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In the last few million years, the Tyrrhenian 
basin was affected by:

• Crustal thinning

• Uprising of igneous bodies from the mantle

• Formation of acidic batholiths at shallow depth  

• Volcanic eruptions in several areas of 
Tuscany, Latium, Campania and Sicily. 

GEODYNAMIC, IGNEOUS AND VOLCANIC FRAMEWORK OF ITALY
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Some of these volcanoes 
(Vesuvius, Etna, Stromboli, and 
few others) are still active.

The thermal regime of the whole
Tyrrhenian basin is the result of the
recent geodynamic and vulcano-
tectonic phenomena.
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HEAT FLOW in the Tyrrhenian sector has 
anomalous values  (from 100 to 450 
mWatt/m 2), caused by:

• Uplifting of the mantle 

• Thinning and spreading of the crust.
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The eastern and southern sectors of Italy 
(Apennines and Adriatic-Ionian areas) display  
values of 20 - 80 mWatt/m 2 due to:

• Eastward deepening of the crust base (Moho) 

• Infiltration of meteoric waters through large 

outcrops of  permeable carbonate rocks.

High heat flow values in Campidano 
(Sardinia) and Pantelleria (Sicily) areas are due 
to the opening of rift structures. 
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Local anomalies of 150-250 mW/m2

hundreds thousands km2 wide, (2.5-4 

times above the world average) due to 

Regional anomaly characterized by heat flow 

values of 100 -150 mW/m2 (2-2.5 times above the 

world average) caused by:

* uplifting of the mantle

* thinning and spreading of the crust.

DETAIL OF THE HEAT FLOW MAP OF ITALY 

pre-Apennine belt and southern Tyrrhenian basin
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times above the world average) due to 

magma bodies present in the crust.

Peak anomalies of 250-450 mW/m2

few km2 wide, (4-8 times above the world 

average) in correspondence to shallow 

structural highs of permeable rocks 

forming confined aquifers (reservoir) with 

convective circulation of  hot fluid.

Cataldi R., Mongelli F. Squarci P., Taffi L., Zito G., and Calore C. (1995). Geothermal ranking of the Italian territory. Geothermics, Vol. 24, n. 1; pp. 115-129.
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Temperature at 2 km depth
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CNR,  ENEL,  ENI-AGIP,  ENEA  - (1988)

Geothermal Inventory of Italy: 

regional and national synthesis reports

Temperature distribution at various
depths, down to 3000 m, has been
reconstructed from measurements
collected in more than 2000 hydrocarbon
and geothermal wells.

Cataldi R., Mongelli F. Squarci P., Taffi L., Zito G., and Calore C. (1995). Geothermal ranking of the Italian territory. Geothermics, Vol. 24, n. 1; pp. 115-129.
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GEOTHERMAL RANKING 

OF ITALY

The widespread presence of 
permeable rocks covered by 
impermeable complexes makes up 
favorable conditions for the formation 
of the following types of geothermal 
resources:

Resources at T >150 C within 3 km, in 

several areas of the pre-Apennine belt in 
Tuscany-Latium-Campania, and in 
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Tuscany-Latium-Campania, and in 
volcanic islands of the southern 
Tyrrhenian Sea;

Resources at T = 50-150 C within 3 
km, in over 50% of the national territory 
(especially in the Po valley, in Sicily and 
Sardinia)

Resources at T = 30-50 C at shallow 
depth, in the above-said areas and in 
many other areas.

6
Cataldi R., Mongelli F. Squarci P., Taffi L., Zito G., and Calore C. (1995). Geothermal ranking of the Italian territory. Geothermics, Vol. 24, n. 1; pp. 115-129.
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� High temperature resources (> 150 °C) suitable for 
power generation are present at economically-accessible 
depth in restricted areas of peninsular Italy, covering 
some 1500 km2 altogether.

� Unconventional Geothermal Resources, 
can  exist in Italy at depths > 3 - 4 km:  
� Hot dry rocks and hot fractured rocks;
� Pressurized systems 
� Hot brines.  
� Supercritical fluids;
� Magma systems;

� Huge hydrothermal resources exist in Italy within 3 km 
depth, mostly located in the fuchsia-colored areas.

Italian geothermal resources
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THEREFORE, ITALY, AS A WHOLE, PRESENTS A MARKED GEOTHERMAL VOCATION.

Despite this interest, especially the Italian low-e nthalpy market, ready for a booming increase,
is at present still under developed, compared to mo st other European Countries.

The running plants (number and aggregate power) are  still low compared to 
the huge presence of geothermal resources and the e nergy demand.

� Huge hydrothermal resources exist in Italy within 3 km 
depth, mostly located in the fuchsia-colored areas.

� More than 1000 Municipalities are classified priority 
areas for the development of hot water at T > 60 °C.

� However, by using heat pumps, 
low-to-very low temperature resources could also be 
utilized, almost everywhere.
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GEOTHERMAL vs. TOTAL NATIONAL ENERGY CONSUMPTION     2006   - 2008

anno       2006       2008

TOTAL GROSS ENERGY CONSUMPTION (106 OET):    196 192

• Fossil fuels (altogether) 87 % 86 %

• Hydro.  and other renewables 7 % 9 %

• Electricity imported 6  % 5 %
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GEOTHERMAL ENERGY (2008) 1.27 million OET (0.66% of the total), including

• Electric generation 1.04 million OET (0.54 % of the to tal)

• Direct uses (all) 230,000     OET (0.12 % of the total)

Therefore, the development of the direct uses in Italy is very limited, compared to
the huge geothermal potential of the country and to its nu merous applications.
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AGGREGATE USES OF NATURAL HEAT IN ITALY - 2008

Electric generation 810
Mwe

5.2 TWh/y 1,040,000 OET 

Direct uses (all) 800 MWt 9,500 TJ/y 230,000 OET 
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Total geothermal energy used 1,270,000  OET

Geothermal vs. total Country’s energy 
consumption in 2008 (192 million OET)

0.66 %

Avoided emission of CO 2 (tonnes/year) 4,000,000
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Geothermal power plants and generation (2008 year)
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Power plants Number of units
Installed capacity

(MWe) 
Efficient capacity

(MWe)

Production 
(TWh/y)

Total 32 810.5 711 5.2  

The Italian geothermal generation corresponds: 
to  9     %   of the geothermal world generation
to    1.7    %   of the total national generation
to    25     %   of the electrical consumption of t he Tuscan Region.
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The Heat Pumps are here in 
evidence with just the 10 % of the 

total energy: in the next 

Thermal and 
balneology 

32%

Heating and 

Fish farming
16%

Greenhouse 
heating 

13%

Geothermal 
heat pump

10%

Industrial 
processes

1%

Main applications of the 
terrestrial heat for direct 

uses in Italy (2008)
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total energy: in the next 
future, their massive foreseen 
growth will allow an important 
contribution to the increase of 

the total geothermal uses in Italy.

Heating and 
teleheating 

installations
27%

Total thermal energy used  9,500 TJ (2008)
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In the last years, the increase of the Geothermal D irect Uses  is due both to 
the development of geothermal district heating (5-2 0 MWth unit power), mainly 

in northern areas of Italy, and to single household  applications, which are 
widely implementing their heating and cooling equip ment with geothermal 

sources of small unit power.
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Two scenarios are considered for forecasts:

�� SCENARIO ISCENARIO I - based on: 
• present economics and development trend
• use of mature technology only

GROWTH  FORECASTS OF GEOTHERMAL ENERGY IN ITALY BY 2020
(Study carried out in 2006-2007 by  UGI’ working group)
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• use of mature technology only
• current costs of conventional energy sources

�� SCENARIO IISCENARIO II - based on: 
• an ecologically driven development trend
• use of advanced technology
• increasing costs of conventional energy sources

Summary results of the study published in Nov. 2007 and 
disseminated widely in a document called theItalian Geothermal Italian Geothermal ManifestoManifesto
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GEOTHERMOELECTRIC GENERATION IN ITALY 1913-2008, 
WITH FORECASTS BY 2020 FOR TWO DIFFERENT SCENARIOS

5

6

7

8

9

10
TWh/anno netti

scenario II
scenario I

7.5 TWh/y
(1200 MWe)

10 TWh/y 
(1500 MWe)
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The average annual growth rates 2007-2020:
about 4 %/y for SCENARIO II                    4 %/y for SCENARIO II                    almost 3% /y for SCENARIO I  3% /y for SCENARIO I  
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Possible contribution of 
Unconventional Geothermal System 

(high temperature systems potentially suitable for power generation ): 

Geo-pressurized systems, Hot brines, Enhanced Geothermal Systems, 
Supercritical fluids, Magmatic systems
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� It will absolutely be important to start with a systematic R&D program, 
strongly supported, starting with realistic and practical goals, in order 
to achieve the commercial maturity in a short time, almost for some of 
them.

� The electric capacity, possibly supplied in Italy in 2020, by some of the 
UGSmay be assessed from few to 50 Mwe, in the case of Scenario II.
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GROWTH FORECASTS OF THE DIRECT USES 
BY 2020, FOR TWO DIFFERENT SCENARIOS

S   C   E   N   A   R   I   O     I   S   C   E   N   A   R   I   O     II

Installed 
capacity   

Heat used Oil saving 
Installed 
capacity

Heat used Oil saving 

Year (MWt ) (TJ/year) (OET) (MWt ) (TJ/year) (OET)

2008 800 9500 230,000 800 9500 230,000
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2020 4000 50,000 1,200,000 6000 75,000 1,800,000

2009 - 2020 ca. 15% Average yearly growth ca. 20%

The market growth of district heating and cooling n eeds stimulation by systematic 
information, strong simplification of permitting, e quipment installation, administrative 

procedures, and prolonged support through national and regional incentives.

Hot and warm water resources are available within f ew hundred metres depth in many 
regions; in addition, GHP have a wide perspectives of application almost everywhere.
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FORESEEN  GROWTH OF GEOTHERMAL HEAT PUMPS by 2020 
ACCORDING TO SCENARIO I AND SCENARIO II 

1500
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3000

Scenario  II
1500 
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2500 
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42 % of 6.000 MW t

MWt
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Recently, various operators (geologists, engineers and technicians ) 
have entered the field; important heat pump manufac turers do exist 

now in Italy, able to cover a great part of the nat ional market.
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2008 2020

Electric 
generation 

810.5 
(MWe) 

5.2 
(TWh/y)

1,040,000 (OET) 1,500 
(MWe)

10   
(TWh/y)

2,000,000  
(OET)

Direct uses 
(altogether)

800 
(MWt) 

9,500 
(TJ/y)

230,000 (OET) 6,000 
(MWt)

75,000 
(TJ/y)

1,800,000  
(OET)

Geothermal energy 1,270,000  3,800,000  

GROWTH FORECASTS BY 2020 OF 

GEOTHERMOELECTRIC  AND DIRECT USES 

ACCORDING TO SCENARIO II 
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Geothermal energy (total) 1,270,000  (OET)
3,800,000  

(OET)

Share on total energy
consumption of Italy 

0.66 % > 1.2 %

Avoided emission of CO 2
4,000,000

(t/y)
8 – 10,000,000

(t/y)

Referring to 2008, the expected benefits in 2020 are: 
� Total oil saving                    …………………………….  about  3     times
� Avoided emission of CO2     …………………………..…          2-2.5  times                 
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WHY GEOTHERMAL IN ITALY IS ATTRACTING ATTENTION

To curb energy-supply shortage in Italy, 

among all the non-conventional energy sources, 

the geotehrmal energy should be fastly developed. 

However, first priority should be given to natural heat due to:

• its sizeable targets in production of both electrical energy and 

heat for direct use
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heat for direct use

• its notable contribution to the reduction of CO2 emissions

• its mature technology

• the possibility of direct application over 50%  of the national

territory with hot waters, and everywhere with heat pumps

• its continuous and constant availability the whole year round.
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NECESSARY ACTIONS
• Commitment of political parties and institutions dealing

with  energy matters

• New National Energy Plan

• Incentives to develop all non-conventional energy 

sources, with priority for the Earth’s heat
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• Energy Plans in each Italian Region and Province 

according to national dead lines

• Involvement of professionals in exploration, exploitation, 

transport, distribution and use of geothermal resources

• Public information campaigns on the advantages to use

geothermal energy.
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To develop the use of natural heat in Italy 

THE ITALIAN GEOTHERMAL MANIFESTO
(2007)

The position of 

UGI/Unione Geotermica Italiana (Italian Geothermal Union),

Congresso Internazionale: La Geotermia in Italia e in Europa. Quale futuro? – GEOTHERM  EXPO2009  - Ferrara, 23 Settembre 2009 

20

CNG/Consiglio Nazionale dei Geologi (Italian Nationa l Council of Geologists)

ATI/Associazione Termotecnica Italiana (Italian Ther motechnical Association)

on the development of Italian geothermal resources
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THE ITALIAN GEOTHERMAL MANIFESTO

• Structure and Outline

– Geothermal energy within the national energy framework

– Development projections and targets by 2020

– Necessary measures.

• To whom the Manifesto is directed

– Italian Parliament

– Political Parties (government and opposition)

– National and Regional Institutions dealing with energy matters
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– National and Regional Institutions dealing with energy matters

– Regional and Provincial Governments

– Local entities (municipalities, chambers of commerce, etc.)

– Trade Unions

– Scientific and cultural associations

– The public at large.

• Dissemination

– Scientific journals, newspapers, web-sites, etc. in Italy and abroad

– More than 10,000 printed copies have been distributed so far.
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Thank you for attention


