable
plant system, according to figure 5, in Abruzzo
there are 38 plants with 31.4 MW of power, the
regional bioenergy production was equal to 150.4
Gwh (in 2018), corresponding to 3% of the nation-
al total production. The electricity generated by
the bioenergy plants was produced in very small
plants, with power less than IMW. At a provincial
level, the plants are mainly powered by biogas and
their electricity production covers 0.9% of the na-
tional energy generation. In particular, the best
equipped is the Province of UAquila (with 0.4% on
a national basis), while the other three are ranked
low, with numbers hovering around 0.2%. The sit-
uation of energy production from plants powered
by bioliquid is improving, both at the regional
level (1.5%) and at the provincial level — even if
there is an anomaly: in the Provinces of Teramo
and Pescara alone is there a significant produc-
tion (1.2%). Regarding the consumption in the
residential and non-residential sectors (+5.2%), in
Abruzzo there was a very positive trend in the pe-
riod 2013-2018, (with +17.6% between 2017/2018),

ANE

P.R. Sirente-Velino

Ea
S. Benedetto d. Marsi

Rosciano
P.N. Costa Teatina

Monteodorisio
P.N. Maiella

P.N. Abruzzo, Lazio e MQli:

this trend gained traction because of plants which
were powered by solid biomass, with a power of
31.4 MW (GSE, 2019).

Aimed at encouraging photovoltaic technol-
ogy, Abruzzo has promoted its renewable energy
since 1998, through calls for public and private us-
ers, who are connected to the electricity grid and
parts of building structures. In the early months
of 2001, the Ministry for the Environment and the
Protection of the Territory launched the «Photo-
voltaic Roofs» program, which gives contributions
to promote the construction of small power pho-
tovoltaic systems (from 1 to 50 kW), connected to
the electricity grid and part of building structures
such as roofs, terraces, facades, street furniture,
etc. At the same time, the regional promotion has
continued, aiming at the development of renew-
able energy sources for small and medium-sized
public and private users. As part of the «Photo-
voltaic Roofs» program, a series of projects have
been approved to install photovoltaic devices in
some municipal and provincial areas of Abruzzo.
At the end of 2018, the photovoltaic systems in-
stalled in the region amounted to 20.138 (2.4%
on national basis), with a power of 713 MW (3.6%)
and a production of 857 Gwh (3.8% on national
basis), an increase of 1.046 new plants in compari-
son to the year 2017 (see figure 6). Recently, Abru-
zzo ranks among the top southern regions for the
growth in plants number and power. The best in
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number of plants is the Province of Chieti (0.8%),
followed by Teramo (0.7%), L’Aquila (0.6%) and
Pescara (0.5%). Teramo is the highly ranked in
power engaged (245.0 MW) (GSE, 2019).

3. Sustainable Development in Abruzzo. A

Glimpse into the Future

With lower carbon emissions to fight climate
change, Abruzzo, following the European prior-
ity aimed at «sustainable development», guides its
policies towards measures capable of developing
an efficient and competitive economy in terms of
resources’.

The regional strategies elaborated to achieve
this macro priority follows two main directions:
the first is towards the environmental dimension,
which is accomplished by measures that concern
energy policy, limitation of climate change ef-
fects, management of natural and anthropic risks,
and sustainable management of soil, water and
waste. The second direction is towards the bio-
diversity protection and natural and cultural re-
source enhancement, by strengthening the model
of sustainable regional tourism use.

In recent years, Abruzzo has advanced in en-
ergy planning through the launch of important
initiatives, strengthening also interregional coop-
eration. With reference to energy policies defined
by the Regional Energy Plan (2009-2018), the co-
hesion policy in the 2020-2030 will be directed at
the reduction of final gross energy consumption.

Those actions will be aimed at increasing the
energy efficiency and the reduction of waste, fol-
lowing the Covenant of Mayors on the energy
policy of sustainability and efficiency, by also cre-
ating a management system of c ertification pro-
cesses; the Region signed such an agreement with
ENEA - Italian agency for New Technologies, En-
ergy and Environment in 2012.

In this context, there are various measures to
be undertaken: the modernization and energy ef-
ficiency of the public property or of public use,
the reduction of energy consumption in cycles
and structures of production, the implementa-
tion of intelligent remote control networks, and
the regulation and management of energy con-
sumption in the urban sector. Upstream, it is ap-
propriate to start a systematic action to evaluate
the current efficiency of individual buildings, in
order to identify the appropriate intervention
methods and techniques to increase their perfor-
mance and to optimise and reduce consumption.

These systematic actions will give priority to ur-

ban areas, historic villages, and crisis areas — in
which interventions are made through territorial
and integrated planning tools to maximise syner-
gies and environmental benefits. The rise in re-
gional renewable energy production is a priority
that the Region intends to pursue, in accordance
with the 2030 Union targets. New actions will be
encouraged in collaboration with the agricultural
sector to promote supply chains for energy re-use,
heat production from a vegetable biomass ori-
gin (short supply chain-wood, production waste,
etc.) and bio methane re-use in the companies,
which could also be used outside their produc-
tion sector. Interventions will take place firstly
in the main urban centres, the coastlines subject
to serious congestion, and the main areas where
there is a relevant movement of people and goods
(Programming service, Development and Com-
munity Activities, Secretariat Booth of Ex Ex DGR
388/2013).

References

Towards a European Strategy for the Security of Energy Supply (2001),
Green paper, Bruxelles, European Commission.

Energia: controlliamo la nostra dipendenza (2002), Bruxelles,
Commissione Europea.

Furopean Energy and Trasport Trends to 2030 (2003), Bruxelles,
Commissione Europea.

Piano Energetico Regionale 2010-2015 (2009), I’Aquila, Regione
Abruzzo.

Bilancio Energetico Nazionale (2013), Rome, Ministero dello Svi-
luppo Economico.

LEnergie in Abruzzo (2018), L’Aquila, Ufficio statistica della Re-
gione Abruzzo.

Bonardi Giancarlo and Carlo Patrignani (eds) (2010), Energie
alternative e rinnovabili, Milan, Ipsoa.

Castelli Silvana (2011), Biomasse per la produzione di energia, San-
tarcangelo di Romagna, Maggioli editore.

Comunita Europea (2013), Servizio di Programmazione, Sviluppo
e Attivita Comunitarie, Segreteria Cabina di Regia Ex DGR
388/2013.

ENEA (2010), Fonti rinnovabili: scenari e politica Europea, Rome,
ENEA.

ENEA (2010), Le fonti rinnovabili. Ricerca e innovazione per un
Sfuturo low carbon, Rome, ENEA.

GSE SPA (2013), Rapporto Statistico, Energia da Fonti Rinnovabili,
Rome, MEF.

GSE SPA (2014), Rapporto Statistico, Energia da Fonti Rinnovabili,
Rome, MEF.

GSE SPA (2015), Rapporto Statistico, Energia da Fonti Rinnovabili,
Rome, MEF.

GSE SPA (2016), Rapporto Statistico, Energia da Fonti Rinnovabili,
Rome, MEF.

GSE SPA (2017), Rapporto Statistico, Energia da Fonti Rinnovabili,
Rome, MEF.

GSE SPA (2018), Rapporto Statistico, Energia da Fonti Rinnovabili,
Rome, MEF.

GSE SPA (2019), Energia da Fonti Rinnovabili in Italia. Settori
elettrico, termico e trasporti, Rome, MEF.

GSE SPA (2019), 11 solare fotovoltaico in ltalia. Stato di sviluppo e
trend del settore, Rome, MEF.

AGEI - Geotema, 65

81




Lewis Nathan S. (2007), Powering the planet, in «<MRS bulletin»,
32, 10, pp. 808-20.

Lund John W. (2003), The Use of Downhole Heat Exchangers, in
«Geothermics», 32, 4-6, pp. 535-43.

MIT Massachusetts institute of technology (2006), The Future of
Geothermal Energy. Impact of Enhanced Geothermal Systems (EGS)
on the United States in the 21st century, Cambridge, Mass.

OECD, European Commission, Nordic Innovation (2012),
The Future of Eco-Innovation: The Role of Business Models
in Green Transformation (https://www.oecd.org/innovation/
inno/49537036.pdf; last access: 25.VI1.2022).

Regione Abruzzo (2018), Report Energia Regione Abruzzo 2018 su
dati 2016, L’Aquila, Regione Abruzzo.

Smalley Richard E. (2005), Future Global Energy Prosperity. The
terawatt Challenge, in «MRS bulletin», 30:412, pp. 412-17.
SVIMEZ (2011), Energie rinnovabili territorio, Naples, Giannini

Editore.

Swanson Richard M. (2006), A Vision for Crystalline Silicon Photo-
vollaics, in «Progress in photovoltaics. Research and applica-
tions», 14,5, pp. 443-53.

Terna (2012 -2019), Rapporti Statistici, Rome, Terna.

Spinosa Pingue Fabio, Anna Morgante, Roberto Di Vincenzo
and Simone D’Alessandro (2012), Green Community Abruzzo.
Le buone prassi per l'innovazione e la sostenibilita ambientale, Pes-
cara, Carsa.

UE (2011), COM 363 definitivo, Bruxelles, UE.

UE (2011), COM 899 definitivo, Bruxelles, UE.

UNEP (2011), Towards a Green Economy Pathways to Sustainable
Development and Poverty Eradication, Nairobi, UNEP.

Sitography

hitp://statistica.regione.abruzzo.it (last access: 25.VI1.2022).

www.auloritd.energia.it (last access: 25.VI1.2022).

wwuw.ciseonwed.it (last access: 25.VI1.2022).

www. comitatoscientifico.org/temi % 208D /Rio+20/index. htm (last ac-
cess: 25.VI1.2022).

www. confindustria.abruzzo.it (last access: 25.VI1.2022).

www.ecoage.il/storia-delle-fonti-di-energia.htm (last access: 25.VIL
2022).

www.enea.it (last access: 25.VI1.2022).

wwuw.enel.it (last access: 25.VI1.2022).

www.enelgreenpowerit (last access: 25.VI1.2022).

www.eni.it (last access: 25.VI[.2022).

www.greenplannerit/2014/12/11/breve-storia-delleenergie-rinnovabi-
li-e-del-loro-futuro/(last access: 25.VI1.2022).

www.GSE.it (last access: 25.VI.2022).

www.ideegreen.it (last access: 25.VI1.2022).

www.legambiente.it (last access: 25.VI1.2022).

www.regione.abruzzo.it (last access: 25.VI1.2022).

www.sviluppoeconomico.gov.it (last access: 25.VIL.2022).

www. TERNA.it (last access: 25.VII.2022).

www.treccani.it/enciclopedia/tag/fonti-di-energia-rinnovabili/(last
access: 25.VI[.2022).

www. tuttogreen.it/che-cosa-sono-le-energie-rinnovabili/ (last access:
25.VI1.2022).

www.wwf.it/client/ricerca.aspx ?root=30612& parent=30002& conte
nt=1 (last access: 25.VI1.2022).

Note

! The size of medium plants has continuously decreased since
2009, in particular because of the installation of new plants
powered with biogas, characterised by an installed power lower
than IMW; they have been created to be able to use compre-
hensive incentives, set by D.M. 18/12/2008.

? «In order to achieve the EU’s binding target of at least 32%
of renewable energy by 2030, which is referred to in Article 3
of Directive (EU) 2018/2001, States must make a concerted
effort to meet the set EU gradually programmed targets. From
2021, the contributions of Member State’s must follow a pre-
cise indicative trajectory. By 2030, this trajectory will consider
the share of renewable source energies and gross final energy
consumption of the Member State. Starting in 2022, the in-
dicative trajectory is projected to reach a reference point of at
least 18% of the total increase in the share of renewable source
energy. Both the national binding target of the Member State
for 2020 and its contribution to the 2030 target will be under
scrutiny. By 2025, the indicative trajectory is projected to reach
a benchmark of at least 43% of the total increase in the share
of renewable source energy. Both the national binding target
of the Member State for 2020 and its contribution to the 2030
target will be considered. By 2027, the indicative trajectory is
projected to reach a reference point of at least 65% of the total
increase in the share of renewable source energies. Both the
national binding target of the Member State for 2020 and its
contribution to the 2030 target will be examined. By 2030, the
indicative trajectory must reach at least the expected contribu-
tion of the Member State. If a Member State expects to exceed
its national binding 2020 target, its indicative trajectory may
start at the level it expects to reach. All the indicative trajec-
tories of the Member States must contribute to the achieve-
ment of the Union’s reference points for 2022, 2025 and 2027.
They must also contribute to the Union’s binding target of at
least 32% of renewable energy by 2030. Regardless of its con-
tribution to the Union’s objective and its indicative trajectory
for the purposes of this Regulation, a Member State is free to
set targets that are more ambitious for its national policy pur-
poses» (Direttiva Unione Europea 2018/2001 del Parlamento
Europeo e del Consiglio, dicembre 2018).
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