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prEfacE

I am honoured to present the first Annual Report on Med & Italian Energy as I believe 
this represents a clear sign of the fact that topics related to the energy sector have been 
included in SRM’s regular research activities, which is a sign of this sector’s significant 
economic importance in the Mezzogiorno and in the whole of Italy, where investments 
could further develop.

The competitiveness of a country depends not only on its ability to adopt a corporate 
attitude and make a name for itself on the market with products and services, but also 
on its know-how in sectors like energy and maritime logistics, which represent costs for 
companies while playing the role of drivers of growth calling for increased efficiency and 
higher quality. It is exactly on these two that SRM has decided to concentrate its efforts 
and invest its resources by creating two specific observatories with top-level partners.

It is precisely on energy, in fact, that SRM works jointly with the Department of Energy 
of the Politecnico of Turin and more specifically with ESL-Energy Security Lab, a centre 
boasting significant know-how in the sectors of Energy and Maritime Logistics. We are 
confident that this collaboration will add value to the research carried out by our centre 
which, on the other hand, is proud to hold significant experience and deep knowledge 
of the economic and maritime dynamics of the Mediterranean Area. Our main goal is to 
find partners to start research projects ultimately resulting in mutual benefit.

The first of the two threads running through this Report is represented by some 
analyses of the sector investigating the economic value, the European policies for 
energy, the emerging sectors and, last but not least renewable sources. The other thread 
is more concerned with the maritime sector which, in turn, is closely related to the 
energy. These two threads share the common vision that SRM and the Politecnico have 
of the Mediterranean as a key strategic area for a country like Italy aiming to become 
protagonist.

Pipelines, oil tankers and global Natural Gas chokepoints are mainly transported via 
sea and create connections, trade relations and widespread development. Even China, 
within its initiative called Belt & Road, has allocated resources to investments and 
infrastructure in the energy sector.

Therefore, we wish to embark upon this new adventure keeping in mind that one 
of the stepping stones to revamping our economy might be represented by investments 
in the sectors where our know-how is more solid or in other areas where prospects of 
development are particularly favourable in terms of technologic advances. It is precisely 
in this context that the energy sector needs to be valued.

Nevertheless, also in the energy sector and especially in business investments, Italy 
needs to streamline its bureaucratic system which now represents a serious issue for 
economic growth. It is also of utmost importance to clearly establish and communicate 
information about available funding to infrastructures through appropriate medium-
long term planning. In terms of financing, the next EU resources from the 2021-2027 
Agenda might represent a big opportunity, provided that they are used in the best way.
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The talian economy is one here great attention must be paid to the solution of 
structural issues that continue to affect gro th. onetheless, no adays these problems 
can only be solved through a strategic approach hich takes into account the systemic 
and complex vision of the interventions and development processes that e aim to favour.

inally,  ould like to thank the hole research team for carrying out this important 
ork representing SR s contribution to the efforts of those ho operate aiming for 
idespread and e ual development of our territory and ith the main goal of making our 

country increasingly more competitive, ith the ezzogiorno as a key player.

Paolo SCUDIERI

President of SRM
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IntroDuctIon anD VIsIon

The context and the present (energy) situation

From the energy point of view, presently (2016 data1) the Mediterranean countries 
are characterised by a total primary energy supply (TPES) of 39.8 EJ (950.6 Mtoe), 
corresponding to about 7% of the world total, which in turn is equal to 576.2 EJ, mainly 
related to fossil fuels (31.0% for oil, 27.1% for coal, and 22.1% for natural gas). The 
same share (about 7% with respect to the global values) applies to the total final energy 
consumption (TFC) of the Mediterranean countries, accounting for 27.6 EJ.

The production of energy commodities in the Mediterranean area, however, is equal 
to just 3.9% of the global energy production (about 22.5 EJ), and it is not sufficient to 
fulfil the internal energy demand. This makes the Mediterranean region a net energy 
importer, with a total net import of 19.1 EJ, which can be compared with the total trade 
of energy commodity at global level of 230.5 EJ for import and 235.2 EJ for export (the 
difference is related to the stock changes).

This energy scenario corresponds to an area that comprises 23 countries (Gibraltar, 
Spain, Portugal, France, Monaco, Italy, Malta, Slovenia, Croatia, Bosnia and Herzegovina, 
Montenegro, Albania, Greece, Cyprus, Turkey, Syria, Lebanon, Israel, Egypt, Libya, 
Tunisia, Algeria and Morocco) facing around 2,500,000 km2 of sea, crossing point of 
three continents: Europe, Asia and Africa. It extends over 8,516,704 km2, corresponding 
to about 6.3% of the overall world surface. The area is currently (2017 data) populated 
by almost 517 million people, i.e. roughly 7% of the global population. This area has a 
total Gross Domestic Product (GDP) of more than 9,000 G$ (almost 12% of world GDP), 
the majority of which (more than 70%) is contributed from three European countries, 
France, Spain and Italy2.

Energy and historical evolution of Mediterranean

The Mediterranean area historically played a key role in the evolution of the humanity, 
representing in fact one of the cradles of the global civilisation. The development of the 
ancient and classical Mediterranean societies has been accompanied and – to some extent 
– promoted by the exploitation of energy, which can be considered a crucial element for 
the survivability and the multiplication of the human species, and for its quality of life.

To exploit energy basically means to have available energy sources and to convert 
them into useful work. According to this concept, the Mediterranean civilisations 
arose and became protagonists thanks to the “biological” energy source, obtained from 
agriculture and cattle breeding, and to the conversion in useful work through human 
labour (often delegated to slaves) and animals.

1 IEA. IEA Statistics [https://www.iea.org/statistics/].
2 thE world bank. Open data [https://data.worldbank.org/].
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In particular, the so-called Fertile Crescent  (Mesopotamia, Levant and Egypt), due 
to the presence of the large fertile valleys of the four main rivers of the region (Nile, 
Tigris, Euphrates and Jordan) and of suitable climatic conditions, offered the possibility 
of a first significant development of agriculture, with the beginning of crops cultivation 
since about 10000 BC in the Levant area.

Furthermore, the presence of four of the most important domesticated animal species 
(cows, pigs, goats and sheep) allowed for the development of breeding: for instance, in 
the Mesopotamia area (spreading also over territories belonging to the Mediterranean 
one, li e those of modern Syria and Tur ey) o en were domesticated around 6000 

BC, li e pigs (11000 BC) and sheep (appro imatively between 11000 BC and 9000 
BC). Domestication of animals and breeding played a ey role, as it permitted from one 
side to increase the availability of food (and especially of protein) – thus enhancing the 
availability of energy sources – and from the other side to increase the possibility of 
energy conversion (through animal power).

E amples of the utilisation of usable wor  produced by the two types of energy 
conversion above mentioned can be found in Egypt, where human labour was widely 
used for building cities and monuments while animal power provided by oxen was used 
to move plough for cultivations.

Besides biological  energy sources, other two types of energy sources (wind and 
water) were exploited during ancient times in the Mediterranean area.

Egyptians were the first (followed by Grecians and Phoenicians) to actively use wind 
energy, mainly for navigation: this energy was, in fact, converted through sails in useful 
wor  for moving sailing boats, as documented since 000 BC. This was a milestone that 
allowed for the development of modern navigation and of commerce and trade.

Wind energy has been also used in windmills, being converted into mechanical wor  
used for grinding grain or drawing up water. Windmills were probably invented in Persia 
(the first references are dated 6  AD) and then spread in the Mediterranean area well 
before being introduced in continental Europe (in the 12th century).

More relevant than windmills, for the same purposes (converting energy into 
mechanical wor  usable for grinding grain or drawing up water) were watermills, which 
use water energy as source. The prototypes of watermills were waterwheels, probably 
invented in the ancient Near East (a region including Mesopotamia, Levant, ancient 
Egypt, ancient Iran, Cyprus, Anatolia, Armenian Highlands, and Arabian Peninsula) 
during the 3rd century BC, evolving into vertical watermill in Syria and Anatolia during 
2nd century BC and then spreading to Greece and the Roman Empire. Descriptions of 
waterwheels have been provided by the Gree  epigrammatist Antipater of Thessalonica 
and by the Roman architect Vitruvius in the 1st century BC.

One of the main advantaged of using wind and water energy and windmills 
and watermills as converters is the highest efficiency in comparison with the use of 
biological  energy through human or animal conversion. For e ample, it has been 

estimated that a watermill for grinding grain could produce, in one hour, the same output 
of 40 slaves3.

3 SCHoBert H. H.  ( 2014 ) . Energy and Society: An Introduction, CRC Press, p. 720.
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These energy sources and conversions thus allowed the Mediterranean area to become 
one of the three cradles of civilisation in Eurasia, together with the valleys of the Indus 
river, in the central-southern Asia (in the modern Pa istan) and of the ellow river in 
China.

In particular, urban civilisations started in the Chalcolithic period (5th÷ 4th millennium 
BC) in the Fertile Crescent  and was fed by the surplus of biological energy  with 
respect to that strictly needed for survival. Civilisation significantly grew during the 
Bron e Age (started around 3300 BC), with the introduction of ey innovations li e 
writing systems (cuneiform script invented by Sumerians and hieroglyphs created by 
Egyptians), centralised governments and laws, social structure and classes, economy 
and embryonic development of science branches li e mathematics and astronomy. 
This more structured organisation allowed for the establishment of the first Empires, 
li e the Egyptian and ittite ones, which dominated Eastern Mediterranean during the 
second millennium BC, and the Mycenaean ingdom, which was founded in the last 
phase of Bron e Age in Greece and that represented the first civilisation of Greece itself. 
The transition from the Bronze Age to the Iron Age showed the crisis of these empires 
and ingdoms and the rise of the Neo-Assyrian Empire and of Phoenicians. The last 
ones, in particular  located in the modern Lebanon and organised in independent city-
states – were mainly relevant as allowed to involve in the civilisation process, through 
their commercial routes, not only the eastern part of Mediterranean area (as happened 
during the Bronze Age), but also the entire north-western African coast, the south of the 
Iberian Peninsula, Sicily and Sardinia and Corsica. Furthermore, Phoenicians introduced 
the alphabetic writing, which represents one the ancestors of modern alphabets. This 
paved the way to the Classical Anti uity, and to the rise of Gree  city-states, to the 
Persian Empire, to the ellenistic Empire (under Ale ander the Great) and, finally, to 
the Roman Empire  that put the Mediterranean Sea ( Mare Nostrum , fully surrounded 
by territories belonging to the Empire itself) at its centre – and to the Byzantine Empire.

In the recent centuries, the paradigm changed: the main energy sources become 
fossil fuels (firstly coal and then oil and natural gas), while the energy converters are 
represented by machines (steam engines, internal combustion engines, turbines, etc.). 
The turning point is the industrial revolution , started in Britain at the end of 1 th century 
and characterised by the introduction of steam engines and the related transition towards 
an economy based on fossil fuels, namely on coal, which is the ey energy source for 
the entire first phase of the industrial revolution across the 19th century. During the 20th 

century, oil and natural gas progressively increased their role, with a sort of natural 
transition from more (coal) to less (gas) pollutant sources in terms of Greenhouse gas 
(GHG) emissions. In particular, the penetration of oil has been driven by the wide-scale 
diffusion of road transport, especially after the Second World War; it has been estimated 
that in the U.S. the primary energy consumption of oil overcame the primary energy 
consumption of coal before 1950.

Referring to the converters of energy into useful wor , fossil fuels allow to convert 
thermal energy provided by the combustion of the fossil energy sources into mechanical 
wor . In a steam engine, hot steam provided by a boiler, e pands under pressure, and 
part of the heat energy is converted into wor . In the internal combustion engines, the 
heat is instead generated inside the cylinder by ignition of a fuel-air mixture. 
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In steam turbines, steam is discharged at high velocity through no les and then ows 
through a series of fi ed and moving blades, thus moving a rotor at high speeds4. 

The first steam engine of the history can be considered the aeolipile, described 
during the 1st century AD by Hero of Alexandria. However, the development of an 
improved version of the steam engine designed by Newcomen, carried out by James 
Watt between 1763 and 1775, is the energy converter that effectively opened the door 
to the industrial revolution. Its penetration allowed for the invention of new machine 
tools and for a relevant growth of economic activities, li e mining (with an easier 
extraction of water from mines and the possibility of reaching greater depths), textile 
(with the introduction of power looms) and iron and steel manufacturing, significantly 
multiplying the productivity of those sectors. Steam engines also paved the way for the 
transport revolution, firstly with the development of railways (in the nited ingdom, in 
1 0 , Richard Trevithic  built the first wor ing steam locomotive) and then  in the 19th 

Century – with the improvements in the maritime transport. 
Furthermore, in the 19th century the penetration of electricity as energy commodity 

started. Electricity is a secondary energy source, as it derives from primary sources (li e 
fossil fuels, but also nuclear and renewable sources) through a transformation process 
in power plants. In 1 2 the first coal-fired power station was built in London, while 
in 1 3 the Santa Radegonda station in Milan (one of the first power plants in Europe) 
began to produce electricity; in 19  the Obnins  Nuclear Power Plant, in former Soviet 

nion, was instead the first world grid-connected nuclear power station.
These innovations, allowing for an increasing welfare and a circulation of people, 

goods, and ideas never seen before, led to essential social and economic changes that 
had a relevant impact on the development of modern society at global level, especially 
in the western world.

In this historical phase, however, the Mediterranean area has been no longer a 
protagonist, but rather has become more and more a sort of interface between the South, 
where resources of fossil energy (especially with reference to oil and gas) are located and 
exploited, and the North, where the energy conversion machines are installed and energy 
sources are consumed.

This situation still currently persists, with energy owing along the direction South-
North, from production to consumption areas, according to a sort of energy interaction  
among them that sometimes has been and is con ictual and critical under a geopolitical 
perspective, due to the strategic role that energy supply represents for the industrialised 
countries of the northern coast of the Mediterranean Sea, li e Italy, Spain and France.

Energy systems evolution and energy transition

Energy plays a ey role for the survivability and the multiplication of the human 
species, and for its life quality, despite an uneven allocation of resources and consumption 
worldwide, and also in the Mediterranean area.

4 enCyClopaedia BritanniCa. Steam engine [https://www.britannica.com/technology/steam-
engine#ref97834].
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Nevertheless, the current world energy paradigm, strongly relying on fossil fuels, 
is no more sustainable. The limits of an energy system based on fossil fuels in terms of 
global warming, air pollutant emissions and resources depletion become more and more 
evident, requiring an energy transition that results – in a mid-/long-term perspective – in 
a shift from fossil sources to renewables.

In fact, from one side, the consumption of fossil commodities is responsible for 
the emissions of GHG leading to negative climate change phenomena due to global 
warming: the energy sector (including transport), in particular, accounts for two-thirds 
of total GHG emissions and for 80% of CO2 ones5 (in 2016, CO2 emissions from fuel 
combustion accounted for 32.3 Gt). From the other side, the energy sector originates the 
largest part of air pollutant emissions at global level (more than 99% for nitrogen oxides 
and sulphur dioxide and about 85% for particulate matter 2.5)6, which cause air and 
soil pollution and consequent critical impacts on the life of biological systems (plants, 
animals and humans). The potential further increase in energy consumption related to the 
expected contribution provided by the fast developing countries and, in the future, by the 
less fast developing countries that have to recover the gap could determine severe and 
unrecoverable effects if a radical transition is not underta en in time.

Moreover, in the mid-/long-term fossil energy sources will be exhausted at the present 
consumption rate: current estimations for the Reserves/Production ratio at global level 
(i.e. the remaining lifespan of reserves if the production will continue at the present rate) 
are 50.2 years for oil, 52.6 years for natural gas and 134 years for coal7.

Fossil fuels currently play a ey role in the energy systems of Mediterranean countries: 
in 2016, the overall production of the Mediterranean area has been equal to 1,047 PJ for 
coal, 5,937 PJ for crude oil and 5,771 PJ for natural gas; 92.2% of crude oil and 87.6% of 
natural gas have been produced in North African Mediterranean countries, while 61.9% 
of coal has been produced in Tur ey. Focusing on the final consumption of energy, oil 
products and natural gas show a major contribution, accounting for 46.7% and 20.4% of 
the TFC of the Mediterranean countries respectively; the three main European countries 
(France, Italy and Spain), in particular, jointly considered are responsible for 50.0% of 
the final consumption of oil and for .9  of the final consumption of natural gas in the 
Mediterranean region1.

From the economic point of view, fossil fuels represent one of the main contributors 
to export in the country balance of southern Mediterranean Countries. For instance, in 
2016 the three top e ports of Algeria were gas (13.1 G ), crude oil (10.3 G ) and refined 
petroleum products (5.6 G$), accounting for 92.9% of the total export (31.2 G$). In 
Libya, instead, among the top e ports crude oil, gas and refined petroleum products 
account for about 8.6 G$, corresponding to 95.2% of the total export. Considering 
importing countries, in Italy in 2016 the import of fossil fuels was of 35.5 G$, i.e. about 
9% of the total import. 

5 iea. Climate change [https://www.iea.org/topics/climatechange/].
6 iea ( 2016 ) .  Energy and Air Pollution. World Energy Outlook Special Report, IEA Publications, 

Paris.
7  BritiSH petroleUm ( 2018 ) . BP Statistical Review of World Energy.
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A similar share can be found in Spain (9.5%), while in France is slightly lower (7.7%), 
mainly due to the role of nuclear in the national energy mix8.

The above mentioned criticalities related to the exploitation of fossil fuels put into 
evidence the urgent and undeferrable need for an energy transition towards decarbonised 
energy and economic systems. The energy transition thus necessarily implies a shift 
from fossil commodities to renewables (wind, solar, hydro, geothermal, biofuels) as 
energy source. This shift, in turn, will involve significant modification of the entire 
energy chain, from production to end-uses (e.g. through the electrification of the final 
uses, coupled with an electricity generation from renewables), re uiring the definition of 
proper supporting strategies and relevant investments to be implemented.

This process could not be obviously immediate, but it will ta e time (at least some 
decades) to be fully developed. For this reason, it can be expected that, in the mid-term, 
fossil fuels will continue to play a relevant role in the energy systems: in particular, natural 
gas – characterised by lower emissions with respect to coal and oil – could be helpful in 
reducing GHG level in comparison with the current situation, thus accompanying, in this 
first phase, the transition towards renewables.

The structural relevance of energy in the society and economy of the Mediterranean 
area and the incipient energy transition ma e evident the importance of monitoring the 
evolution of energy scenarios in terms of sources, corridors (both captive and open-
sea), trades and final uses of energy with respect to the fundamental goals related to 
environmental sustainability, efficiency, economic affordability and energy supply 
security.

Integrating the social dimension into energy system

Science, technology, engineering and economics have played a strategic role in 
shaping energy policies while social and humanity sciences historically have played 
a minor role. But today a broad approach is growing consensus because building the 
social acceptability of some energy policies (i.e. limitation in the use of individual cars) 
or pushing behaviors and consumption patterns (i.e. energy saving) is an essential and 
crucial part for the success of energy transition and decarbonisation. 

Moving from individual behavior to international level, also geo-politics and geo 
strategic analysis, are more and more important to understand the global impact of the 
different national energy policies and their evolution.

Incorporating this social sciences approach in energy researches, especially when 
the scale of the analysis is the Euro-Mediterranean perspective, is essential in order to 
develop a more holistic view. 

Energy is a global issue, but the impact of energy policies is not equal for all people. 
Some populations are more vulnerable to the effects of energy choices than others. Energy 
decisions have economic, social, and environmental consequences. Poor, marginalized, 
or underdeveloped populations can most benefit from positive conse uences and are the 
most susceptible to negative consequences. 

8 tHe oBSerVatory oF eConomiC CompleXity. Country profile [https://atlas.media.mit.edu/it/
profile/country .
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Moreover, the world is strongly dependent on a finite supply of fossil fuels. Increasing 
demand for limited supplies of fossil fuels affects quality of life. As demand increases 
and supply becomes scarce, the problem increases more and more, with severe economic 
and social consequences.

In addition, access to energy resources affects quality of life too. Access to energy 
resources, or lac  of them, affects human health, access to education, socioeconomic 
status, gender equality, global partnerships and environment.

Individuals and society, at national and international level, continuously ma e energy 
choices that have both political, environmental and economic consequences. A better 
mainstreaming of social sciences and humanities into energy policies still is (and will 
become more and more in the future) a crucial component to ta e into consideration in 
energy analysis and researches.

Why a focus on Energy & Mediterranean

The Mediterranean area is characterised by a significant presence of fossil fuels, 
especially oil and natural gas, which are exploited and exploitable in the short/mid-term: 
in particular, referring to the production, coal corresponds to 0.7% of the world total, 
crude oil to 3.2  and natural gas to . ; with reference to final consumption, instead, 
Mediterranean countries are responsible for 1.  of the global final uses for coal, .9  
for oil products and 9.3% for natural gas1.

Nevertheless, the Mediterranean region could also allow a significant e ploitation 
of renewable sources, li e wind and  above all  solar. Estimations of the renewables 
potential in the Mediterranean uantified the technical potential for concentrated solar 
power (CSP) for the southern and eastern countries (Israel, Lebanon, Syria, Algeria, 
Egypt, Libya, Morocco, Tunisia, Cyprus and Tur ey) in 2 ,20  TWh/y (with the 
highest contribution provided by Algeria and Libya), while for northern countries (Italy, 
Portugal, Spain, Greece and Malta) jointly considered the potential reaches only 2,216 
TWh/y. With respect to wind, the estimated technical potential is equal to 21,868 TWh/y 
(mainly concentrated in Algeria and Egypt) for southern and eastern countries and to 648 
TWh/y for northern countries9.

Consequently, this potential could be exploited in a relevant way in the mid/long-
term, also leading to a new energy ow across the Mediterranean Sea from South to 
North  through new interconnections (mainly power lines)  and to an economic ow 
from North to South. The change of paradigm with the enhancement of renewables 
penetration, in particular, will determine substantial modifications in countries belonging 
to the southern coast of Mediterranean, with crucial impacts from the economic, social 
and geopolitical point of view.

In this direction, in the past, pro ects and ideas li e DESERTEC, promoted by the 
homonymous foundation established in 2009, have been proposed; it aimed at generating 
electricity from renewables in zones where they are more abundant, transmitting this 
electricity to main consumption areas through high-voltage direct current (HVDC) 

9 DLR. MED-CSP. Concentrating Solar Power for the Mediterranean Region [https://www.dlr.
de/tt/des topdefault.asp /tabid-2 / 22 read-6 / .
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power lines. It firstly focused on solar energy and on the connection between the MENA 
(Middle East and North Africa) region and the EU10.

Starting from these considerations, the emerging scenario ma es the analysis and the 
monitoring of the Mediterranean energy system particularly relevant because of four 
main reasons.

The first reason is that the Mediterranean area is intimately related to fossil fuels, as 
both producer (African countries belonging to the southern coast) and consumer (mainly 
European countries belonging to the northern coast). The main producers of crude oil 
and natural gas are Algeria, Egypt and Libya. Referring to crude oil, in 2016 Algeria 
produced 3,0 3 P , Egypt 1, 3 P  and Libya  P . Considering instead natural gas, 
the majority of it is produced in Algeria (3,373 PJ in 2016), followed again by Egypt 
(1,2  P ) and Libya (339 P ). Focusing on the consuming countries, the three main 
European countries, i.e. Italy, France and Spain, are those with the highest TPES of crude 
oil (2,940 PJ for Italy, 2,767 PJ for Spain and 2,449 PJ for France). With reference to 
natural gas, in absolute value the most relevant TPES is still the one of Italy (2,432 PJ), 
but Egypt shows a value (1,877 PJ) higher than the one of both France (1,603 PJ) and 
Spain (1,0  P ), while comparable values can be seen for Tur ey (1,602 P ) and Algeria 
(1,451 PJ)1.

The second reason is that the Mediterranean area supplies and transfers energy 
towards central and northern Europe. In this sense, interconnections li e the TAL oil 
pipeline, starting from the Trieste oil port in Italy and running for 6  m to Ingolstadt, 
in Germany, with an annual capacity of about  million tons, and the reverse ow for 
natural gas between Italy and Switzerland (Passo Gries) and between Italy and Austria 
(Tarvisio)  allowing for gas e port (up to 0 mcm/d) towards the mar ets of Swit erland, 
Germany (up to 22 mcm/d), France (up to 9.5 mcm/d), Belgium, the Netherlands and 
Austria – can be mentioned.

The third reason is that the Mediterranean region can play a role as energy highway  
for ows coming from other areas and directed to Europe and to the world. For instance, 
currently Mediterranean countries import more than 160 bcm/y of natural gas coming 
from areas located outside the Mediterranean region, mainly from Russia, which covers 
about 3  of these imported ows1,7,11,12.

In addition, the Mediterranean is a privileged seaborne route for energy ows. 30  
of world oil and almost two-thirds of all the other energy resources ‒ including those 
transported by pipelines ‒ transit through this basin directed towards Italy and the other 
European countries. In this conte t, the Sue  Canal is a transit route (cho epoint) crucial 
for the transport of oil and natural gas from the Gulf to Europe and to the North America. 
The Canal, in 2015 object of an expansion that allowed the passage in both directions of 
giant ships , reducing the overall transit times, holds 9  of global seaborne oil trade 

and 9  of LNG. 

10 deSerteC [http://www.desertec.org/].
11 iHS marKit (2018). Algeria, Egypt, France, Greece, Israel, Italy, Spain, Turkey: LNG Market 

Report.
12 eUroStat. Statistical Database [http://ec.europa.eu/eurostat/].



19

introdUCtion and ViSion

In addition, benefiting from the crucial role of Sue , another strenght of the 
Mediterranean Sea is the presence of a fairly large number of fields, in particular oil 
and gas, concentrated mainly in some countries on the Southern side that are among the 
major producers worldwide, and mainly addressed to the North side.

Italy has a strong interest in these transits. It is well nown that our country has a 
high energy dependence on foreign countries: the ratio between net oil imports and the 
domestic consumption shows an Italian subordination of 77%, a value higher than other 
European countries. Regarding to natural gas, this percentage reaches 90%. Italy, for 
its strategic position, can play a lin  role between North Africa and Central Europe, in 
fact, it is often directly involved in the development of new pipeline projects as well as 
in their construction. In this sector, ports play a role of 71% of imported oil transits by 
ship while 25% through is conducted though pipelines. Furthermore, there is a close 
correlation between ports and refineries where the crude is refined, to be then allocated 
to the internal mar et or to re-e port. For Italy, li uid bul  cargo is the most important 
type of goods in terms of tonnes and therefore it is very strategic with high revenues for 
ports. According to the latest available data, with a clear prevalence of imports, around 
188 million tons have been handled by the Italian ports.

ENEMED approach

SRM and ESL Energy Center are planning and implementing a pro ect for an 
annual survey on Energy & Mediterranean; the project foresees the development of ad 
hoc science-based methodologies able to dynamically trac  along time the evolution of 
the energy system in the Mediterranean area and to assess the different impacts of this 
evolution.

This approach implementation is ongoing, and consequently the current version of 
the report is more li e a manifesto that contains the seeds of the proposed methodology 
than the first issue of the foreseen annual analysis. The overall goal of the pro ect is, 
in fact, to implement a tool that could allow to accompany the energy transition in 
the Mediterranean region, providing a picture of primary energy supply, final uses 
and energy transfers through captive (oil and gas pipelines, power lines) and open sea 
(maritime routes) corridors, with a special focus on Italy and the energy interconnecting 
European and non-European areas (import / export countries and countries crossed by 
energy corridors supplying Italy). The port-logistic and maritime approach will play an 
important role in the analyses carried out on this new Energy Project.

In particular, the study focuses on the following aspects of the energy system: the Total 
Primary Energy Supply (TPES), referred to the main energy commodities (oil, natural 
gas, solid fuels, electricity, renewables) and ta ing into account local production, trades 
and stoc  changes, the total Final Consumption (TFC) re uired by the end-use sectors 
for the fulfilment of the services demands (li e residential space heating and cooling, 
industrial production, passengers and freight mobility, etc.), the energy exchanges, 
through both open sea and captive energy corridors, and mainly their economic impacts, 
with environmental and geopolitical issues on the bac ground.
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The analysis involves the most relevant dimensions, i.e. the physical energy ows, 
ta ing into consideration the main items of the national energy balance (supply, 
transformation and consumption), with a focus on the energy trades and a particular 
attention to the seaborne ows, the economic impacts of these energy trades, in terms of 
effects on the GDP, the geopolitical implications, mostly related to the composition of the 
national energy supply and to the effects on the energy security, and the environmental 
implications, related to the national energy mix, to the contribution of fossil fuels and 
renewables and to the level of GHG and air pollutant emissions.

The tool will be based on a new conception of science-based thin -tan  developed 
around the ESL Energy Center lab and SRM, which lin s vision and technology in 
order to provide a science-based support to different types of sta eholders.

The sta eholders include supranational bodies, international organi ations, policy 
decision-ma ers, research and academic institutions, companies related to production, 
transmission and distribution of energy, industries, thin -tan , ban s and financial 
institutions. Each of these sta eholders could provide specific instances or share common 
instances with other sta eholders.

The goal of the proposed vision is to create a lin  among data, numbers, words and 
signs, in order to provide a perspective view of the Mediterranean energy system as 
much integrated and holistic as possible. In particular, data includes all the numerical 
information related to the physical, technical and economic dimensions of the energy 
systems, ta en from different datasets and elaborated for building suitable and usable 
information, stored in a database. Numbers include the numerical analyses and models 
(planning, optimisation, contingency management, ris , economic and environmental 
impacts, etc.) performed starting from the information included in the database. Words 
are related to the ualitative aspects (li e the geopolitical and social ones) that, even 
if not directly measurable, can be associated to numerical quantities thus allowing to 
include them in the overall analysis and to design specific scenarios. Finally, signs 
are constituted by geomatic representations (as maps and satellite images) of energy 
infrastructures, data and uantitative results, thus ta ing into account the spatial and 
geographical dimension of energy systems. This integrated perspective could therefore 
allow to build tools able to consider the multilayer nature of energy.

In order to implement this vision, ad hoc technical solutions are adopted. In particular, 
raw data from datasets are transformed in useful information through an Open Source 
Intelligence approach and the use of data injection techniques and stored in a relational 
database, then validated in order to ensure its full consistency. Specific algorithms are 
developed and applied for performing numerical analyses and elaborations, using data 
from the database as input. Furthermore, a web interface allows the user to visualise (also 
in a georeferred way) the obtained results, to perform specific ueries to the database and 
to define scenarios to be analysed, with a live  interaction between the user itself and the 
tool. Finally, the outputs can be made available in both a static form, as reports, tables, 
charts and maps, and a dynamic form, by adopting computational narrative techniques, 
created through computation noteboo  systems.
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Volume guideline

The analysis involves the most relevant dimensions of the energy system, starting 
from the world energy trends, and providing a picture of the main aspects of the energy 
system in the Mediterranean area, with a brief mention of the European context and a 
focus on Italy and the energy interconnected European and non-European areas. The 
study focuses on the role of fossil fuels with particular attention to the natural gas, one 
of the main commodities for global energy systems and a ey sources for the power 
system e ibility. It analyses the ows inside and towards the Mediterranean area, 
the perspectives and the possible scenarios. In order to respect the maritime strategic 
vocation in the analysis approach to the energy ows, the study deepens the ma or 
seaborne trade routes of the oil and gas ows; providing in particular an overview of 
Singapore s leading role in the energy sector, which is mainly lin ed to its characteristic 
of global bun ering hub; and giving a framewor  of Chinese investments in the energy 
sector under the Belt and Road Initiative.

The analysis path unfolds through these contents and has been structured into 8 
chapters.

The first chapter analyses the main global trends and deepens the challenges of the 
energy transition in a scenario in which the trade-off between growth and sustainability 
is becoming increasingly central. It starts from a global vision on economic, social 
and energy trends, providing a picture of needs, production dynamics, investments in 
fossil sources (oil & gas, coal) and in renewable ones. Some topics touched: world 
energy demand, growth forecasts, the role of China in the world energy transition, the 
shale revolution in the SA, the e plosion of LNG demand. Then it focuses on the 
MENA (Middle East & North Africa) countries, where there are over 51% of the world 
oil reserves and over 44% of the natural gas reserves, in order to illustrate data on the 
production, available reserves consumption and trade of energy products.

The goal of the second chapter is to focus on the national dimension of energy trends. 
After a brief mention of the European Energy strategy and of the role of energy as a 
ey element of the European competitiveness program, the study analyses some special 

aspects of the energy system in Italy. In particular, the chapter provides a picture of the 
mix of electricity generation and energy security in Italy, its level of energy dependence 
in comparison with the level of the principle European countries, the National Energy 
Strategy, and in conclusion a territorial analysis on production and consumption with an 
overview of renewable sources.

The third chapter involves the centrality of electric infrastructures to sustainable 
development. The strategic character of energy supplies ma es efficient infrastructure 
crucial to government and supranational institutions. The non-storability  of electricity 
undoubtedly requires ‒ alongside the development of storage technologies as a medium-
long term response  the creation of a sufficiently e tensive and reliable power grid 
infrastructure (supergrid), which is able to meet both the growing domestic needs 
of producer countries and to export the surplus energy to the Northern shore of the 
Mediterranean. The quality of electric grids seems to be strategic to the growth of non-
developed areas as low efficiency of infrastructures appears to be one of the factors that 
discourage industrial investments. 
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Also, an efficient electric grid represents a necessary mainstay for advanced 
economies, where the slowdown of production processes caused by macro and micro 
interruptions results in a disadvantage for the whole competitive system.

With the fourth chapter we enter the relevant dimension of the natural gas ows, 
providing an overall picture of the current situation in the Mediterranean region, in terms 
of production, trade among countries, total primary energy supply and total final energy 
consumption by sector. Furthermore, the main gas pipelines and LNG li uefaction 
and regasification plants are considered and described, and the diversification of gas 
supply for all the analyzed countries is assessed. This allows, in particular, to estimate 
the role of the Mediterranean area with reference to natural gas supply to Europe, and 
to highlight the possibilities for future infrastructural investments able to guarantee the 
implementation of a more connected European gas networ  and to support the evolution 
towards a really integrated mar et.

Gas resources are still the core of the fifth chapter, which provides an overview of 
the ma or Mediterranean gas fields and of their potential, and it analyses the possible 
new infrastructures (li e the EastMed, IGI Poseidon, IGB and TAP pipelines) that 
could play a major role in the next decades, impacting on the gas supply composition 
of Europe, eventually lowering the import dependency from Russia and enhancing the 
diversification and, conse uently, the energy security. Furthermore, the effects of these 
future perspectives on Italy are discussed through a scenario analysis, investigating, in 
particular, the possibility for Italy itself of becoming a natural gas hub for Europe.

The maritime approach to the analysis of energy ows opens with the sixth chapter. 
In this chapter a perspective is provided on the main data related to the major seaborne 
trade routes of the energy ows, with an in-depth analysis of port traffic as well as 
of transits through big canals. The chapter also contains a deepening on the economic 
phenomena that affect the global seaborne oil and gas ows. In our country ports are a 
platform for the energy serving the continent and the entire Mediterranean. Suffice to say 
that in 201  li uid bul  traffic of Italian ports reached almost 200 million tonnes (3 .  
of the overall goods traffic) with a 3.3  increase on 2016. Southern ports account for 

.  of the country s total for this ind of traffic. Additionally, it needs to be pointed 
out that there is a new and impressive impact of new fuels for ships such as LNG, a type 
of fuel used by many megaships currently in the order boo .

The seventh chapter aims to provide an overview of Singapore’s leading role in the 
energy sector, which is mainly lin ed to its characteristic of global bun ering hub. This 
country is located near the Strait of Malacca, a strategic cho epoint for maritime traffic 
and in particular oil ows to/from the Far East. This geographic position in the vicinity 
of the second most important oil cho epoint in the world has allowed Singapore to 
become a pivot of global maritime traffic. The port, in fact, has played a ey role in the 
development of the country and with time it has also boosted the high-tech manufacturing 
sector, financial services and tourism which have also benefited from state-of-the-art and 
efficiently running infrastructure. This has improved Singapore s competitiveness and 
has made it one of the most important hubs in the world. It was precisely the bun ering 
activity, as highlighted in the chapter, that improved development perspectives for 
Singapore and helped ma e this port one of the most important in the world. 
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Therefore, this chapter also highlights the different activities that are carried out in 
the port and that are somehow connected to the refueling procedure.

The eighth chapter provides a framewor  of Chinese investments in the energy sector 
under the Belt and Road Initiative in order to fulfill the  pillars defined in the BRI 
overall strategy: 1. Promoting energy cooperation with the aim of creating a community 
of interests, responsibilities and destinies; 2. Upgrading the safety of regional energy 
supplies and improving the distribution of energy resources; 3. Integrating regional 
energy mar ets; . Developing green energies with low carbon emissions.

Massimo DEANDREIS
General Manager of SRM

Ettore F. BOMPARD
Director of ESL Energy Center
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chaptEr I

EnErgy as a DrIVEr of coMpEtItIVEnEss. 
rEfErEncE sItuatIons anD futurE trEnDs

sEctIon 1 - global EnErgy sItuatIons

The gradual improvement in global economic conditions has resulted in an increase 
in the demand for energy. In 2017, world GDP grew by 3.8% (a more marked growth 
than in 2016: 3.2%1), once again driven by emerging economies with double growth 
rates compared to those of advanced economies, which however strengthened their path 
of growth. Emerging Asian countries accounted for more than half of global growth; 
amongst them China, but even more so India, whose future development will be even 
more rapid. According to forecasts for 2018-2019 contained in the International Mone-
tary Fund’s World Economic Outlook2, global growth will remain stable at the level of 
2017, but at a less vigorous pace. Global GDP is expected to grow by 3.7%, a downward 
estimate compared to the forecasts for the previous six months. This is due to the ne- 
gative effects of the commercial measures implemented or approved between April and 
mid-September, and to the weaker prospects of some important emerging markets with 
more rigid financial conditions, geopolitical tensions and higher costs for oil imports. 

The energy issue therefore assumes a leading position within the international eco-
nomic and political debate. Energy resources play a key role for the countries that own 
them and are a critical point for those who have to buy them from outside. Availability of 
energy and its conditions of use significantly influence the competitiveness of production 
systems and, as a consequence, represent fundamental elements of the economic and 
social dimension of sustainable development.

1. charactEristics and trEnds of thE world EnErGy systEm

The global challenge in the energy field is currently played on two crucial issues: 
on the one hand, diffusion of access to energy and on the other climate stabilization 
with the reduction of harmful emissions, with the general aim of limiting the risks 
associated with energy security. Several structural phenomena are influencing the sector: 
the technological breakthrough of shale (oil & gas), the geopolitical uncertainties that 
are significantly reducing the supply of oil, the shift of consumption from OECD to non-
OECD countries, which are in the lead of the increasing demand for energy (by 2040 
these will cover about 70% of world demand), the growing importance of environmental 
issues in the definition of long-term strategies (a priority especially for OECD countries, 

1 IMF (2018).
2 IMF (2018, October). World Economic Outlook.
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together with the increase of efficiency). These are ust some of the phenomena that 
currently characterize the global energy system and which will be hereby analysed in 
order to e plain the changes and transformations ta ing place, alongside the ob ectives 
to be pursued.

1.1 Access to Energy

Over 1 billion people (1  of the world s population) are still without access to 
electricity. Although this number has fallen from the figure of 1.  billion in 2000, and 
despite the creation of 1.2 billion new electricity connections since then, the simultaneous 
demographic increase has not allowed to reduce the absolute number of people isolated 
from the electricity network. From 2000 to 2016, almost all those who gained access to 
electricity in the world did so through new connections to the network, mainly powered 
by fossil power plants. In the last five years, however, renewable energies, off-grid and 
mini-grid systems have gained ground. By 2030, renewable sources will fuel more than 
60% of new accesses and off-grid and mini-grid systems will allow half of the new 
connections3.

Access to energy unites economic growth, social development and environmental 
sustainability. Energy has long been considered essential for the development and well-
being of humanity. Nevertheless, in 201  the adoption by 193 countries of an ob ective 
aimed at ensuring universal access to affordable, reliable, sustainable and modern energy 
services, within the framework of the new UN Sustainable Development Goals to be 
achieved by 2030, gave the sub ect a new level of political recognition. Before then, 
energy was considered only a means for development and not an ob ective for its own 
sake. Experience has shown that no growth goal can be reached without access to modern 
forms of energy. Development and energy are contextual; the lack of access to energy 
becomes a cause, and sometimes a consequence of the lack of development.

1.2 Global energy demand

Today, .  billion people consume about 1  billion tonnes of oil e uivalent. It 
is e pected that from now to 20 0 demand will grow by a further 30  to satisfy a 
population of over 9 billion people, an urbanization process that every four months adds 
a city the size of Shanghai to the global urban population and a global economy that 
develops at an average annual rate of 3. .

The greatest contribution to the growth of demand ‒ almost 30% ‒ comes from India, 
whose share of world energy consumption could reach 11  by 20 0. All of Southeast 
Asia is a central variable and of increasing importance in the global energy scenario, 
with a demand that increases twice as rapidly as that of China. Overall, Asian developing 
countries account for two thirds of the increase in global energy consumption, while 
the remaining share comes mainly from the Middle East, Africa and Latin America. A 
closer look at the single sources reveals that Asia alone accounts for half of the world’s 
growth in gas demand, 60% of wind and solar, over 80% of oil and over 100% of coal 
and nuclear power consumption (taking into account that demand decreases elsewhere). 

3 IEA (2017). Energy Access Outlook.
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No later than 2000, Europe and North America accounted for more than 0  of 
global energy demand and the developing economies of Asia around 20%. According to 
IEA forecasts in the World Energy Outloo  201 , in 20 0 the situation should completely 
reverse.

In the context of the growth in global energy demand, fossil fuels continue to hold a 
primary role and, therefore, it is difficult to thin  that within two or three decades energy 
systems will be able to evolve and realise the prospect of a low-emission future. As far 
as renewables are concerned, they are e pected to meet 0  of the growth of primary 
demand, which will mark the end of the coal era. 

An increase in oil demand is also expected, although at decreasing rates. At the same 
time, consumption of natural gas will also rise and is expected to exceed that of coal in 
2030, becoming the second source in the world energy mix. The main contribution comes 
from industrial consumers who absorb  of the global growth in gas consumption .

1.3 Renewable energies

2017 was a new record year for renewable energy, which accounted for 70% of the 
net increase in global power generation capacity and provided about 26.5% of total 
electricity5. The annual increase in generation capacity was around 168 GW installed 
worldwide, thanks to which total capacity increased by almost 9% compared to 2016.6 

Photovoltaic systems are the undisputed leader of this development. In fact, these 
grew faster than any other source of electricity generation, increasing almost twice as 
much as wind energy (second place), adding in 2017 more net capacity than coal, natural 
gas and nuclear energy combined. In order to meet the ob ectives of climate change and 
environmental sustainability, the development of renewable energy in the electricity, 
transport and heating sectors should accelerate. In fact, if progress were to continue at 
the current pace, the IEA outloo  indicates that the share of renewable energy in final 
energy consumption in 20 0 would be about 1 , a significantly lower percentage than 
the reference index of the scenario of sustainable development, which is 28%. 

1.  The transformation of the electricity sector and the need for exibility

The electricity sector is e periencing radical transformation. On the one hand, the 
rapid increase in non-programmable renewable generation sources is making it play a 
leading role in the decarbonisation process currently underway, and on the other it forces 
the entire system to operate in a different way from the past in order to guarantee its 
stability. While the growth in electricity demand is modest in advanced economies, it 
clearly characterizes developing economies. Electricity that is cleaner, more universally 
accessible and affordable remains at the centre of economic development and emission 
reduction strategies. One fifth of the increase in global electricity demand comes from 
the electric motors used in China; and the increasing demand for cooling electricity from 
developing economies contributes to a similar extent. 

 IEA (2018). World Energy Outlook.
5 REN21 (2018). Renewables Global Status Report.
6 IRENA (2018).
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The increase in electricity generation from renewable sources gives unprecedented 
importance to the ability of the electricity system to operate e ibly in order to 
guarantee continuity of supplies. With the increase in the level of diffusion of renewable 
technologies, a degree of e ibility never before seen on such a large scale is needed.

1.5 The impact of China’s energy policies on global trends

China is entering a new phase of development and its energy policy is now firmly 
based on electricity, natural gas and clean, digital and high-efficiency technologies. The 
previous orientation towards heavy industry has left the country with an energy system 
dominated by coal and with serious environmental problems. In the context of an energy 
revolution and with the aim of contrasting pollution, the Chinese national energy system 
is changing direction. The country’s choices could have a huge impact on global trends 
and trigger a faster transition to clean energy sources. According to IEA’s forecasts, China 
might represent a third of the new generation capacity from wind and solar installed on a 
global scale and attract more than 0  of global investments in electric vehicles, which 
will make it the second country in the world (behind the European Union) in terms of 
natural gas imports.

1.6 The revolution of Shale in the US

As regards oil, the shale revolution in the United States and the new trends in demand 
and investment in the Middle East and Asia are reformulating the traditional models 
of global oil trade, with general implications for energy security. The Middle East is 
destined to remain by far the largest exporter of crude oil, but the availability of additional 
crude for international trade is crushed by the increase in domestic consumption and 
the increase in refining capacity. In the New scenario of policies of its World Energy 
Outloo , which incorporates e isting and planned energy policies, IEA highlights that 
the greatest increase in crude oil exports comes from North America, which overtakes 
Russia, Africa and South America in the global ranking. As for imports, the demand for 
Asian crude oil grows significantly than s to increased availability at world level. The 
US is destined to become the world’s largest producer of shale (oil & gas), accounting 
for more than half of global oil and gas production growth in 2025 (about 75% of oil and 
0  of gas).

The new role of the US in oil production (a decline in imports and a surge in exports) 
has already triggered ma or changes in the dynamics of global supply and oil prices. 
Imports of crude oil in the United States have declined. At the same time, since the ban 
on crude oil exports was lifted at the end of 2015, US exports have risen and expanded 
their range of destinations from a single country, Canada, to over 30 countries throughout 
Latin America, Europe and Asia. Loo ing ahead to the future, IEA forecasts confirm 
the role of the nited States as a ma or e porter of crude oil and importer of refined 
products. Moreover, it is expected that by the middle of the next decade the United States 
will also become the world s largest e porter of li uefied natural gas (LNG).

The inversion of trends in the movements of crude oil is not attributable solely to 
production dynamics; it was also the continuous improvements in efficiency standards 
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aimed at optimizing the consumption of car fuels that played their part in making the 
United States a net oil exporter. 

Although there is an extraordinary transition to a position as net exporter, from an 
energy point of view the US still remains closely linked both to its neighbours in North 
America and to the choices made by more distant countries.

1.  The ne  role of the iddle East in oil refinery

The ambition of ma or oil producers in the Middle East is to e pand also into the 
refining sector in order to derive more value from oil production and diversify the 
economy of the area. With the installation of new refineries, the Middle East is destined 
to become not only the largest exporter of crude oil, but also the largest exporter of 
petroleum products in the world. For this reason, if today refineries in the Middle East 
consume around a quarter of the region’s crude oil production, a more marked increase 
in net refining capacity will cause this share to rise to more than a third by 20 0.

Nevertheless, the new refining capacity will not be the only factor in uencing the 
residual availability of crude for e port. Over time, the degree of participation of the 
main oil producers in the Middle East will also increase in refining pro ects located in 
other parts of the world, where the crude oil used is generally from the partner country 
of the initiative. 

The increase in refining capacity and internal demand will limit the supply of 
additional volumes to foreign countries, making North America the area that contributes 
most to the growth of world production.

1.8 The growth in oil demand in Asian countries

Asia is the final destination of a growing share of global crude oil movements, thus 
becoming predominant in the growth of oil demand. Declines in consumption in Japan 
and Korea are offset by the sharp increases in demand from China, India and Southeast 
Asia. Also, the rapid increase in import needs is offset by the reduced availability of 
crude of traditional exporters, thus making the prospects for oil security not too rosy. In 
the past, the total import demand for crude oil in Asia was lower than that of Middle East 
crude oil exports, but IEA forecasts show a narrowing of the gap and a reversal of that 
situation. This means that, while strengthening strategic lin s with the ma or suppliers in 
the Middle East, Asian importers ‒ given their increased needs ‒ are forced to draw more 
and more from other sources. At the local level, new forms of energy supply are emerging 
thanks to digitization and renewable technologies that are increasingly convenient and 
make it possible to spread distributed generation systems that focus on the needs of local 
communities.

1.9 Implications for energy security

Alterations of these balances in uence the oil security of many oil-importing 
countries. As highlighted in the World Energy Outloo , there is a real possibility that in 
2020 there will be an imbalance in the market due to the current low levels of investment 
in new conventional oil pro ects. 
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Furthermore, there is always the risk of disruption of supply due to natural disasters 
or geopolitical events, which highlight even more the vulnerability of energy systems. 

Finally, it should not be underestimated that much of the unused production capacity 
to mitigate the impact of potential crises is concentrated in Saudi Arabia.

All of this has implications for energy security in general. A consistent approach in 
this direction should include the adequacy of investments in the future supply, the regular 
dialogue between producers and consumers, well-functioning markets and measures 
aimed at curbing demand growth through increased efficiency or fuel change. Policies 
promoting greater efficiency and electrification of transport are becoming important to 
address traditional oil security issues. In this regard, a period of lower oil prices offers 
the opportunity to remove fossil fuel subsidies, which are still prevalent in many parts of 
the world, in order to provide incentives for investments in more efficient technologies 
and to increase the reactivity of demand in times of oil shortage.

1.10 The boom in LNG demand

According to IEA forecasts, the demand for natural gas will increase until 
becoming the second source in the global energy mix after oil. 80% of growth could 
be concentrated in energy systems heavily dependent on coal (such as China, India and 
other Asian countries), where the use of renewable sources is less immediate (mainly 
in some industrial sectors), or in situations where the integration of a high share of 
renewable sources re uires eeping a certain seasonal e ibility. In these areas much of 
the gas needs to be imported (with significant transport costs) and often the necessary 
infrastructure does not exist yet. However, gas better meets the political priorities of this 
region: it generates heat and electricity and can also be used in transport, releasing less 
carbon dioxide and other pollutants than other fossil sources, thus helping to cope with 
widespread concerns on air quality. In the global gas market, it is LNG (especially the 

S one) that contributes most to a change in energy balances and to a significant part 
of the expected changes. The number of LNG importing countries has increased, from 
1  in 200  to the current 0. On a global scale, the number of li uefaction plants is 
e pected to double by 20 0, with new capacity coming mainly from the nited States 
and Australia, followed by Russia, Qatar, Mozambique and Canada. This source could 
therefore represent almost 90% of the expected growth in long-distance gas trade; a 
boom not accompanied by the construction of new large gas pipelines, and which would 
have an impact on the maritime transport of this fuel.

Asian countries are the most likely importers of LNG. In the short term, exports of this 
product will originate from bordering regions with lower shipping costs. Nevertheless, 
the need of both buyers and sellers to diversify orders will result in significant uantities 
of LNG being transported from the US to Asia.

1.11 The energy transition

A transition that is quick and at the lowest possible cost requires an acceleration 
of investments in cleaner, smarter and more efficient energy technologies. That is why 
energy policies should also aim to ensure the reliability and robustness of all key elements 
of energy supply, including electricity networks. 



energy aS a driVer oF CompetitiVeneSS. reFerenCe SitUationS and FUtUre trendS

31

The energy transition has started, but many factors in uence its progress. The latest 
available data show that, in spite of the progressive electrification of consumption and 
the development of sources with lower environmental impact, global carbon dioxide 
emissions are growing again, mainly driven by the favourable economic situation, by 
reduced improvements in energy efficiency and by the persistence of low oil prices.

2.  gloBal prodUCtion and ConSUmption oF energy 

The latest IEA’s data on global trends show a slight decrease in world energy 
production, which amounted to 13,761 Mtoe in 2016 (0.3% less than in 2015). The 
current energy supply structure (TPES, Total Primary Energy Supply) sees the dominant 
presence of oil (32%) followed by coal (27%) and natural gas (22%); 81% of the total 
product comes from fossil fuels, with a marked decline in coal production offset by an 
increase in oil and natural gas. Renewable sources such as solar, wind, thermal solar 
and geothermal continue their e pansion at very fast rates ( 31.1 , 1 .2 , 3.2  
and  respectively). Nevertheless, these still constitute less than 2  of global energy 
production.

World Supply of energy by source (TPES, Total Primary Energy Supply7)

Oil; 32%

Coal; 27%Natural gas; 22%

Nuclear; 5%

Hydro; 2%

Biofuel/Waste; 10%
Other Renewables; 2%

FigUre 1 - SoUrCe: IEA (2018), World Energy Balance: overview

OECD countries are the main production area, followed by non-OECD Asia 
(including China). OECD economies contribute to producing 30  of global energy, 
while non-OECD Asia accounts for 2  and the Middle East (third largest producer 
region) covers 1 . The S is the largest energy producer in the OECD area, followed 
by Canada, Australia and Norway. The first producer in the non-OECD Asian area is 
China, followed by India and Indonesia. However, while in China there has been a 
decrease in production, India has grown (+3.6% in 2016) mainly due to a surge in the 

7 Domestic production + Imports – Exports – international marine bunkering – international 
aviation bunkering +/- variation of stockpiles.
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production of coal, biofuels and waste. Also in the Middle East there has been growth 
following an increase in the production of crude oil.

Global energy production by region

OECD; 30%

Asia Non-OECD; 28%Middle East; 15%

Europe & EurAsia Non-
OECD; 13%

Americas Non-OECD; 
6%

Africa; 8%

FigUre 2 - SoUrCe: IEA (2018), World Energy Balance: overview

More than half of global energy production is concentrated in very few countries. 
China has produced almost half of the world’s coal and 29% of hydropower. The United 
States and France together produced almost 50% of all nuclear power; while Saudi 
Arabia, Russia and the nited States together contributed slightly less than 0  of the 
production of crude oil, with the last two countries that also accounted for 0  of natural 
gas.
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Similarly to production, global energy demand is also very concentrated. Five coun-
tries (China, the United States, India, Russia and Japan) consume 52% of the world’s 
energy. In particular, the nited States (where ust under  of the world population 
resides) consume 16% of the total energy; while China and India (where 20% and 19% 
of the population live) consume 22% and 6% respectively.

Observing the development trend, demand grew by 2.2  in 201  (it was 1.2  
the previous year) and at an average of 1.7% in the last ten years. This increase was 
driven by OECD countries, in particular by the European nion, than s to the recovery 
of economic growth. Nevertheless, despite the unusually strong growth of advanced 
countries, about 80% of global consumption growth has occurred in developing areas. 
China is responsible for over a third of this increase; its energy consumption grew by 
over 3% in 2017, triple the rate of increase observed in 2016. A strong recovery that was 
driven by the increase in production in some of the most energy-intensive sectors, in 
particular the production of iron, raw steel and non-ferrous metals. Over  of global 
demand is still met through the use of fossil fuels, whose weight shows a drop of ust 3 
percentage points compared to ten years ago. Within this aggregate, the role of natural 
gas increases while that of coal is reduced. The weight of renewables, driven by wind 
and solar, is increasing, even though the overall share is still small and equal to 3.6% of 
the total, compared to 1% of ten years ago.

Demand of primary energy by fuel

Oil, 34.2%

Gas, 23.4%Coal, 27.6%

Nuclear, 4.4%

Hydro, 6.8%
Renewables, 3.6%

FigUre 4  - SoUrCe: SRM on BP Statistical Review of World Energy (2018)

Oil demand continues to grow, than s to price dynamics but also to the more vibrant 
performance of the economy not only in non-OECD countries ‒ which remain the driving 
force for growth ‒ but also in the OECD area. Despite the absolute increase in demand, 
the share of oil on total energy (3 .2 ) is slightly lower than in the past, a sign that the 
systemic change in oil substitution has been started but remains in uenced by e ternal 
factors that slow down its progress. 

Natural gas accounts for 23.  of the global energy mi  and its demand is driven 
by China and Iran, with significant data also for the European nion. In particular, the 
growth in international trade of LNG should be highlighted, with an increase of over 
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10% compared to +3.7% of trade via pipelines. The expansion in LNG production is 
driven by the United States and Australia, which grew respectively by 307% and 28% 
compared to 2016 following the implementation of new pro ects. 

The share of coal in the energy mix is 27.6%. India is the driving force behind this 
source, but it should also be pointed out that China, after three consecutive years of 
decline, saw a slight increase due to the growth in electricity demand and in spite of the 
coal-gas replacement process in course. The United States and the European Union are 
primarily responsible for the progressive reduction in the use of coal; but despite this 
progressive erosion of its share of the world’s energy balance, this is still the second most 
used energy source in the world. The share of renewables on primary energy demand is 
low (3.6 ), while hydroelectric energy accounts for ust under . Finally, the nuclear 
share is . .

Total final consumption by sector

Industry; 37%

Transport; 29%

Residential; 22%

Commerce/Services; 8%

Agriculture; 2% Other; 2%

FigUre 5 - SoUrCe: IEA (2018), World Energy Balance: overview

Loo ing at the long term, between 19 1 and 2016, final energy consumption more 
than doubled. The weight of the various economic sectors remained fairly stable, and it 
was only the use of energy for transport that increased significantly from 23  in 19 1 to 
29%. Industry has remained the main consumer sector along the whole period, while the 
residential sector is in third place, with 22% of consumption.

Final consumption increased dramatically in non-OECD Asian countries including 
China ( 3 ) while consumption growth in OECD countries came to a halt with the 
200  crisis, and their weight now uctuates around 3  of the total.
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Total final consumption by region8

OECD; 38%

Asia Non-OECD; 34%

Europe ed EurAsia Non-
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Americas Non-OECD; 
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FigUre 6 - SoUrCe: SRM on IEA (2018)

Electricity generation maintains its central role by absorbing over 0  of global 
primary demand. As for the reference mix, fossil fuels make up 65% of the generation 
sources. In detail, coal is dominant, although progressively decreasing, and supplies 
3 .  of the electricity produced worldwide. Gas generation grew slowly up to 23.2 ; a 
slightly lower share compared to renewables which account for 2 .2  of the production 
mix (of which 16% hydroelectric power). 

World electricity generation: contributions by source

Coal; 38%

Gas; 23%

Renewables; 24%

Nuclear; 11%

Oil; 4%

FigUre 7 - SoUrCe: SRM on IEA (2018), World Energy Balance: overview

Nuclear production steadily increased in the ‘70s and ‘80s but then fell from the 2000s 
and reaches a share of ust over 10 . Oil, on the other hand, which was the second fuel 
used to produce electricity after coal, became the fifth, with a percentage contribution to 

8 The term ‘bunker’ indicates both marine and aviation international bunkering, ie all quantities 
delivered to ships of every ag and all aircrafts deployed on international routes.
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electricity generation ust above 3 . While the use of oil for electricity generation has 
dropped dramatically worldwide, it still represents the basis of electricity production in 
a number of countries including Lebanon, Iraq and Jamaica, where it contributes more 
than 70 % to the electricity mix. 

3 .  trend and tendenCy oF gloBal energy inVeStment

The sector has been steadily characterised by a reduction of investment since the 
fall in energy prices occurred in 201 . Global energy investment decreased for the third 
consecutive year to $ 1.8 trillion in 2017.9 

China remains the main destination for these funds, which are increasingly driven 
by the strategic ob ectives of producing low-carbon electricity and increasing energy 
efficiency. One fifth of the total spent worldwide is directed to this country. On the other 
hand, the US has consolidated its position as the second investor country, above all 
thanks to the strong increase in spending in the oil & gas sector (mainly shale). The share 
of Europe is around 1 , with an increase in energy efficiency e penditure and a modest 
increase in renewable energy investments offset by the decline in those for thermoelec-
tric production. Finally, in 201  for the first time the volume invested in India for re-
newable energy exceeded the one invested for the generation of energy from fossil fuels.

The contribution of investments for coal, hydroelectric and nuclear was lower; 
while other sectors (energy efficiency, oil and gas) have seen a progressive increase in 
spending. The increase in spending on some of the fossil fuels was instead accompanied 
by a slowdown in spending on cleaner sources. Even if down by 7%, investments in 
renewable energy, amounting to about $ 300 billion, still accounted for two thirds of 
investments in electricity generation in 201 . An important figure if we consider the 
ob ectives of strengthening production of low-carbon energy, especially in light of the 
sharp decline in investment in new nuclear facilities.

As highlighted by Bloomberg’s New Energy Finance 10 outlook, $ 11.5 trillion will be 
invested in energy production capacity worldwide between 2018 and 2050. Such funds 
are e pected to be allocated as follows: a)  .  trillion to wind and solar, b)  1.  trillion 
to zero emission technologies like hydroelectric and nuclear.

Record amounts have characterized investments in photovoltaic systems, with China 
at the top of the ran ing with  of the total spent. Offshore wind investments also 
reached record-breaking levels, mainly in Europe; while those for wind power onshore 
have decreased by almost 15%, largely due to lower investments in the United States, 
China, Europe and Brazil, although a third of this decline was due to the general decrease 
in investment costs. Spending on hydropower has fallen to its lowest level for over a 
decade, with a slowdown in China, Brazil and Southeast Asia.

As a result of the progressive electrification of the world economy, the electricity 
sector has been one of the main recipients of spending with particular emphasis on 
networks. 

9 IEA (2018). World Energy Investment.
10 BloomBerg neF (2018). New Energy Outlook 2018.
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The share of investments for the latter rose to 0  of the total energy sector, the 
highest level in the last decade.

The expenditure, which is very high in China and the United States, is increasingly 
focusing on strengthening technologies to improve the e ibility of power systems and 
to support the integration of variable renewable sources and new sources of demand, 
through the use of smart networks and meters and advanced distribution equipment.

The commitment to energy efficiency, on the other hand, remained relatively immune 
to the general downward trend in global investment. The total of $ 236 billion spent 
in 201  for the efficiency of buildings, transport and industry mar ed a 3  increase 
compared to the previous year, despite a context in which the implementation of policies 
to support energy efficiency is slowing down. 

Investments in the supply of fossil fuels stabilized at around 790 billion dollars in 
2017. In particular, upstream11 investments increased, with a positive trend that the 
forecasts confirm for the future, than s above all to investments in the American shale. 
Total investments in shale are expected to cover nearly a quarter of total upstream 
spending. At the same time, oil and gas companies are increasing their commitment 
outside the upstream sector. Global investments in oil refining increased by 10  in 201 ; 
while spending on petrochemicals increased by 11  to  1  billion in 201 , a figure 
expected to reach nearly $ 20 billion in 2018. The United States appears to be the main 
recipient of investment in petrochemicals.

Generally spea ing, however, investment decisions are increasingly in uenced by 
government policies; especially in some specific sectors. Governments  commitment to 
R&D in energy has increased, so much so that spending rose by around 8% in 2017 to $ 
2  billion. Primary ob ectives are low carbon technologies, which have absorbed three 
uarters of R&D spending. On average, governments allocate around 0.1  of total pub-

lic spending to R&D in energy, a level that has remained stable in recent years; while 
corporate R&D investments grew by 3%, reaching $ 88 billion. An important contribu-
tion to this growth was given by the automotive sector, which is characterized by stiff 
technological competition, in particular for electric vehicles and new forms of mobility.

The commitment of governments is essential to achieve the ob ectives related to 
climate change, namely the increase in investment for the capture, use and storage 
of CO2. Only about 1  of the  2  billion allocated to the ma or CO2 pro ects since 
2007 has actually been spent, because the commercial conditions and the regulatory 
framework have not attracted the necessary private investment to accompany the public 
funds available.

11 Upstream activities are carried out before the sale of oil and are aimed at identifying and 
extracting hydrocarbons below ground level. 
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4 .  tHe international marKet oF FoSSil FUelS

4.1 Supply, Demand and Trends on oil markets

In 2017, global oil demand grew by 1.7 million barrels/day (+1.8%), similarly to 
what happened in 2016 and more significantly than the last ten year s average of 1.1 
million barrels/day. Thanks to global economic growth (GDP showing an upward trend 
of 3.  in 201  and forecast to increase by 3.  in 201 ), the increase in the five-
year period 2013-2017 amounted to over 6 million barrels/day. This was mainly due 
to non-OECD countries whose contribution accounted for appro imately 0  ( 1.2 
million barrels/day) and in particular to China which grew by about 38% in the last ten 
years. Nonetheless, OECD countries also contributed to this growth in oil demand and 
in particular in Europe and the S this registered significant increases compared to the 
downward trend of the previous decade. Demand has increased for the third consecutive 
year also in Europe with a 30  share of the overall OECD countries demand. 

Global oil demand (million barrels/day)

87.1 86.5 85.6
88.6 89.5 90.5 92.1 93 94.8 96.5 98.2

0

10

20

30

40

50

60

70

80

90

100

0

20

40

60

80

100

120

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

non-OECD OECD Total

FigUre 8 - SoUrCe: SRM on BP Statistical Review of World Energy (2018)
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Main oil consuming countries
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FigUre 9 - SoUrCe: SRM on BP Statistical Review of World Energy (2018)

Seven countries lead the ranking of global oil consumption accounting for over half 
of the global oil consumption. nited States and China hold the first and second position 
with 20.2% and 13% respectively.

As for production, both OPEC and non-OPEC countries decreased it by 0.9 million 
barrels/day following the cut to production occurred as a consequence of the Vienna 
agreement aimed at boosting prices12. The aim of this cooperation agreement was to 
cut production by almost 1.8 million barrels/day compared to levels at the beginning 
of October 2016. Nevertheless, the decrease overcame the ob ective initially set and 
reached 2.5 million barrels/day in April 2018.

Thanks to these cuts, and taking into account the fact that countries of the agreement 
are responsible for 60% of the global production of crude, consumption levels were 
higher than production for most of 2017. This allowed a decrease of commercial 
stoc piles which in March 201  reached levels in line with the last five year s average.

Nonetheless, the decrease of production was also in uenced by special conditions 
that determined a fall of producing activities in specific countries. Ta e ene uela, 
for instance, where economic and political instability caused a drop in production by 
700,000 barrels per day, a much more marked decrease than the planned 100,000 barrels 
cut. Iran was another country where production fell, mainly due to American sanctions 
targeting oil export. 

12 On 10 December 2016, the official OPEC head uarters in ienna hosted a oint ministerial 
meeting in which 11 countries outside the Organi ation ‒ namely A erbai an, Bahrain, Brunei, 
E uatorial Guinea, a a hstan, Malaysia, Me ico, Oman, Russia, Sudan, South Sudan ‒ oined the 
OPEC decision and announced a total reduction of around 0.6 million barrels / day, half of which 
dependent on Russia. Thus, this Cooperation Declaration aims to contribute to the reabsorption of the 
excess supply that characterizes the global oil market, in an attempt to provide price support.
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Conversely, after 2016 production grew by 1.5 mbd in countries that did not sign the 
Vienna agreement such as the US (following the lift of the ban on exports) and Libya 
(country that did not oin the ienna group due to internal political problems) which 
altered the impact of cuts to production. 

Over the last ten years the supply of oil has grown by appro imately 12 million 
barrels/day and half of this increase occurred in the US which has doubled its production. 
In 201  this country ran ed first for the fourth consecutive year amongst non-OPEC 
producers covering a 23% share of the total. 

Main Petroleum producing countries

US; 14%

Canada; 5%

Russian Federation; 
12%

Middle East; 34%China; 4%

Rest of World; 31%

FigUre 10 - SoUrCe: SRM on BP Statistical Review of World Energy (2018)

After Middle Eastern countries, which cover more than one third of global production, 
North America (the US and Canada) is the area that contributes the most to the global 
production of crude oil.

Increases in the demand for energy products have been driven by global economic 
growth and above all by a decrease in supply caused by geopolitical decisions and 
government policies, which has caused prices to surge.

After hitting the lowest prices of the last decade in the first semester of 2016, Brent13 
prices grew from less than $ 30/barrel in January 2016 to $ 80 in May 2018. The average 
annual figure shows an increase from  3.3 in 2016 to  .2 in 201  and finally 0.  
in the first semester of 201 . Forecasts for 201  indicate that prices will settle at a figure 
close to current values ($ 75-80).

Short-term trends of the oil markets will depend on: a) the effects of American 
sanctions on Iranian export, b) the choices of bordering countries to replace Iran’s role 
and ultimately on the US ability to continue to export oil.

13 The term Brent (name of a crude oil discovered in the North Sea) identifies a ind of light and 
low-sulphur oil that allows high yields in terms of valuable products such as petrol and diesel. Due 
to its physical characteristics and high quality it has become the benchmark for the pricing of other 

ualities traded in the world, whose price is defined by applying a differential, increasing (premium) 
or reducing (discount), compared to the price of crude produced in the North Sea. 
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4.2 Supply and Demand on natural gas markets

2017 was a successful year for natural gas whose consumption and production have 
been growing at a faster pace since the post-crisis period ( 3  and  respectively). 
The increase in demand was led by Asia, with particularly marked growth in China 
( 1 .1   one third of global growth) and positive uctuations in the Middle East 
(especially in Iran) and Europe.

Most of the fast growth of Chinese demand is due to the implementation of the 
Environmental Action Plan of 2013, an ambitious pro ect aimed at reducing air pollution 
that set ob ectives for the improvement of air uality in the following -year period 
and that has resulted in the country replacing part of its coal consumption with natural 
gas. Chinese environmental policies have been aimed at encouraging both industrial and 
residential users to switch from coal to natural gas and electricity, with more individuals 
opting for natural gas. Despite a higher focus on residential customers, most of the 
switches have occurred in the industrial sector.
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FigUre 11 - SoUrCe: SRM on BP Statistical Review of World Energy (2018)

The increase in demand of natural gas has been supported by significant e pansion 
in the demand of LNG (Li uefied Natural Gas). LNG consumption grew by over 10  in 
2017, showing the most dramatic increase since 2010. This was mainly due to the start-
up of new LNG facilities in Australia and the US which have increased the availability 
of this fuel on the global market.

China’s increase in the need for LNG accounted for approximately half of the global 
expansion, which has allowed the Asian giant to overtake Korea and become the world’s 
second largest importer of LNG after Japan.
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E pected growth for this ind of fuel is significantly high, with a boom that will not be 
accompanied by the construction of new gas pipelines and which will therefore require 
maritime transport. This is a controversial point in IEA analysts’ view who maintain that 
changes in the LNG market are challenging the traditional transport business model of 
this fuel. In particular, the development of the market and the security of supplies could 
be threatened by the lac  of investment for e panding the methane eet and by the slow 
update of liquefaction capacity.

Main consumers of natural gas
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FigUre 12 - SoUrCe: SRM on BP Statistical Review of World Energy (2018)

There are six main consumers of natural gas in the world which account for slightly 
less than  of overall consumption. The first positions are held by the S (20.1 ), 
Middle East countries (1 .6 ), Europe (1 . ) and Russia (11.6 ). 

The positive variation of demand was met by increases in production, in particular in 
Russia, Iran, Australia and China. These countries, alongside the US, Canada, Norway, 
Qatar and Saudi Arabia represent two thirds of the global natural gas production capacity 
(see Figure 13). 

The US is currently the largest producer of natural gas in the world, a relatively recent 
situation compared to the past. Between the 1960s and 2007, imports of natural gas had 
been more marked than exports and most of the imports had been coming from Canada. 
2007 marked a turning point in this sense thanks to the dramatic growth of shale gas 
which allowed the US to gradually decrease its dependence on imports and become net 
e porters in 201 , with an increase in outgoing traffic of this fuel in its li uefied form 
(LNG) both via pipeline and seaborne transport. The revolution of shale gas started in a 
period when prices were significantly high, which shoo  the global energy balance not 
only in the US. Today, shale covers over 60% of domestic production of gas. The growth 
of production has been accompanied by remarkable investment aimed at strengthening 
or building new transport infrastructure which have encouraged a fast growth of traffic.

As regards LNG, in 201  over 0  of the loads of this fuel coming from the S were 
directed towards Asia, a figure that grew to  in the first uarter of 201 . 
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The second main destination for cargoes is South America (35%), and in particular 
Mexico, Argentina, Brazil and Chile.

IEA’s forecast indicate that LNG exports will continue to grow and that in 2020 these 
might make the US the third most important exporter of LNG in the world, after Qatar 
and Australia.

Main producers of natural gas

US; 20%

Canada; 5%

Norway; 3%

Russian Federation; 
17%

Iran; 6%Qatar; 5%
Saudi Arabia; 3%

Australia; 3%
China; 4%

Rest of World; 34%

FigUre 13 - SoUrCe: SRM on BP Statistical Review of World Energy (2018)

4.3 Supply and demand on the coal market

After several years of decrease in the consumption and production of coal, the market 
of this fuel saw a new positive trend in 2017. 

Consumption increased by 1  and it was India that gave the most significant 
contribution to this growth. After three consecutive falling years, China’s coal 
consumption also grew despite policies of incentive to switch to natural gas. Between 
200  and 201 , while OECD consumption dropped by over 23 , non-OECD demand 
grew steadily until 201  and then slowed down before showing a new positive trend in 
2017.

China is the main consumer of coal in the world with almost 50%. This fuel is still 
the most important for the country and provides approximately 60% of its total energy. 
Following positions are held by India, the US and Europe which, together with China’s 
51% share, account for slightly less than 80% of global demand.

Global coal production has increased dramatically (+3.2%) and was led by remarkable 
increases in China and the US. It is interesting to note that the growth of production in 
the US occurred despite a fall in domestic consumption, which explains the increase of 
exports towards Asia.

On the other hand, the new Chinese increase in production occurred in 201  is a 
direct consequence of government actions on price levels. Spot prices of Chinese coal 
were above the ob ectives set, which urged authorities to employ political and economic 
strategies aimed at increasing the supply of coal, thus alleviating pressure on prices.
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Global demand of coal (million toe)
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FigUre 14 - SoUrCe: SRM on dati BP Statistical Review of World Energy (2018)

Main consumers of coal 
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FigUre 15 - SoUrCe: SRM on BP Statistical Review of World Energy (2018)
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Main coal producers
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FigUre 16 - SoUrCe: SRM on BP Statistical Review of World Energy (2018)

5 .  tHe international marKet oF reneWaBleS

Renewable energies represent a solution for the countries who intend to support 
economic growth and the creation of obs as well as for those areas where the priorities 
are reducing emissions, fighting air pollution, e panding access to energy and improving 
energy security. Therefore, these sources seem to be a bridge to the future energy world.

Their global consumption grew by over 5% in 2017, three times as much as total 
consumption of energy. Their use in the generation mix also showed an increase with a 
significant role of Solar, Wind and ydroelectric.

Currently, renewables account for half of the average annual growth of global 
electricity production and according to IEA’s forecasts they might reach a 30% share 
of the global production mix of electricity by 2023, a percentage that is expected to hit 
0  in 20 0.

Conversely, due to more limited political support and to various obstacles to their 
diffusion, the use of renewables is expanding much more slowly in the sectors of 
transport and heating.

Brazil, amongst the greatest energy consumers in the world, uses the highest share of 
renewable energies (  of final consumption in 2023 according to IEA). In particular, 
bioenergy consumption is higher in transport and industry while hydroelectric dominates 
the electricity sector. Nevertheless, as a result of policies aimed at decarbonisation and 
reduction of air pollution, it is China that leads the global growth in demand for clean 
energy. Future forecasts indicate that this country will overtake the European Union 
despite the implementation of EU policies aimed at encouraging the use of renewable 
energies and the binding ob ectives set for 2030 in terms of clean sources of energy. 
Amongst the different sources, bioenergies play a key role especially in India thanks to 
their function in the industrial sector. This development was however followed by rapid 
expansion of solar and wind.
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Renewables used to generate electricity (GW)
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FigUre 17 - SoUrCe: SRM on IRENA – International Renewable Energy Agency (2018)

As regards added capacity, 2017 was a record-breaking year. The increase in capacity 
achieved amounted to 16  GW, a figure representing over two thirds of the growth 
of global net electricity capacity. A closer look at the trend in the last decade reveals 
that total capacity of clean energy more than doubled between 2007 and 2017 and in 
particular non-hydroelectric renewables increased six-fold.

Global electricity capacity from renewables (GW)
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FigUre 18 - SoUrCe: SRM on IRENA – International Renewable Energy Agency (2018)
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The largest part of this increase is due to photovoltaic solar, which has thus become 
the undisputed leader in the development of the renewable generation. This in fact 
grew faster than any other source of electricity generation, increasing almost twice as 
much as wind energy, which remains in second place (98 GW of photovoltaic and 52 of 
wind), adding more net capacity than coal, natural gas and nuclear energy together. Total 
installations increased by 33  reaching 02 GW. More than half of the new GWs are 
located in China, which remains the absolute leader for photovoltaic installations, and 
it is e pected that this country will account for 0  of the total installed solar capacity 
by 2023. Most of this positive trend is due to lower costs which were achieved through 
technological innovations, changes in markets, effective policies and new business 
models. A different situation can be found for capacity increases in wind power that 
slowed for the second year in a row, as well as hydroelectric growth. In 2017, 52 GW 
of wind capacity were added and the total installed increased by 11% reaching 539 GW. 
China is also the protagonist of this record, with an increase of almost 20 GW and a 
total of over 188 GW. Quite far in the world ranking are the United States, Germany, the 
United Kingdom and India.

According to IEA forecasts for the ne t five years the European nion, surpassing the 
United States, should become the second market after China, with 125 GW of renewable 
capacity added between 2018 and 2023. Such development prospects take into account 
the new European policies on renewable sources and the approval of the target of 32% 
renewable energy consumption, to be achieved by 2030.

Although renewable capacity in the nited States is e pected to increase by , 
recent changes to the federal tax code, trade policies and energy plans have led to a 
situation of uncertainty. On the other hand, contrary to what forecasts showed, India is 
showing positive progress, anticipating the achievement of its targets thanks to a twofold 
increase of renewable capacity, mainly in photovoltaic and onshore wind power. 

Among the factors that are favouring the growth of renewables, there are new and 
competitive pricing mechanisms. Over half of the renewable electricity capacity should 
be commissioned through competitive tenders, which should tend to reduce the prices 
of clean energy supply. Overall, these cost reductions will ma e renewables more com-
petitive compared to new coal and natural gas plants in a growing number of countries.

What makes the difference in the development of renewables is certainly ‘grid 
integration’, which is the integration of green electricity into the grid. 

It is important that the increase in the generation of electricity from renewables 
corresponds to a simultaneous improvement in the e ibility of the system (networ  
reinforcement, interconnections, storage systems), otherwise this part of generation will 
be more exposed to the risk of losing value in the energy system complex. Thanks to 
storage systems it will be possible to manage the intermittence of the generation, store 
the energy produced, and align production to consumption. Dedicated investments can 
radically remodel the electrical system, making it possible to achieve the goal that half 
of world electricity by 2050 will be generated from wind and solar energy.

Several countries are integrating increasingly higher levels of photovoltaic and wind 
power into electrical systems thanks to better regulation, the design of a market that 
rewards e ibility, improvements in transmission and interconnection. Also, there are 
several countries that are investing in energy storage capacity; among them Denmark, 
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Uruguay and Germany, but also Ireland, Portugal and Spain have levels of integration of 
variable sources higher than 20%.

sEctIon II – thE EnErgy sItuatIon In thE MEDItErranEan

In the Mediterranean basin area there can be found both countries with great supplies 
of fossil fuel resources, which have therefore become net exporters of energy products; 
and others which possess few or no resources, and which therefore depend on foreign 
countries to meet their energy consumption needs.

Within this second group of countries which import fossil energy products, there are 
countries with a high level of dependence on foreign countries for energy consumption 
and others less dependent on foreign supplies.

The framework for the production, consumption and trade of energy products within 
the Mediterranean area is therefore extremely diverse, with large producers and large 
consumers of energy products co-existing in the same area.

The analysis in this section will concentrate on the region defined by the acronym 
MENA (Middle East North Africa), which includes the five North African countries 
bordering the southern shore of the basin, the Mediterranean countries on the southeastern 
shore (from Israel to Syria) and the seven countries of the Arabian peninsula, Iran and 
Iraq1 . 

1.  reSerVeS and prodUCtion oF FoSSil FUel prodUCtS

The MENA countries hold the world’s largest reserves of fossil fuel products and 
are among the world’s leading producers of oil and natural gas. With regards to oil (see 
Figure 1), the thirteen Middle Eastern countries considered hold .  of the world s 
reserves (around 110 billion tonnes), while the five North African countries have 3.  
(e uivalent to over  billion tonnes) thus accounting for a total in e cess of 9 15. 

Regarding data relating to oil production, in 2007 the production of the MENA 
countries was found to be over 1.6 billion tonnes, some 37% of what was produced 
worldwide in the same year (see Figure 2).

With 9.2  of the world reserves and only  3  of production, the lifetime of 
the MENA oil reserves is higher than the average for that of other countries with oil 
resources: over 2 years compared to  years in other regions of the world (in particular: 
the lifetime of oil reserves is almost  years in the Middle East countries and about 9 
on average in the five North African countries).

1  In particular, in this focus the MENA area comprises the following 18 countries: Algeria, 
Bahrain, Egypt, Iran, Ira , Israel, ordan, uwait, Lebanon, Libya, Morocco, Oman, atar, Saudi 
Arabia, Syria, Tunisia, United Arab Emirates, Yemen.

15 These percentages have been calculated on the basis of data expressed in tonnes of oil.
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Oil reserves in the MENA region: percentage of world’s total 
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50.8%

FigUre 1 - SoUrCe: SRM on British Petroleum (2018)

Oil production in the MENA region as of 2017: percentage of world’s total

Middle East; 33.8%

North Africa; 3.2%

Rest of the World; 
63.0%

FigUre 2 - SoUrCe: SRM on British Petroleum (2018)

As regards natural gas, reserves in the MENA region (86 trillion cubic metres16) 
account for .6  of the world s total and, similarly to oil, are more abundant in middle 
eastern countries ( 0. ) than in the North African area (3.9 )  see Figure 3).

The production of natural gas in the MENA countries amounted to 811.6 billion cubic 
metres17 in 201 , e ual to 22  of the global production for that year (see Figure ). If the 
current extraction trend is maintained the lifetime of the MENA gas reserves is estimated 
at over one century (106 years), a figure three times as high as that of the rest of the world 
(37 years).

16 E ual to about .2 billion toe. As we proceed with the analysis of the availability of fossil 
resources (oil, natural gas and coal) these will be expressed in tonnes of oil equivalent so as to permit 
aggregation and comparison.

17 Equal to approximately 698 million toe.
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Reserves of natural gas in the MENA region: percentage of world’s total 
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FigUre 3 - SoUrCe: SRM on British Petroleum (2018)

Production of natural gas in the MENA region in 2017: percentage of world’s total 

Middle East; 17.9%

North Africa; 4.1%

Rest of the World; 
77.9%

FigUre 4 - SoUrCe: SRM on dati British Petroleum (2018)

Coal would be the final component of this analysis were it not for the fact that MENA 
countries do not possess any (0.12% of the world’s total, 0.02% of global consumption, 
0.21% of global production in 2017).

Nevertheless, coal is an abundant resource in the world, with reserves estimated at 
over 1,000 billion toe accounting for 70% of global fossil reserves. Also, this fuel is 
commonly used, and as data show in 2017 it accounted for one third of global production 
of fossil fuels, in particular for electricity generation.

Therefore, if we take into account all fossil fuels (oil, natural gas and coal) the role 
of the MENA region on the global stage seems less predominant with 13.  of global 
reserves of fossil fuels (see Figure 5), which is mainly due to the lack of coal in the 
region (see Figure 6).
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Fossil fuel reserves18 in the MENA region: percentage of world’s total

Middle East; 12.4%

North Africa; 1.0%

Rest of the World; 
86.6%

FigUre 5 - SoUrCe: SRM onBritish Petroleum (2018), IAEA (2017) 

Fossil fuel reserves in the MENA region and in the rest of the world 
(billion tonnes and billion toe)
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FigUre 6 - SoUrCe: SRM on British Petroleum (2018), IAEA (2017) 

A closer look at production data of fossil fuels reveals that the MENA region 
accounted for 20.  of global production in 201  (see Figure ), a more significant 
figure than the one relative to reserves because the incidence of coal production on the 
total from fossil fuels (33.3% in 2017; see Figure 8) is much lower than that of coal on 
the total of fossil reserves.

18 Oil, natural gas and coal.
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Fossil fuels production in the MENA region: percentage of world’s total
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FigUre 7 - SoUrCe: SRM on British Petroleum (2018), IAEA (2017) 
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2.  primary energy ConSUmption

Overall, and ta ing into account all primary energy sources19 (oil, natural gas, 
coal, nuclear energy, hydroelectric and renewables), MENA countries consumed 
appro imately 1.1 billion toe, e ual to about 2.  toe per capita, a figure higher than the 
world’s average (1.8 toe).

A closer look at the use of the different sources reveals that MENA countries make 
almost exclusive use of sources that are plentifully available on their territory – ie oil and 
natural gas  which account for 6.  and 1.2  of total consumption respectively. On 
the other hand, the use of the other four primary sources (coal, nuclear, hydroelectric and 
renewables) is limited to 2.  of the total.

Besides the aforementioned limited consumption of coal, the use of renewable 
energies is also quite low with only 1% of the total (0.7% hydroelectric and 0.3% solar 
and wind). Consumption of nuclear energy accounts for a mere 0.2% of overall primary 
energy consumption in the MENA region.

Primary energy consumption by type of fuel in the MENA region  
and the rest of the orld percentage data calculated on figures expressed in toe
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Nuclear, 4.8%

Renewables, 0.3%
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Hydro, 7.3%

Coal, 1.2%

Coal, 29.9%

Gas, 51.2%

Gas, 21.0%

Oil, 46.4%

Oil, 33.2%
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FigUre 9 - SoUrCe: SRM on British Petroleum (2018) 

19 Primary sources are those available in nature and which do not derive from transformation of 
other energy sources. Examples of primary energies are fossil fuels, nuclear power and renewables, 
while electric energy is a secondary source because it is obtained through the transformation of 
primary sources.
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3 .  tHe main mena CoUntrieS By aVailaBility oF FoSSil FUelS

A closer look at the MENA countries which possess the higher availability of oil and 
natural gas reveals that these fuels are concentrated in a limited number of countries 
(Iran, Saudi Arabia, atar, Ira , AE and uwait, see figure 2 ) which are all in the 
middle-eastern area and have more than 90% of the region’s total oil and gas reserves.

Oil and natural gas reserves in the MENA countries (billion toe)
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FigUre 10 - SoUrCe: SRM on British Petroleum (2018) 

As regards oil, the top three countries by size of reserves (Saudi Arabia, Iran and 
Iraq) account for two thirds of the region’s total and 63% of overall local production (see 
Table 1).

Lifetime of oil reserves amounts to over 90 years in three of the top four countries 
(Iran, Ira  and uwait) while it is 6  years in Saudi Arabia, the first producer in the 
region. In this country refinery utili ation is 99.3  and also in Iran and uwait, second 
and fourth country by availability of reserves, this figure is higher than 90 . On the other 
hand, an increase in the uantity of internally refined oil could potentially be achieved 
in Iraq.

Natural gas in the MENA countries is even more concentrated than oil, with the top 
two countries (Iran and Ira ) possessing 6 .  of the region s total reserves while their 
production only accounts for less than 50% of the region’s total throughput (2017 data, 
see Table 2).
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Oil: reserves, production, lifetime and percentage utilization of national refining 
capacity in the MENA countries (million tonnes, percentages and years)

Reserves
 (m tonnes)

Share on 
MENA region (%)

Production
(m tonnes)

Reserve to Production  
ratio (years)

Refinery capacity  
utilization (%)

S. Arabia 36,600 31.1% 561.7 65.2 99.3%

Iran 21,600 1 . 23 .2 92.2 93.5%

Iraq 20,100 17.1% 221.5 90.7 57.3%

Kuwait 1 ,000 11.9% 1 6.0 95.9 95.2%

UAE 13,000 11.1% 176.3 73.7 87.9%

Libya 6,300 . 0. 1 . -

Qatar 2,600 2.2% 79.9 32.5 88.3%

Algeria 1,500 1.3% 66.6 22.5 88.0%

Oman 700 0.6% .6 1 . 67.1%

Egypt 00 0.3% 32.2 12. 62.7%

Yemen 00 0.3% 2.1 190.5 -

Syria 300 0.3% 1.1 272.7 -

Tunisia 100 0.1% 2. 1. -

Other 0 0.0% 10.9 3.7 -

MENA 11 ,6 0 100.0% 1,623.3 72.5 83.5%

taBella 1 -  SoUrCe: SRM on British Petroleum (2018)

Natural gas: reserves, production and lifetime in the MENA countries 
(billion cubic metres, precentages and years)

Reserves
 (bn cubic metres)

Share on 
MENA region (%)

Production
(bn cubic metres)

Reserve to Production  
ratio (bn cubic metres)

Iran 33,200 38.5% 223.9 1 .3

Qatar 2 ,900 28.9% 175.7 1 1.

S. Arabia 8,000 9.3% 111. 71.8

UAE 5,900 6.8% 60. 97.7

Algeria ,300 5.0% 91.2 .1

Iraq 3,500 .1 10. 336.5

Egypt 1,800 2.1% 9 36.7

Kuwait 1,700 2.0% 1 . 97.7

Libya 1, 00 1.6% 11.5 121.7

Oman 700 0.8% 32.3 21.7

Syria 300 0.3% 3.1 96.8

Yemen 300 0.3% 0.7 2 .6

Bahrain 200 0.2% 15.1 13.2

Other Middle East 0 0.0% 9.5 .2

MENA 6, 0 100.0% 811.6 106.3

taBella 2 -  SoUrCe: SRM on British Petroleum (2018)
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The lifetime of natural gas reserves in the MENA region amounts to 106 years on 
average, with Iran and atar  the first two countries in terms of volume of reserves  
showing much higher numbers while a much lower average can be found in Saudi Arabia 
(less than 2 years) and Algeria (appro imately  years).

4 .  international relationSHipS

4.1 Oil

65.9% of crude production carried out in the MENA countries in 2017 was exported. 
Middle Eastern countries have destinations that differ from those of North African 
exporters, also due to their different geographic position: in fact, while Middle Eastern 
exports mainly go to Asia, the North African ones tend to be directed towards Europe. 
However, these two areas of destination account for approximately 85% of exports both 
for Middle East and for North Africa.

irection of crude exports from iddle East and orth Africa  
(million tonnes and percentage)
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FigUre 11 - SoUrCe: SRM on British Petroleum (2018) 
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4.2 Natural gas

The MENA countries export only 26% of the natural gas they produce20 (182.6 
million toe in 2017), a much lower share than that of oil (65.9%).

Foreign trade of natural gas shows different features from that of oil. As highlighted 
above, geographic pro imity is an important factor in the definition of oil e port routes 
(from North Africa to Europe and from the Middle East to Asia) and plays an even more 
strategic role in the transport of natural gas as this fuel is mainly exported by pipeline. 
As a matter of fact, 32.6%21 of natural gas exports via pipeline from the MENA countries 
is directed towards destinations within the same MENA area, while the rest is exported 
to neighbouring countries. Also, while almost all of the MENA countries are equipped 
with plentiful natural gas reserves, only four of these use pipelines for their exports: Iran, 
Qatar, Algeria and Libya.

irection of natural gas exports from the E A region via pipeline  
(million toe and percentages)
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FigUre 12 - SoUrCe: SRM on British Petroleum (2018) 

The main customer of Iranian exports via pipeline is Turkey (7.7 million toe), while 
atar s e ports via pipeline are mainly directed towards the AE (1 .1 million toe) and, 

marginally, Oman (1.  million toe).

20 This figure ta es into account both natural gas e ported via pipeline and LNG (Li uefied 
Natural Gas) exported via ship.

21 This is the average between the percentage of gas via pipeline exported to countries in the 
Middle East (6 . ) and North Africa ( .3 ). 
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As for North African exporters (Algeria and Libya), over 90% of Algerian gas goes 
to Europe and mostly to Italy (15.5 million toe) and Spain (10.1 million toe), while all of 
the 3.8 million toe that Libya exported in 2017 went to Italy.

E A region s exporters of natural gas via pipeline and their clientele  
(million toe)

 from Iran Qatar Algeria Libia Middle East North Africa

to: Turkey 7.7 - - - 7.7 -

other CIS 1.7 - - 1.7 -

other Middle East 1. 1.7 - - 3.1 -

UAE - 1 .1 - - 14.1 -

Italy - - 15.5 3.8 - 19.3

Spain - - 10.1 - - 10.1

other EU - - 2.8 - - 2.8

 other Africa - - 2.9 - - 2.9

 Total exports via pipeline 10.8 15.8 31.3 3.8 26.6 35.1

taBella 3 -  SoUrCe: SRM on British Petroleum (2018)

While Iran is the country that boasts the biggest natural gas reserves in the MENA 
region (see Table 2), Qatar is the main exporter, mainly thanks to its remarkable exports 
of LNG. As a matter of fact, LNG exports from the MENA area (120.9 million toe) 
are almost double compared to pipeline exports (61.7 million toe) and those of Qatar 
account for most of it (89 million toe).

As Table  clearly shows, the clientele of LNG produced and e ported by MENA 
countries is much wider than that reachable via pipeline (see Table 3) and includes quite 
far destinations.
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E A region s exporters of L G and their clientele 
(million toe)

 from Oman Qatar UAE Algeria Egypt Middle East North Africa

to: Middle East 0.6 2.0 0.1 0.9 0.2 2.7 1.0

Argentina 1.7 0.1 1.7 0.1

Brasile 0.1 0.1

Cile 0.1 0.1

other S. & C. America 0.1 0.1

Belgium 1.0 1.0

France 1.7 3.5 0.1 1.7 3.6

Italy 5.8 0.9 0.1 5.8 0.9

Spain 3.0 2.1 0.1 3.0 2.2

Turkey 1. .0 1.4 4.0

UK 5.2 0.3 5.2 0.3

other EU 2.2 0.3 1.3 0.01 2.6 1.3

Africa . 0.5 4.7 0.5

China 0.3 8.9 0.1 0.1 9.1 0.2

India 0.6 11. 0. 0.3 0.3 12.4 0.6

Japan 3.3 11.9 5.5 0.1 0.2 20.6 0.3

Pakistan .3 4.3

Singapore 1.0 0.1 0.1 0.1 1.1 0.2

South Korea .9 13.7 0.2 18.6 0.2

Taiwan 0.2 6.0 0.1 0.1 6.3 0.1

 Thailand  2.8 0.1 0.1  2.8 0.1

 Total LNG exports 9.8 89.0 6.6 1 . 1.1 105.4 15.5

taBella 4 -  SoUrCe: SRM on British Petroleum (2018)
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chaptEr II

Italy In thE EuropEan contExt

sEctIon 1 - thE EuropEan EnErgy stratEgy anD thE natIonal sItuatIon

1. EnErGy as a kEy ElEmEnt of thE EuroPEan comPEtitivEnEss stratEGy

On 30 November 2016, the European Commission presented the “Winter Package”, 
with the aim of allowing the EU to respect its commitments under the Paris Agreement.

The package - introduced under the aspirational title: “Clean energy for all 
Europeans” - represents a broad-reaching and complex initiative to help the EU energy 
sector to become more stable, competitive, sustainable and therefore better suited to the 
challenges of our century. Europe is by far the largest importer of fossil fuels in the world 
and this initiative accounts for a great part of its commitment towards the aim of “energy 
independence”. 

Much of what the “Old Continent” currently spends on imported fossil fuels could be 
invested in improving the efficiency of buildings, industry and transport. A significant 
step towards the creation of the Energy Union, this energy policy aims to reshape the 
profile of the European electricity market, and to build a modern economy that is less 
dependent on imported energy and which produces more clean energy domestically.

The objective of the whole legislative framework is therefore not only to promote the 
energy transition towards complete decarbonization (reduction of  CO2 emissions by at 
least 40% by 2030), but the more ambitious one of putting in place the conditions that 
will allow Europe to take advantage of the opportunities provided by the transition to 
a new paradigm for management of the energy sector, such as greater efficiency, lower 
costs, increased investment and new jobs. By encouraging cross-border cooperation and 
mobilizing public and private investment in the clean energy sector (it is estimated that 
€ 379 billion will be required every year starting from 2021), cooperation initiatives will 
generate 900,000 jobs and an increase of up to 1% of GDP over the next decade.1 

In line with the past, the idea behind the program is that the market, free from 
constraints and inefficiency, represents the best means of promoting efficiency and 
integrating renewable energy sources and therefore for the achievement of all declared 
objectives. Specifically, the aims of the regulatory package concern renewable energies, 
the electricity market structure, the rules on governance for the Energy Union (and 
especially energy efficiency), a greater emphasis on the importance of which is placed 
by the Supervisory Department, compared with the initiatives of the past, considering 
that efficiency is the key sector for decarbonization. The Commission also proposes a 
change of course for eco-design and a strategy for connected and automated mobility. 

1 EuroPEan commission (2018).
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Finally, the package includes actions aimed at accelerating innovation in clean energy 
and promoting building renovations.

In order to promote the more challenging targets to the Member States, greater use 
will be made of Union funds ‒ in particular financial tools ‒ to encourage the reduction 
of the cost of investment in renewable energy projects.

1.1 Energy efficiency

On energy efficiency, the Commission s slogan ‒ a clear Efficiency First  ‒ 
confirmed the greater importance attached to this aspect of the transition.

The basic idea is that using energy more efficiently can reduce the dependence on 
external suppliers of oil and gas and improve local air quality. For European citizens, 
this would mean savings on energy bills, living more comfortably and protecting the 
environment. It is important to ensure that the benefits of increasing energy efficiency 
outweigh the costs, such as the cost of renovations. It is therefore necessary for European 
measures to focus on sectors, such as that of buildings, in which the potential for savings 
is greater.

The main objective of the provisions was increasing the common objective of energy 
savings from 27% to 30% by 2030. This goal, however, is still set in relation to a starting 
point prior to the 2007 crisis, and therefore considers a trajectory of consumption growth 
which is no longer realistic. Because of the effects of the crisis, the target has been 
reached with a minimum of sacrifice. Therefore, in order to strengthen the ade uacy of 
efforts with respect to the achievement of concrete objectives, the European Commission 
has decisively reviewed its efficiency policies. The assessment of the energy performance 
of buildings and eco-labeling continue to represent the most important sectors in which 
efficiency policies can be immediately applied, and from which the best results are 
expected.

1.2 Rene able sources

With regards to renewable energy sources, the goal is to increase production from a 
wide variety of energy sources (wind, solar, hydro, tidal, geothermal and biomass). The 
renewable energy sector must also promote technological innovation and encourage the 
increase in employment across Europe.

To this end, the 2009 Directive was revised, with a proposal that confirms the 
overall objective of a 27% share of the energy sector for clean energy by 2030, thereby 
renouncing the imposition of further efforts, and in part reallocating contributions from 
various sectors, with particular reference to next generation biofuels. In terms of the 
allocation of the objective, the contribution of individual Member States continues to be 
non-binding, even though a minimum contribution of 10% has been requested by 2020. 
A goal was also proposed of an annual increase of 1% of renewable heat & cooling, 
albeit considering poor results obtained in this sector compared to that of renewable 
electrical sources.
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1.  Governance of the Energy nion

Another theme central to the new package is that of the governance of the Energy 
Union. Currently, all actions ‒ both those that promote the growth of renewables and those 
related to the resolution of problems related to such ‒ have remained purely national. 
The Commission has responded to the impossibility of defining common tools for the 
promotion of renewables at European level, with a proposal for monitoring and reporting 
tools. The new directive would provide for the implementation, by 2019, of complex and 
detailed nationally-integrated action plans for energy and climate, which will replace the 
long series of communications and plans required today. The Integrated Plans should 
indicate the choices made for the achievement of objectives, policies, instruments and 
specify the intended trajectories. As these are valid for a period of 10 years, the progress 
of a series of key indicators will be monitored every two years, when, potentially in light 
of feedback from the Commission, additions and / or corrective mechanisms should be 
provided. In addition to recommendations to individual countries, when the Commission 
carries out monitoring, this could reveal the need for joint action, should the overall 
trajectories allow for a failure to achieve set objectives. It is indeed therefore a step 
towards what could represent the centralization of policies and interventions, and which 
will in any case oblige the different countries to carry out strict guided planning.

With respect to the various legislative proposals contained in the package, political 
agreement was reached on four initiatives: the energy performance of buildings, 
renewable energy, energy efficiency and governance for the Energy nion.

The four key briefs of the Energy Package were formally approved by the European 
Parliament in November 2018. This aims to give legal certainty and provide the pre-
conditions necessary to attract investment, and thereby represents an important step 
towards allowing the Union and its Member States to continue on the road of transition.

The previously established targets have been further raised, in order to make the 
achievement of the objectives established by the Paris Agreement more enforceable. On 
the one hand, a binding target on renewable energy of at least 32% (up from 30%) and on 
the other an energy efficiency target of at least 32.  (up from 30 ). Full implementation 
of these policies should lead to emission reductions for the whole E  of about  by 
2030, compared to 1990 levels, a higher figure than the 0  previously forecast.

There are several targets to be achieved in terms of clean energy sources: 
improvements to the design and the stability of support for renewable energy schemes; 
the simplification and reduction of administrative procedures; the clarity and stability of 
the regulatory framework relating to domestic consumption; the increase of targets for 
the transport and heating / cooling sector; the improvement of sustainability in the use 
of bioenergy.

In terms of efficiency, on the other hand, the annual energy savings obligation scheme 
will be extended beyond 2020, in order to attract private investment and support the 
emergence of new players in the market.  Rules on the individual metering and billing 
of thermal energy will be bolstered by giving consumers ‒ especially those living in 
apartment buildings with collective heating systems ‒ clearer rights regarding the 
frequency and usefulness of information on energy consumption. This will allow them to 
understand and control heating bills, therefore improving the efficiency of consumption. 
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Member States will be required to have transparent and publicly available national 
rules on the allocation of heating and cooling costs.

All of this to be implemented via a simplified, stable and transparent governance 
which promotes long-term certainty and predictability for investors and ensures that 
the Union and its Member States can work together to achieve the 2030 goals and their 
international commitments.

There is great ambition therefore shown for the community initiatives; and ambition 
that will have to be demonstrated by the end of 2018 when each of the Member States 
is expected to present their national energy and climate plans for the period 2021-2030.

2.  tHe USe oF diFFerent energy SoUrCeS in eUrope and in italy

Oil is the main primary source of the energy consumed in Europe, with a proportion 
of 37.1% of total consumption (see Figure 1). Oil is followed by natural gas (23.2%) 
and coal (1 ). In total, fossil fuels account for more than 3/  of total primary energy 
consumption, while renewable sources (including hydroelectric) account for almost 
1 , a share that has grown steadily over the last decade. The internal composition of 
the consumption of renewable energy sees an increasing weight of the “other renewable 
energies”2 that e ceeded the consumption of hydroelectric energy for the first time in 
2017 (see Figure 2).

Consumption of the various primary energy sources in Europe in 2 1  

37.1%

23.2%

15.0%

9.8%

6.6%
8.2%

0%

5%

10%

15%

20%

25%

30%

35%

40%

Oil Natural gas Coal Nuclear Hydro Renewables

FigUre 1 - SoUrCe: SRM on British Petroleum (2018)

2 Including various energy sources such as wind, solar, geothermal, biomass and waste-to-energy.
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Rene able energies as a proportion of 
total consumption in Europe right-hand scale  

and their internal composition trend 2 -2 1
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55.4%

8.5%
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Other renewables Hydro Total renewables incidence (right axis)

FigUre 2 - SoUrCe: SRM on British Petroleum (2018)

Use of the various primary sources of energy varies across the individual European 
countries. Consumption of oil never dips below 20% (due to its use for transport, in 
the form of petroleum derivatives) and there is limited variability among the various 
countries. To be more specific, in the three countries e amined for comparison with 
Italian data, the use of oil has a minimum of 33.  in France and a ma imum of 6.  
in Spain (see Figure 3). Levels of natural gas consumption, on the other hand, shows 
a more accentuated variability among the various countries, with a range which goes 
from a minimum of just 1.3% in Sweden to a maximum of 39.7% in Italy, the European 
country with the highest level of consumption3. In the other three countries analyzed in 
Figure 3 together with Italy, the level of natural gas consumption is about half that of the 
Italian figure.

The consumption of coal in Italy is rather limited, accounting for just over 6% of total 
consumption, whereas in Germany ‒ the country with the largest coal reserves in Europe 
‒ this is particularly high contributing over 20% of the total. Nuclear energy, absent in 
Italy for years, accounts for almost 10% of primary energy source consumption in Spain, 
.1  in Germany  where plants are progressively being  dismantled ‒ and almost 38% 

in France, the country which currently has the highest nuclear energy consumption in 
the world after the United States, but which recently announced the closure of some 

3 As for the consumption of natural gas in absolute terms, Italy lies in third place in Europe, after 
Germany and the United Kingdom.
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plants over the next few years4. As for renewable sources ‒ which will be discussed more 
extensively in a dedicated sub-section (see p. 74) ‒ their use, including hydropower, 
accounts for over 1  of primary energy consumption in Italy, 1 .3  in Spain, 1 .  
in Germany and only 8.7% in France.

Consumption of primary energy sources in 2 1   
Comparison bet een taly and the principle European countries 

data in millions of toe and percentage of individual sources

38.8% 46.7% 33.5% 35.8%

39.7% 19.8%

16.2%

23.1%

6.3%

9.7%

3.8%

21.3%

9.4%

37.9%

5.1%
5.3% 3.0%

4.7%

1.3%

9.9% 11.3%
4.0%

13.4%

0%

20%

40%

60%

80%

100%

Italy Spain France Germany

Oil Natural gas Coal Nuclear Hydro Renewables

156.1 m toe 237.9 m toe 335.1 m toe138.7 m toe

FigUre 3 - SoUrCe: SRM on British Petroleum (2018)

3 .  tHe miX oF eleCtriCity generation and energy SeCUrity in italy

Examining the use of different energy sources used to produce electricity (see Figure 
), the level of oil use drops significantly, when compared to the figure for primary 

energy consumption (see Figure 3). This is due to the limited presence of power plants 
powered by petroleum derivatives. The levels of oil usage in the electricity generation 
mix in the four countries considered hits a maximum level in Spain, with 6.4%, while it 
is less than 1% in France and Germany. In Italy only 3% of the gross national electricity 
production uses oil-based fuels.

4 On 27 November President Macron stated that France will carry out a plan to close 14 nucle-
ar reactors by 203 , aiming to reduce the use of nuclear energy within the country s energy mi  
by up to 0  https://www.adn ronos.com/soldi/economia/201 /11/2 /francia-stop-reattori-entro

vmTC E A u Rt TT L.html refresh ce . 
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Electricity generation mix by source in 2 1  taly and the main European countries 
data in Tera att  hour and percentage of usage levels
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22.9%
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FigUre 4 - SoUrCe: SRM on British Petroleum (2018) 

There still exist profound variations from country to country in the composition of 
the consumption mix for electricity production: in Italy we see again the intensive use 
of natural gas ‒ which accounts for almost 0  of electricity production ‒ while the use 
of renewable energy (including hydroelectric power), e ceeds 3 , the highest figure 
among the four countries considered, while the contribution of coal is limited to around 
11%.

In the other countries the most marked differences in the use of different sources 
compared to Italy concern the following:
• The limited use of natural gas, which in Spain contributed 22.9% to the mix, still less 

than half that of in Italy and remains insignificant in France and Germany.
• The contribution of nuclear energy (absent in Italy) which accounts for over 70% 

of gross electricity production in France and reaches 21.6% in Spain and 11.6% in 
Germany.

• The heavy use of coal in Germany, where is remains the most used energy source for 
producing electricity.

• The low contribution from renewable sources (excluding hydropower) in France, 
where they are limited to 6.3%, set against percentages of between 23 and 30% in the 
other three countries.
In total, in Italy the mi  of sources used enabled the production  of 29 .6 Terawatt / 

hour of domestic electricity in 2017 (282.8 net of auxiliary consumption and the energy 
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needed for pumped storage), which remains, however, insufficient considering the level 
of consumption (320.6 Terawatt / hour). Net electricity imports from abroad amounted to 
a total of 3 .  Terawatt / hour (see Figure ), e ual to almost 12  of the national demand 
(see Figure 6).

The Energy Balance in taly in 2 1 5

Net Consumption: 301.9

Energy Losses; 18.7

Net Imports; 37.8

Net Production: 282.8

Auxiliary and Pumping 
Consumption: 13.0

Gross Production: 
295.8 Tw/h

Gross Electricity Supply:
320.6 Tw/h

FigUre 5 - SoUrCe: SRM on TERNA (2018) 

After a pea  of 1 .6  in 201 , the highest value since 200 , the incidence of 
electricity imports decreased significantly during the two-year period 2016-201 , falling 
to below 12 , a share that remains high, however, and which is also significantly higher 
than other large European countries (see Figure 7).

Of the four countries surveyed, only Italy presented a deficit in electrical supply in 
2014 (the latest data available), while in other countries the net balance with foreign 
countries was in surplus, particularly in France which sells its production surplus on the 
European market, over 70% of which is from nuclear sources.

 The figure relating to the Gross Electricity Production in Italy in Figure  (29 .  Tw / h, source: 
TERNA) differs slightly from that reported in Figure  (29 .6 Tw / h, source: British Petroleum).
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Energy imports in taly 2 -2 1 , net  of energy demand
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FigUre 6 - SoUrCe: SRM on TERNA (2018) 

Energy imports in the principal European Countries in 2 1 , net  of energy demand
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FigUre 7 - SoUrCe: SRM on TERNA (2018) 
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The analysis of Italy s energy balance for 201  ‒ with the high levels of electricity 
imports ‒ provides an opportunity to introduce the issue of energy security and dependence 
on foreign countries caused by the need to meet demand for internal consumption.

European countries are net importers of energy products and have a high-level 
dependence on foreign supplies of fossil resources, even in countries with high levels 
of nuclear energy production such as France (see Figure 8). Among the major European 
countries, Italy has the highest level of energy dependency (78.6%), while France records 
the best figure, with less than 0  dependency.

Level of Energy ependence6, taly and the principle European countries 2 1
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FigUre 8 - SoUrCe: SRM on Eurostat (2018) 

High levels of importation of fossil products such as oil (though limited to the use of 
its derivatives for transport) and above all natural gas, crucial to electricity generation in 
the country, contribute to Italy s high dependence on energy supplies from abroad. With 
reference to oil, in 2016 Italy imported almost 61 million tons of oil, from several different 
suppliers, with the first eight accounting for 3/  of imports. The biggest oil supplier to 
Italy is Iraq, which accounts for about 20% of the total, followed by Azerbaijan and 
Russia; the fact that the top three suppliers in Italy belong to different geopolitical areas 
should be considered positive with regards to the objective of diversifying supplies.

6 Relationship between net primary energy imports and gross energy consumption.
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ain suppliers of oil to taly in 2 1  data in millions of tonnes and percentage share
m tonnes share on total

Iraq  12.0 19.7%

Azerbaijan  8.9 14.6%

Russia  6.4 10.6%

S.Arabia  .  9.

Kazakhstan  4.3 7.0%

Lybia  3.1 .1

Kuwait  3.1 .0

Iran  2.4 4.0%

ther Africa  1 .2 1 .

ther Europe  2.  .2

ther . America  1.  2.

ther C S  1.  1.

ther C.  S. America  .  .

Total  60.9 100.0%

taBle 1 -  SoUrCe: SRM on Unione Petrolifera (2018)

The analysis of natural gas suppliers is perhaps more interesting. The strategic 
nature of our country s natural gas supplies is uite evident, given the large share of 
this resource (almost 0 ) on Italy s electricity generation mi . In addition to the 
intensive use of natural gas, far greater than in other European countries, Italy depends 
more on foreign countries for its supply than other countries (over 90%, compared to 
the European average around 70%7). The free choice of natural gas suppliers is limited 
because it is linked to the existence of gas pipelines for the transport of raw materials in 
a gaseous state. 

The increasing availability of li uefied natural gas (LNG), transported on methane 
tankers, greatly widens the possible choice of suppliers and allows for greater geographical 
diversification of imports. 

Figure 9 shows the entry points for natural gas in Italy, distinguishing between 
pipelines and regasification plants.

Some significant figures about Italian provision of Natural Gas:
• The four pipelines currently reaching Italy from abroad account for almost 90% of 

the total Italian imports of Natural Gas.
• Half of Natural Gas imports via pipeline comes from Russia and reaches Tarvisio 

through the Trans Austria Gas Pipeline, the one with the highest capacity and rate of 
utilisation.

• Rovigo LNG Terminal  the greatest of the three Italian LNG Terminals  processes 
over 80% of Italian LNG Imports.

7 miniStry oF eConomiC deVelopment & miniStry oF tHe enVironment (2017). 2 1  ational 
Energy Strategy.
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Entry points for natural gas in taly
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FigUre 9 - SoUrCe: SRM on Ministry of Economic Development (MISE), Adriatic LNG, SNAM and 
OLT Offshore LNG Toscana (2018)
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In 2017, almost 12% of Italian natural gas imports concerned LNG, an increased 
share compared to the previous two-year period. 

Share of L G imports as a percentage of total natural gas imports, 
from 2 1  to 2 1
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FigUre 10 - SoUrCe: SRM on MISE (2018) 

Qatar supplied over 80% of the LNG imported by Italy in 2017, while the biggest 
supplier of natural gas is Russia which accounts for almost 40% of Italian imports, ahead 
of Algeria (28%). The fact that over 2/3 of the import of natural gas comes from just two 
countries ‒ even if they belong to different geopolitical areas ‒ is a high-risk factor for 
the security of energy supplies in Italy.

ain suppliers of natural gas to taly in 2 1  
data in millions of toe and as percentage share

m tonnes share on total

Russia 23.6 39.

Algeria 16.8 28.0%

Qatar . 9.7%

Libya 4.0 6.7%

Austria 2.6 4.3%

Norway 2.2 3.7%

Germany 2.0 3.4%

The Netherlands 1.0 1.7%

ther 1.8 .

Total 9.9 100.0%

taBle 2 -  SoUrCe: SRM on MISE (2018)
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4 .  tHe USe oF reneWaBle energy SoUrCeS in italy and tHe national energy Strategy

The 2030 climate and energy framework, drawn up by the Directorate General for 
Climate Action (DG CLIMA) as part of the European Commission s efforts to combat 
climate change, sets a series of objectives concerning the use of energy renewables, 
energy efficiency and de-carboni ation, to be achieved by the indicated date. 

A large part of the document drawn up by the Ministries of Economic Development 
and the Environment summarizing the 2017 National Energy Strategy is dedicated to the 
use of renewable energy8, as well as the reduction of emissions in line with the European 
targets for 2030.

In this paragraph, the analysis focuses on the Italian targets for 2030 relating to the 
use of renewables. The objectives for the use of renewable energy in Italy concern:
• Their impact on overall consumption. 
• The share of their use in the thermal sector. 
• The use of renewable energy in the production of electricity.
• The use of renewables in transport.

se of rene ables in taly  situation in 2 1 ,  
tendential gro th under current legislation and targets for 2

21.0%

30.0%

55.0%

28.0%

12.2%
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37.7%
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7.2%

18.9%

34.0%

17.4%
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Renewable Energy in Trasportation

Thermal Renewables

Electric Renewables

Renewable Energy Consumption

2016 trend growth to 2030 objectives by 2030

 In this figure, the percentage share of renewables of total consumption based on GSE s figures is 
higher than that shown in Figure 3 which uses British Petroleum data, since the “energy consumption” 
figure is lower, as it is considered as net.
FigUre 11 - SoUrCe: SRM on MISE and Gestore Servizi Energetici (GSE), (2018) 

8 By “renewable sources”, this paragraph refers to wind, solar, geothermal, biomass and 
waste-to-energy, as well as hydroelectric power.
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The consumption of renewable energy in Italy has more than doubled compared to 
200  levels, e ceeding 23 million toe in 201  (up from 10.  m toe). Overall, factors such 
as the economic crisis, the improvement of energy efficiency and particularly favorable 
climatic conditions have led to a tendential reduction in energy consumption in Italy in 
recent years and a parallel growth in the renewable sector in the total.

In 2016 the figure of the incidence of renewables on total consumption (1 . ) was 
already higher than the targets set for 2020. However, the trend in more recent years 
signals a slowdown in growth which - in the presence of a recovery in future consumption 
in the wake of more intense economic development - could lead to a reduction in the 
contribution of renewables to overall consumption. The 28% target to reach by 2030 is 
therefore considered very challenging, with projected scenarios based on current policies 
indicating percentages of around 21-22% by 20309 (see Figura 11).

The significant growth in renewables  share of electricity consumption (from 20  
in 2010 to 3  in 2016 and to 3 .  in 201 ) was aided by the substantial incentives, 
provided over the years, dedicated to the production of energy from renewable sources; 
given their sharp reduction in the last 13 years ‒ from € 290 / MWh from the Energy 
Bill of 2003 to € 49 made available by Ministerial Decree 23/6/2016 ‒ and considering 
that in the next few years the trend will be towards a further reduction in State spending, 
the ob ective of  by 2030 seems highly ambitious, as it presupposes more than triple 
the photovoltaic production compared to current values and more than double the wind 
production10. 

The consumption of renewables in the thermal sector is linked to climate trends; at 
present the percentage share of renewable sources is 18.9%, which corresponds to a 
consumption of 10.  million toe in 2016. Over 0  of renewable energy consumption 
is attributable to the use of biomass (firewood and pellets), while the contribution of 
heat pumps is 2.6 m toe (see Figure 12). The consumption of renewables in the thermal 
sector is linked to climate trends; at present the percentage share of renewable sources 
is 1 .9 , which corresponds to a consumption of 10.  million toe in 2016. Over 0  
of renewable energy consumption is attributable to the use of biomass (firewood and 
pellets), while the contribution of heat pumps is 2.6 m toe (see Figure 12).

In order to move closer to the stated objective (already assessed as challenging to 
achieve11), Italy ‒ in the National Energy Strategy  envisages a central role for heat 
pumps in the thermal sector and, in general, the progressive electrification of thermal 
consumption, greater development of district heating and a parallel reorganization of the 
role of biomass.

A fourth and final ob ective for the use of renewable energy concerns the transport 
sector. The growth of renewables in transport has been aided by the obligation to release 
biofuels for consumption, introduced in Italy in 2006, which has allowed our country to 
reach a percentage of use of renewable sources in the transport sector of 7.2% in 2016. 

9 miniStry oF eConomiC deVelopment & miniStry oF tHe enVironment (2018). Energy Plan and 
Climate 2 1 . raft June 2 1 , p. 4.

10 bid.
11 bid.
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The 21% target by 2030 appears to be very challenging, especially if we look at the 
tendential figure (12.2 ). The national strategy for increasing the share of renewables in 
transport is based on three mainstays:
• use of biomethane, with a potential consumption of 8 billion cubic meters by 2030;
• development of electric mobility: market penetration of over 10% for plug-in hybrid 

and completely electric cars is expected;
• renewal of the road rolling stock for Local Public Transport, with a view to improving 

the service to promote sustainable mobility.

Contribution of different sources to the use of rene ables in the thermal sector
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FigUre 12 - SoUrCe: SRM on GSE (2018)

sEctIon 2 - a tErrItorIal analysIs of thE ItalIan EnErgy systEM

1.  prodUCtion and ConSUmption oF eleCtriCity

The most recent territorial data on the generation of electricity show that of the 2  
billion kWh of electricity produced in Italy in 2017, 64.4% came from plants located in 
the Center-North and 3 .6  from the South.
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The two regions that contributed most to production in the Center-North are Lombardy 
and Piedmont with over  and 29 billion Wh respectively, e ual to about 16  and 
10% of total net production12. In the South, Puglia and Calabria contributed the most to 
production, with over 31 and almost 18 billion kWh respectively, equal to over 11% and 
over 6% of total net production.
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FigUre 1 - SoUrCe: SRM on TERNA (2018)

A closer look at the subdivision of the total amount of electricity produced by 
generation source, reveals that around 70% of the electricity produced derives from 
thermal plants, followed by hydroelectric power and then other renewables.

In most regions the mix of electricity production is unbalanced in favor of 
thermoelectric sources, but there are some regions which stand out for their greater 
emphasis on hydroelectric power; this is the case of alle d Aosta, Trentino-Alto Adige 
and Umbria. Hydroelectrical generation, although not the principal method of generation, 
remains important in the electricity generation of Piedmont and Lombardy, and also 
that of Abruzzo and Calabria in the South. Wind and photovoltaic energy generation 
prevail in the South and are particularly significant in Basilicata. These sources are also 
noteworthy in the electricity generation of other regions of the macro-area.

12 The net electricity generation of a set of generation plants, in a given period, is the sum of the 
quantities of electricity produced, measured at the output of the plants, i.e. deducing the amount of 
electricity destined for ancillary production services (ancillary and losses in the central transformers).

Centre-North regions South regions
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et electricity generation in taly by source of generation 
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FigUre 2 - SoUrCe: SRM on TERNA (2018) 

et electricity generation in regions of taly by source of generation
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FigUre 3 - SoUrCe: SRM on TERNA (2018)

As for energy requirements, in absolute terms, as a percentage, Lombardy is the 
region with the highest demand for electricity: 6 .  billion Wh (21.  of the total). The 
region s primacy in production does not allow it to meet its entire domestic electricity 
needs, registering a deficit of 3 .1 , met largely by imports from abroad. 
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The second region in terms of electricity re uired is eneto, with 31.  billion Wh, 
e ual to about 10  of the total. In the South, Sicily is the first in terms of needs (19.6 
billion kWh, just over 6% of the total), followed immediately by Puglia (18.7 billion 
Wh, e ual to ust under 6  of the total) and Campania (1 .  billion Wh, e ual to .  

of the total).

Balance of electrical energy in regions of taly

Production for 
consumption

Electricity  
required

Production superior  
to the request

Production deficit  
compared to the request

Lombardy  44,672.6  68,794.9 -24,122.3 

eneto  1 , 32.1  31,733.6 -16,201.  

Emilia Romagna  22,819.7  29, 6 .9 -6, .2 

Piedmont  28,324.4  2 ,912.   2,411.7 

Lazio  20,039.1  23,462.4 -3,423.3 

Toscana  17,029.7  20,693.6 -3,663.9 

Sicily  17,201.3  19, 2.  -2,371.2 

Puglia  31, 69.   18,770.6  12,799.1 

Campania  10,711.7  18,424.2 - , 12.  

Friuli G  10,119.7  10,440.8 -321.1 

Sardinia  12,33 .3  8,761.3  3, .0 

Marche  3,306.4  , .  - ,1 1.  

Trentino AA  9,173.4  6,731.3  2,442.1 

Abruzzo  4,890.2  6, .  -1, 6 .2 

Liguria  , .0  6,313.7 - 6 .  

Calabria  17,808.8  6,279.2  11, 29.6 

Umbria  2,432.4  , 02.  -3,070.1 

Basilicata  3,183.0  3,084.2  98.8 

Molise  2,981.8  1,440.7  1, 1.1 

alle d Aosta  2,808.2  1,123.4  1,684.8 

Italy  2 2, .   320, 1 .  -37,731.2 

taBle 1 -  SoUrCe: TERNA (2018)

Not all regions can meet electricity demands and domestic production. Comparing the 
data on the electricity required compared to that of production destined for consumption, 
it is possible to identify regions that register a surplus and regions which instead consume 
more than they produce and are therefore in deficit.

The region with the largest deficit is mbria (- . ), which to a great e tent satisfies 
those internal needs not covered by regional production with imports of electricity from 
other Italian regions. 12 regions recorded a deficit in 201 ; among these, 3 are from the 
South: Sicily (-12.1%), Abruzzo (-24.2%) and Campania (-41.9%). Of the 8 regions 
in surplus,  are southern: Calabria in the lead, with a surplus of 1 3.6 , followed by 
Molise ( 10 ), Puglia ( 6 .2 ), Sardinia ( 0. ) and finally Basilicata ( 3.2 ). 
Puglia is also the only region in the South which exports part of its production abroad.
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Surplus and deficit of electrical production compared to demand in 2 1
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FigUre 4 - SoUrCe: SRM on TERNA (2018)

Electricity consumption per person amounted to ,9 9 Wh in Italy ( ,3 2 Wh in 
2007), of which 1,082 kWh was for domestic use. Per capita consumption is highest 
in northern Italy (6,2 0 Wh / pp) compared to the Central Regions ( , 33 Wh / pp) 
and the South (3,626 kWh / pp). Among the regions of the South, the highest levels of 
consumption are recorded in Sardinia ( ,106 Wh / pp), Abru o ( ,693 Wh / pp), 
Basilicata ( ,616 Wh / pp) and Molise ( ,3  Wh / pp). Comparing the latest data 
with that of a decade ago, a decline in overall consumption emerges, with more marked 
decreases in Sardinia and Umbria, and to a certain extent also in Marche, Lazio and 
Abruzzo. In terms of domestic consumption, however, the decrease has not been so 
widespread, and in some regions there has actually been an ‒ albeit small ‒ increase. This 
is the case in eneto, Friuli- ene ia Giulia and Basilicata. The most mar ed decreases 
occurred, however, in Lazio and Campania.
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Consumption of electricity per person in taly 2   2 1
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FigUre 5 - SoUrCe: SRM on TERNA (2018)

Consumption of electricity for domestic use per person in taly 2   2 1
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FigUre 6 - SoUrCe: SRM on TERNA (2018)
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An examination of the breakdown of consumption by macro-sector shows that the 
greatest amount of electricity is taken up by the industrial sector (41.6%, set against 34.7% 
of the service industry and 21.7% used for domestic consumption). The data for macro-
areas show the same predominance of industrial consumption, but only for the North 
and the South ( .2  and 3 .6  respectively of the total electricity consumed), while 
in Central regions they appear behind those of the service industry. The consumption of 
this sector accounts for 1.9  in the regions of Central Italy and for ust 33.  in the 
South and 33.1% in the North. 

Finally, domestic consumption accounts for a greater share of total electricity 
consumption in the regions of the South (28.4%) compared to the areas of the Centre 
(24.8%) and the North (17.8%). Finally, data concerning the agricultural sector remain 
peripheral ‒ absorbing an average of 2  in Italy, with a pea  of 2.  in the South, and 
a figure of 1.9  and 1.6  in the North and Centre respectively.

Consumption of electricity by sector 
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FigUre 7 - SoUrCe: SRM on TERNA (2018)

In most regions, electricity is mainly absorbed by industry. Nevertheless, in several 
regions including Lazio, Campania and Calabria the use of electricity in the service 
industry sector takes precedence. In these areas the domestic sector follows the services 
sector, while the industrial sector remains in third place.
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Consumption of electricity by sector and by region
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FigUre 8 - SoUrCe: SRM on TERNA (2018)

2.  an oVerVieW oF reneWaBle SoUrCeS oF energy

Considering the new European targets, which will have to be laid out at national level 
by individual Member States through the Energy and Climate Plans, Italy is in a key 
position. In terms of renewable sources, considering that the European target has been 
raised to 32  on final energy consumption, our country s contribution to the 2030 target 
will rise to 29.7% compared to the 28% previously forecast by the National Energy 
Strategy. This undertaking to which our country will be subjected is highly challenging 
and presupposes the achievement of higher electricity generation targets. This is to be 
pursued by acting not only through new plants but also through the revamping and 
repowering of existing ones. The new target for 2030 could lead to the generation of 184 
TWh of renewable electricity, e uivalent to 60.  of the national mi .

It is expected that the decrease in consumption on the one hand and the increase in 
renewable sources on the other will have a positive impact on reducing our country s 
dependence on foreign countries and consequently on the growth of its energy security. 
Italy imports much of the energy it consumes (with all the associated effects on the 
security of supply, considering that gas and oil come from geographic areas at risk), pays 
a fairly high energy bill, which affects the competitiveness of companies, and therefore 
has every interest in developing efficiency, energy saving and renewable sources, which 
are now an integral part, and increasingly important, of its energy mix. 
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Expected evolution of electricity generation T h

109
138

184

111

150

118
19

3
2

43

0

50

100

150

200

250

300

350

2015 2025 2030

Renewables Gas Oil Coal

282
291

304

FigUre 9 - SoUrCe: MISE (2018)

The e pansion of renewables is a great opportunity not only for the diversification 
of energy sources and the protection of the environment but also for the development of 
research, the industrial supply chain and employment. The promotion of clean energy 
could represent a significant driving force for the growth of the country, offering concrete 
opportunities for industrial growth and launching new enterprises capable of creating 
jobs and promoting the competitiveness of the national economy.

The measures of recent years have produced significant effects in the energy sector 
and today the latest advances under the Ministerial Decree FER 1 are anticipated. The 
provision, the first step of a wider Government strategy added to the provisions contained 
in the DEF (Economic and Financial Document), and included in the general framework 
of the Integrated National Plan for Energy and Climate, will regulate the new renewable 
incentives, including the photovoltaic. The te t of the decree has been modified from the 
first version, but not overturned - with the idea of giving a concrete response to investors 
as soon as possible while showing a preference to leave new interventions and measures 
in the field of renewables to a subse uent provision. 

After the downturn that lasted until 2014, there was a gradual increase in total gross 
electricity production in Italy, from 279 TWh in 2014 to around 296 TWh in 2017. More 
generally, the economic crisis has provoked an obvious slow-down in consumption since 
2009 and, despite the recovery observed in the two-year period 2010-2011, consumption 
has declined again since 2012, to the point that it has reached a similar level to that 
observed in the early 2000s. 



italy in tHe eUropean ConteXt

Gross energy production from rene able sources 2 -2 1

17% 20%
25%

27% 28% 31% 39% 44% 39% 38% 36%

313,888 319,130 

292,642 
302,062 302,570 299,276 

289,803 
279,289 282,994 289,768 295,830 

 -

 50,000

 100,000

 150,000

 200,000

 250,000

 300,000

 350,000

 -

 50,000

 100,000

 150,000

 200,000

 250,000

 300,000

 350,000

 400,000

 450,000

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Hydro Geothermal Wind & Solar Bioenergy Thermal Total

FigUre 10 - SoUrCe: SRM on TERNA and GSE (2018)

In recent years, the use of all fossil fuels has decreased, while the weight of renewables 
has increased. The share of gross electricity production from renewable sources 
increased from 17% in 2007 to 36% in 2017. While until 2010 the trend of electricity 
generated from renewable sources was mainly linked to hydraulic sources, in recent 
years the importance of “new renewables” (solar, wind and bioenergy) has gradually 
grown. In particular, hydraulic sources reached a production value of 3 ,02  GWh, 
much lower than the observed highs of 2014 and lower than 2016 levels. The territorial 
distribution of production is heavily in uenced by the presence of hydroelectric plants 
in the northern regions. The regions of northern Italy are also distinguished by higher 
levels of bioenergy production. The picture of relative contribution is reversed, however, 
when we turn to the production of electricity by looking at wind and solar: The South 
contributes 96.7% and 42.9% of production respectively.
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Gross production of electricity from rene able sources 2 1 , G h
Hydro % Wind % Solar % Bioenergy * % Geothermal %

Piedmont  6, 6.2  17.3  27.4  0.2  1,811.7  7.7  1, .   9.6  - 

alle d Aosta  2,784.3  7.3  4.3  0.0  26.0  0.1  10.8  0.1  - 

Lombardy  9,1 .3  24.1  -  -  2,316.8  9.9  ,3 .9  22.4  - 

Trentino AA  7,377.3  19.4  0.1  0.0  3.   1.9  3 .9  1.9  - 

eneto  2,949.9  7.8  18.2  0.1  1,032.2  4.4  2,027.2  10.4  - 

Friuli G  1,236.1  3.3  -  -  62.2  2.4  742.3  3.8  - 

Liguria  1 2.   0.   122.4  0.7  111.   0.   10 .   0.   - 

Emilia Romagna  .6  2.0  36.1  0.2  2,3 1.   10.1  2,729.2  14.0  - 

NORTHERN ITALY  31,016.2  81.6  20 .   1.2  ,66 .6  37.1  12,242.3  62.8  - 

Toscana  32.   1.4  226.4  1.3  9 6.   4.1  0.2  2.8  6,201.2 100.0

Umbria  1,233.   3.2  3.0  0.0  .1  2.   2 .   1.3  - 

Marche  466.2  1.2  31.9  0.2  1,376.2  .9  161.2  0.8  - 

Lazio  694.4  1.8  107.3  0.6  1, .   .   660.0  3.4  - 

CENTRAL ITALY  2,926.6  7.7  368.6  2.1  4,673.2  20.0  1,608.9  8.2  6,201.2 100.0

Abruzzo  1, 03.9  4.0  360.8  2.0  937.9  4.0  162.   0.8  - 

Molise  164.2  0.4  730.1  4.1  236.8  1.0  161.4  0.8  - 

Campania  637.3  1.7  2,619.8  14.8  939.6  4.0  1,1 0.0  .9  - 

Puglia  4.4  0.0  4,979.7  28.1  3,781.0  16.2  1,878.9  9.6  - 

Basilicata  180.7  0.   1,966.3  11.1  0 .0  2.2  196.3  1.0  - 

Calabria  931.9  2.   2,048.7  11.   671.2  2.9  1,302.2  6.7  - 

Sicily  330.9  0.9  2,803.1  1 .   1,9 .   8.4  240.0  1.2  - 

Sardinia  328.7  0.9  1,6 6.   9.3  1,008.7  4.3  66.   2.9  - 

SOUTHERN ITALY  4,082.0  10.7  17,164.9  96.7  10,039.0  42.9  ,6 .   29.0  -   

ITALY  38,024.8  17,742.0  23,377.8  19, 09.0  6,201.2 

* Data as of 2016.
taBle 2 -  SoUrCe: GSE (2018)

The South of Italy holds a competitive advantage over the Center-North due to 
the existence of a large “potential of renewable energies”. Due to the morphological, 
orographic and climatic characteristics of the southern territory, clean energy sources 
represent an avenue to follow in order to maximize the development of this part of the 
country. The region demonstrates the conditions for growth in this sector, through the 
reali ation of pro ects in the field of clean energy, and through the activation of necessary 
production chains. Considering bioenergy together with wind and solar power, the weight 
of the southern regions is considerable. Among the regions, Puglia is distinguished by 
the highest amounts of energy produced both in the solar field and in wind and biomass. 
Both Sicily and Campania perform well in the production of wind energy, while Calabria 
is distinguished in the production of clean energy from biomass.
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Gross installed po er capacity from rene able sources data as of 2 1 , 
Hydro % Wind % Solar % Bioenergy * % Geothermal %

Piedmont  3,803.6  16.7  18.8  0.2  1, 1.6  8.0  362.3  8.8  - 

alle d Aosta  974.9  4.3  2.6  0.0  23.2  0.1  2.6  0.1  - 

Lombardy  6,141.4  26.9  -  -  2,226.8  11.3  931.1  22.6  - 

Trentino AA  3,3 .   14.7  0.4  0.0  421.1  2.1  10 .   2.   - 

eneto  1,170.6  .1  13.4  0.1  1, 3.1  9.4  3 .2  8.7  - 

Friuli G  20.9  2.3  -  -  21.3  2.6  13 .   3.3  - 

Liguria  90.4  0.4  .1  0.6  103.0  0.   31.4  0.8  - 

Emilia Romagna  674.7  3.0  2 .2  0.3  1,983.2  10.1  62 .   1 .2  - 

NORTHERN ITALY  16, 2 .0  73.2  11 .   1.2  8,703.3  44.2  2, 3.0  61.9  - 

Toscana  372.9  1.6  123.   1.3  91.   4.0  16 .   4.0  813.0  100.0 

Umbria  29.6  2.3  2.1  0.0  471.2  2.4  48.6  1.2  - 

Marche  2 0.   1.1  19.   0.2  1,070.7  .   39.2  1.0  - 

Lazio  410.3  1.8  3.   0.   1,32 .3  6.7  203.8  4.9  - 

CENTRAL ITALY  1, 63.3  6.8  19 .   2.0  3,6 .   18.6  .3  11.1  813.0  100.0 

Abruzzo  1,013.3  4.4  232.1  2.4  722.6  3.7  31.7  0.8  - 

Molise  87.9  0.4  3 .9  3.8  176.0  0.9  .   1.1  - 

Campania  1,342.4  .9  1,390.4  14.2  783.8  4.0  2 .0  .9  - 

Puglia  3.3  0.0  2,473.2  2 .3  2,632.3  13.4  343.7  8.3  - 

Basilicata  133.3  0.6  1,0 .0  10.8  36 .   1.9  81.7  2.0  - 

Calabria  2.   3.4  1,087.7  11.1  1 .   2.6  201.3  4.9  - 

Sicily  730.7  3.2  1,810.9  1 .   1,376.6  7.0  74.1  1.8  - 

Sardinia  466.4  2.0  1,023.6  10.   748.8  3.8  90.8  2.2  - 

SOUTHERN ITALY  , 9.   19.9  9,448.8  96.8  7,320.3  37.2  1,113.7  27.0  - 

ITALY  22,838.1  9, 6 .   19,682.3  4,124.0  - 

* Data as of 2016.
taBle 3 -  SoUrCe: TERNA and GSE (2018)

In terms of installed power, the values relating to the regions of the North and the 
Center depend mainly on the resources of regions such as Lombardy, Trentino, Piedmont 
and Tuscany. In the South, primacy belongs to Puglia with its 2,632 MW installed in 
solar and 2,473 MW in wind power. It is in wind energy where Sicily (1,810 MW) and 
Campania (1,390 MW) also stand out and the latter is also distinguished, along with 
Puglia and Calabria, by installed power in the biomass sector (respectively 2 , 3 3 and 
201 MW). At the end of 2017, Lombardy is the region with the highest concentration 
of installed power among all the Italian regions (9,300 MW e ual to 16.  of the 
total installed power at national level). Tuscany, thanks mainly to the exploitation of 
geothermal resources, is the region with the most power installed in Central Italy. In 
the South the first region for installed power is Puglia ( , 2 MW e ual to ust under 
10% of national power); followed at some distance by Sicily (3,992 MW equal to 7.1%) 
and Campania (3,761 MW equal to 6.7%). Finally, looking at the number of plants, 
most plants in Italy at the end of 2017 are photovoltaic. Among the regions of the 
North, Piedmont, Trentino-Alto Adige and Lombardy stand out for the high number 
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of hydroelectric plants; Lombardy is characterized by the number of plants producing 
bioenergy, and together with eneto and Emilia Romagna for the number of photovoltaic 
systems. Among the southern regions, Sicily and Puglia retain their lead, holding 44% of 
the total plants located in the South; followed by Sardinia and then Campania, with 16% 
and 14% respectively of all installations in the macro-area.

umber of plants data as of end 2 1
Hydro % Wind % Solar % Bioenergy * % Geothermal %

Piedmont  906  21.2  17  0.3  ,20   7.0  298  10.9  - 

alle d Aosta  173  4.0    0.1  2,244  0.3  8  0.3  - 

Lombardy  6 3  1 .3  9  0.2  116,644  1 .1  700  2 .6  - 

Trentino AA  811  19.0  12  0.2  24,079  3.1  189  6.9  - 

eneto  393  9.2  16  0.3  106,211  13.7  364  13.3  - 

Friuli G  233  .     0.1  32,012  4.1  124  .   - 

Liguria  88  2.1  33  0.6  8,171  1.1  16  0.6  - 

Emilia Romagna  19   4.6  69  1.2  9, 3   10.3  310  11.3  - 

NORTHERN ITALY  3, 2  80.8  166  3.0  423,400  .   2,009  3.   - 

Toscana  212  .0  124  2.2  40,870  .3  149  .   34  100.0 

Umbria    1.1  2   0.4  17,636  2.3  72  2.6  - 

Marche  181  4.2  2  0.9  26, 39  3.4  67  2.4  - 

Lazio  99  2.3  68  1.2  0,296  6.   109  4.0  - 

CENTRAL ITALY  3   12.6  269  4.8  13 ,3 1  1 .   397  1 .   34  100.0 

Abruzzo  71  1.7  43  0.8  19,092  2.   38  1.4  - 

Molise  34  0.8  79  1.4  3,913  0.   10  0.4  - 

Campania  9  1.4  93  10.6  30,401  3.9  73  2.7  - 

Puglia  8  0.2  1,173  21.0  6,2 3  6.0  63  2.3  - 

Basilicata  14  0.3  1,402  2 .1  7,826  1.0  30  1.1  - 

Calabria    1.3  411  7.4  23, 6  3.0  44  1.6  - 

Sicily  27  0.6  863  1 .   49,796  6.4  33  1.2  - 

Sardinia  18  0.4  0  10.4  3 , 36  .   38  1.4  - 

SOUTHERN ITALY  2   6.7  ,1   92.2  21 ,2 3  27.8  329  12.0  - 

ITALY  4,274  , 9  774.014  2, 3   34 

* Data as of 2016.
taBle 4 -  SoUrCe: TERNA and GSE (2018)
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chaptEr III

cEntralIty of ElEctrIc InfrastructurEs to sustaInablE DEVElopMEnt1

1.  ForeWord

Due to the globalization of the economy and of communication systems, any area of 
the world or sector of society is nowadays affected by deep changes that are reshaping 
the rules, procedures and dynamics with which we had lived until a few years ago.

The energy issue is not an exception and therefore this sector also seems to be bound 
to experience radical changes, while the strategic character of energy supplies makes 
efficient infrastructure crucial to government and supranational institutions.

The world is currently facing a dual challenge: obtaining more energy and less 
emission through the right balance between a low-carbon economy and the distribution 
to the whole world s population of the social benefits deriving from economic growth. 

Human Development Index, energy consumption, population
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FigUre 1 - SoUrCe: Aspen Institute Italia

1 A special than s goes to Aspen Institue Italia for their crucial contribution. The figures hereby 
included and some of the materials supporting our analysis have been sourced from the report 
“Massimizzare il patrimonio energetico nazionale tra crescita e sostenibilità” (Maximizing the 
national energy assets between growth and sustainability), 2018, Aspen, Shell Italia and Elettricità 
Futura. 
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Our main future challenge is indeed named ‘sustainable growth’.
Reliable estimates highlight that there will be a significant increase of 30  in energy 

demand by 2040, with different rates across the regions of the world. Hydrocarbons 
will maintain their key role in the global energy mix, with a growth of the natural gas 
share which is expected to show the sharpest increase alongside renewable sources. 
Nonetheless, it seems urgent to limit CO2 emissions so as to keep under control the 
effects of Global Warming. The impact of greenhouse gases emissions on global warming 
 increased by 0  in the period 2000-2016  is in fact perceived as one of the most 

threatening aspects to the climate and the environment. 
The model of sustainable economy is based on three mainstays:

1. Global increase in the production coming from renewable sources.
2. Increase in the efficiency of electric infrastructure through a transition from tradition-

al to smart grids. 
3. Introduction of a model of electric system with a supranational and transcontinental 

scope (supergrid).

2.  tHe driVerS oF SUStainaBle groWtH

Global energy demand is driven by two main components: population rise and the 
growth of wealth, which make it necessary to consume more energy with the aim of 
supporting higher standards of living.

Let us now take a closer look at these two aspects.
Population growth has occurred following a surprisingly linear trend. In little more 

than twenty years (199 -201 ) it grew by 0 , from  billion people to almost .  
billion today. Less linear but even more markedly positive has been the growth of global 
GDP. 

Population has grown twofold since 1960 while in the same period global wealth has 
increased sevenfold. Economic growth therefore remains a significant accelerator of the 
increase in energy demand. 

According to UN estimates, the world population could reach 8.5 billion people 
by 2030. The nited Nations Department of Economic and Social Affairs, 201 , also 
estimates that this figure will e ceed 11 billion by the end of this century. Global trends 
therefore seem to suggest that there will be a steady increase in energy demand in the 
medium-long term. In particular, the growth of global population makes the issue of 
energy supply to all areas of the world a crucial one. In the world, 1.2 billion people have 
no access to electricity while a further billion of people has no access to secure and stable 
grids. This means that today three people out of ten have no possibility to use minimum 
standards of energy access.
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Economic growth and emissions
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FigUre 2 - SoUrCe: Aspen Institute Italia
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Over half of the world population lives in cities and this percentage is expected to 
grow. By 20 0, over 0  of the 9 billion global inhabitants will live in urban centres. 
Nowadays, 600 metropolises generate 60  of global GDP.

The tendency of global population to concentrate in big cities makes these crucial 
factors of development at global level. This phenomenon brings about several 
consequences in terms of population, society and organization. Finally, it also poses 
challenges from the point of view of energy as demonstrated by the problem of future 
mobility based on electric vehicles. 

3 .  tHe role oF eleCtriFiCation

Electrification currently accounts for a fifth of the global energy system, with a global 
demand of over 23,000 TWh. In order to ma e electricity fulfil its potential in the future, 
the following three conditions are necessary: 
• The share of electricity on total energy consumption must increase. 
• The generation mix needs to be transformed, through a process of growth of 

renewables and the replacement of coal with gas in the generation. This is aimed at 
making energy production reach lower levels of emissions. 

• Electric mobility needs to increase as this has showed a positive global trend in the 
sector of electric cars: in 201 ,  increase on 2016 (E-Mobility Report 201 ). 
Therefore, electrification is a growing phenomenon, but its impact is still limited 

and it is of utmost importance to make it count more. This can be made possible by 
increasing electric consumption from the current 20  to a figure close to 60 , according 
to some reports. The electric share needs to grow threefold in the next few decades. 

It needs to be ta en into account that currently about 0  of global energy demand is 
met by fossil fuels and that about 0  of electricity is produced from coal.

Measures to be implemented in order to limit global warming (average global 
temperature rise below 2 or 1.5 degree Celsius) will have to be dramatic. It will 
be necessary to take action in all of the sectors contributing to CO2 emissions in 
the atmosphere. According to the more optimistic scenario envisaged by IPCC 
(Intergovernmental Panel on Climate Change – Report October 2018) the contribution 
of renewables to the generation mi  should reach 0-  by 20 0. This figure seems 
ambitious and impressive if we consider that today this share amounts to approximately 
2  and that without significant actions or investments the current trend would lead the 
share of renewables to a mere 32 .

Finally, the electric industry is faced by a double challenge: it needs to dramatically 
increase production in order to fulfil the growth of demand and to cover a larger share of 
final energy consumption.

At the same time, it is necessary to revolutionize the generation mix. All of this needs 
to happen bearing in mind the time factor, which is not in favour of this challenge. It will 
be necessary to convert whole sectors of the economy, from land transport to industry 
and real estate, in just a few years. 
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Nonetheless, it will be crucial to invest in the generation and transport of electricity 
in the most efficient ways. Finally, we will need to develop technological innovations 
aimed at creating a sustainable industry of electric energy accumulation.

Global electric generation mix, trend

2015 2020 2025 2030 2035 2040 2045 2050

Renewables (incl. Hydroelectric) Nuclear Coal Natural gas Liquids

23%

32%

FigUre 4  - SoUrCe: Statista 2018, on IEA data

4 .  tHe italian SyStem and itS JUdgment CallS

Italy does not have adequate energy resources, which leads to an energy dependency 
rate of 3  ‒ compared to a European average of  ‒ and an unbalanced mix towards 
e pensive sources (  gas, 2 times the E  average). The result is an oil bill e ual to  
12.  billion in 2016, a historical minimum, and a cost of electricity for companies that 
is 31.  higher than the E  average, e ual to about   million. Also, our country is 
characterised by a weak presence in the European corridors of large networks, probably 
exacerbated by the power of interdiction of “territorial dissent”, which focuses especially 
on the contrast to energy activities: in 2016 there were in fact 196 movements of protest in 
this field. Despite a general decline in consumption, from 191 million tonnes e uivalent 
to 1 0 million in 10 years, Italy remains an energy-consuming country. Every Italian 
consumes about 2.8 tons of oil every year, equal to about 28 million calories.

Renewables 
low scenario

70%

Renewables
high scenario

15%

Other

70-85% Renewables share

Renewables share on electric generation  
mix – scenario of global temperature 
rise below 1.5 degree celsius
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Evolution of the electric generation mix, Italy
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FigUre 5 - SoUrCe: Aspen Institute Italia

Nevertheless, there are some good news deriving from the analysis of the Italian ener-
gy system and these regard the trend of CO2 emission coming from energy consumption. 
According to Eurostat, until 2016 this has fallen steadily and has constantly maintained a 
positive gap (less emissions) compared to the European average.

The second factor driving CO2 emissions down over the last few years regards the 
growing use of renewables: Italy has supported the growth of renewable sources in the 
last few years, which made it one of the countries that reached in advance the 2020 goal 
of renewable share on the total final energy consumption. The Italian positive trend also 
emerges if we take a closer look at the electric energy generation mix (intermediate con-
sumptions). This kind of analysis reveals that CO2 emissions per kWh produced have 
almost halved over a 2 -year period in our country. This confirms that electricity is a 
key element as energy vehicle aimed at reducing emissions. On the other hand, this also 
means that there is a need for a generation mi  that is increasingly more efficient in terms 
of environmental issues. In the current mix, in fact, Natural Gas and renewable sources 
account for about 0  of the total while in 1990 this share was slightly bigger than 30 .

It has been calculated that if production costs of renewables were reduced and there-
fore energy from these sources became cheaper, the electricity bill of our country (  2 
billion) would see such a decrease that Italy s GDP would conse uently grow by 0.6  
yearly.

2
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5 .  tHe energy tranSition and tHe role oF reneWaBleS

The carbon-free energy evolution is based on renewable sources and each option has 
advantages and disadvantages. Wind production offers the advantage of non-polluting 
emissions and a positive energy balance, which is offset by disadvantages related to the 
negative visual/sound environmental impact and production discontinuity. Hydroelectric 
also ensures non-harmful emissions, with the added benefit of allowing the accumulation 
of water and modulating ows of return in order to avoid ooding. Nevertheless, this 
source involves disadvantages related to the availability of sufficient water resources 
only in specific areas of the world (ie the Bal an area). The photovoltaic solar ensures 
inexhaustibility of the source and modularity of the plants, but an energy balance that is 
still not positive, except in areas with continuous and constant radiation (as in Africa). 
This is why in Italy the core is still represented by the hydroelectric, although in the 
last ten years the weight of renewables as a whole has doubled (bringing the share of 
hydroelectric power from  to 2 ). The main evolution is recorded in wind and 
photovoltaic energy, which together account for 3  of the energy mi .

6 .  a eUromediterranean HUB For energy

If the traditional electricity grids suffer from the distance that often exists between the 
place where electricity is produced (the power plant) and the one in which it is used (end-
users), the space factor will be even more decisive in the newly developed electricity 
grids. These are structured to make best use of the resources provided by renewable 
sources, often located at the periphery of the system, where the radiation is stronger and 
more constant, the winds more stable or where the water resource is more abundant.

The “non-storability” of electricity undoubtedly requires ‒ alongside the development 
of storage technologies as a medium-long term response ‒ the exploitation of renewable 
generation potential present in the countries of North Africa. Together with the 
construction of wind and solar farms, it is necessary to create a sufficiently e tensive 
and reliable power grid infrastructure (supergrid), which is able to meet both the growing 
domestic needs of producer countries and to export the surplus energy to the Northern 
shore of the Mediterranean. The crucial objective is therefore to facilitate South-North 
energy exchanges also through an adequate strengthening of the national electricity grids, 
to be connected through cross-border interconnections, as well as submarine cables.

In the EU, some initiatives have been set in motion with the aim of starting the 
transition towards smart grids, which have been strengthened through new initiatives 
aimed at increasing cross-border energy exchanges between the countries of the 
Mediterranean basin. For instance, the MEDGRID project (Mediterranean Grid) was 
inaugurated in 2009 with a partnership between producers, electric grid managers and 
distributors, and it was aimed at implementing an electricity ring (Mediterranean Ring) 
which is supposed to connect all of the countries of the Mediterranean, from Portugal to 
Turkey, through North Africa and the Middle East.
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Another important project explaining the cooperation between the two shores of the 
Mediterranean is called MEDREG (Mediterranean Energy Regulators), an organization 
of 23 Mediterranean regulators born in 200  with the ob ective of devising a transparent 
and steady regulatory framework of the electricity sector in the countries of the area and 
therefore resolving the problem of differences across countries in this particular field.

Obviously, cooperation in this field is not limited to the South shore but also involves 
the Balkan area, where infrastructure is more modern than in the countries of North 
Africa and there is already a high level of interconnectivity with continental Europe.

Such initiatives revolve around Italy as our country is in the middle of the Mediterranean 
and continental Europe and may thus play a key role in the maritime, energy, port and 
logistic sectors. The perspective of an efficient and coordinated development of the 
European System of electric grids confirms the possibility to transform our country in 
an energy hub as a consequence of the energy produced from renewable sources and 
destined to European consumers.

In fact, Italy’s geographic position seems to favour the birth of a Euro-mediterranean 
supergrid of clean energy, with our country serving as a bridge between:
• North Africa (Solar);
• The Balkans (Hydroelectric);
• The North Sea (Wind). 

7 .  Smart gridS

Thus, the most probable energy model sees the evolution of the electricity grid in-
frastructures towards supranational systems. But this is not a merely dimensional exten-
sion. This model is based, in fact, on the transition from traditional networks to smart 
infrastructures, assisted by adequate storage technologies, on which current research 
efforts are concentrated. In this scenario, electricity grids will increasingly assume the 
role of large inter-connectors and, while their size will change from a national scale to 
a trans-national and trans-continental scale, the electricity production and distribution 
structure will also change. The newly developed electricity grids (smart grids) are created 
to overcome the traditional system and make the connection between supplier and user 
bi-directional, which will allow the consumer of the future (prosumer) to also participate 
in the energy production phase. Networks of this concept must be, in fact, intelligent, 
that is to say, able to ensure the correct exchange of information between production and 
consumption, allowing a global optimi ation of the ow. To pursue these ob ectives, the 
transmission and distribution systems must be increasingly assisted by ICT devices and 
dedicated software, with the final aim of ma ing production from renewable sources 
more synchronized with the energy demand. We can therefore imagine that with smart 
grids we will enter a phase of change similar to the one that has changed the ICT world 
at its roots in the last 20 years. The system of electric networks could move towards 
a change similar to the one of data communication over the Internet, where everyone 
connects with everyone and everyone can make their own resources available. In other 
words, in the future, it will be possible to exchange not only ideas and contents but also 
electricity surpluses produced by micro and macro-installations from renewable sources.
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8 .  ConClUSionS

The strategic centrality of electric grids has always been a crucial factor to economic 
development, and this is increasingly more important today, in a world facing great 
challenges for the future of mankind.

In this context, it seems of utmost importance to address the issue of how to support 
the demand for economic and industrial growth, not only in developing areas where 
the need for wealth is perceived by increasingly higher portions of the population. The 
quality of electric grids seems to be strategic to the growth of non-developed areas as low 
efficiency of infrastructures appears to be one of the factors that discourage industrial 
investments. Also, an efficient electric grid represents a necessary mainstay for advanced 
economies, where the slowdown of production processes caused by macro and micro 
interruptions results in a disadvantage for the whole competitive system.

Modern high-automation industry demands a growth of efficiency levels in the supply 
of electric energy due to the fact that such production processes require continuity, 
stability and higher uality. Also, energy efficiency seems fundamental to support high-
robotization productions, to prevent the risk of critical effects and to allow predictive 
control of performances. In particular, this component is crucial in industrial processes 
moving towards industry 4.0, a project aimed at relaunching the Italian manufacturing 
sector through competitive growth based on higher productivity and quality of 
performances (new products and reduced time-to-market).

From now on, the world will increasingly need efficiency of the electricity grids. 
Nevertheless, reaching a perfect efficiency of the system re uires appropriate solutions 
to the key issue of carbon-free energy evolution.

In this context, it is important to highlight the key role that Europe is playing in the 
de-carbonisation process, especially than s to the 2030 climate and energy framewor . 
This was passed in une 2009 and it aims at a 0  reduction of greenhouse emissions on 
1990 levels to be reached by 2030, with a share of renewables of 2  and improvements 
in energy efficiency of at least 2 . Also, there is another long-term ob ective (20 0) of 
reaching a level of competitive economy with low carbon emissions.

Much needs to be done as emissions continue to grow in absolute value and, above 
all, CO2 concentration in the atmosphere is still too high with a figure dangerously close 
to 450 parts per million. 

Combining growth and lower emissions is and needs to be an achievable objective. 
The Paris Agreement of 201  mar ed a crucial moment in the fight against global 
warming in particular in that all countries of the world agreed on the centrality of this 
topic and on pathways to take (with the exception of the United States). Nevertheless, the 
efforts made so far and those currently undergoing do not represent a sufficient response: 
leading the energy transition means to acknowledge that a long road has to be taken with 
complex and costly steps. Finally, it is possible to imagine a low-carbon future, but this 
can only happen provided that we have global policies aimed at maximizing the use of 
all energy sources and at gradually changing the global energy mix.
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chaptEr IV

thE corrIDors for gas In thE MEDItErranEan arEa

1.  energy in tHe mediterranean area: FaCtS and FigUreS

The Mediterranean region, one of the cradles of modern civilisation, comprises the 
coastal areas around the Mediterranean Sea and it is at the crossroads of three continents: 
Europe, Africa and Asia. The Mediterranean Sea is almost completely enclosed by land 
(on the north by Europe, on the south by Africa and on the east by Asia) and its connection 
with the Atlantic Ocean, the Strait of Gibraltar, is only 14 km wide. 

The twenty-two countries1 surrounding the Mediterranean Sea cover a total area of 
8,516,702 km2 and account for 512 million people (roughly 7% of the world population). 
The area had a total of more than 9,000 G$ of Gross Domestic Product (GDP) in 2016 
(almost 12% of global GDP), of which 76% was provided just by the European countries 
bordering the sea (mainly France, Italy and Spain)2. 

GDP per capita in the Mediterranean countries (2016)
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8,000 - 15,000

15,000 - 30,000

800 - 3,500

GDP per capita (USD/pers)

30,000 - 50,000

FigUre 1 - SoUrCe: ESL@EC PoliTO on Word Bank Open Data

1 Portugal, even if not directly bordering with the Mediterranean Sea, has been included in the 
Mediterranean countries because it is interesting from an energy perspective. Monaco is not present, 
even if it is on the Mediterranean Sea, since data are generally not available and it is not particularly 
relevant for the analyses developed here.

2 tHe World BanK (2016). Open Data [https://data.worldbank.org/].
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In 2016, the final energy consumption of the Mediterranean countries was e ual to 
27,591 PJ (almost 7% of world energy consumption). Production from domestic energy 
sources located in this area accounts for just 3.9% of global energy production, making 
the whole region a net importer, with a total net import of 19,083 PJ. Import dependency, 
calculated as the ratio of the net imports and the Total Primary Energy Supply (TPES), is 
e ual to .9 . Four countries  namely Portugal, Italy, Spain and Greece  have a very 
high import dependency, around 80%. However, within the considered region, there are 
also two net exporting countries: Algeria with 4,145 PJ and Libya with 586 PJ of export 
in 2016, respectively3. Algeria has an import dependency of -183%4, meaning that the 
country e ports more than twice its TPES, whereas Libya s import dependency is e ual 
to -93%.

ain energy figures for the editerranean countries 2 1
Country Net imports 

(PJ)
TPES 

(PJ)
TFC 
(PJ)

Import 
dependency 

(%)

TPES  
per capita 
(GJ/pers)

Energy  
intensity 

(MJ/$)

nortHern CoaSt 
( eUropean)

Gibraltar 167 10 8 1739% 293 8

Spain 3,977 5,024 3,445 79% 126 3.3

Portugal 754 921 672 82% 84 4.2

France 4,940 10,216 6,371 48% 167 3.8

Italy 5,066 6,322 4,936 80% 84 2.9

Malta 126 25 20 500% 42 2.1

Slovenia 126 293 209 43% 126 5.4

Croatia 167 335 295 50% 84 5.9

Bosnia and Herzegovina 84 293 154 29% 84 15.1

Montenegro 14 41 30 35% 84 8.8

Albania 19 84 84 23% 33 7.1

Greece 795 963 687 83% 84 3.8

eaStern CoaSt 
( aSian)

Cyprus 126 84 63 150% 126 3.8

Turkey 4,438 5,736 4,097 77% 84 5

Syria 251 419 269 60% 23 27.2

Lebanon 335 335 209 100% 42 8

Israel 628 963 635 65% 126 3.3

SoUtHern CoaSt 
( aFriCan)

Egypt 795 3,601 2,430 22% 38 13.8

Libya -586 628 417 -93% 84 33.5

Tunisia 209 461 335 45% 40 9.6

Algeria -4,145 2,261 1,582 -183% 42 11.3

Morocco 795 837 643 95% 23 7.1

Mediterranean area 19,083 39,850 27,591 47.90% 78 4.4

World - 576,146 400,062 - 77 7.5

Share Mediterranean area (%) - 6.90% 6.90% - - -

taBle 1 -  SoUrCe: ESL@EC PoliTO on IEA Statistics (negative values correspond to net exports)

3 iea ( 2016 ) . Statistics & Data [https://www.iea.org/statistics/].
4 The import dependency index is negative for net exporting countries.
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Table 1 lists the main energy figures for the Mediterranean countries, which have 
been divided into three groups depending on their geographic location around the 
Sea. Considering the TPES per capita, the whole area is characterised by an energy 
density of 78 GJ per person, similar to the mean world value. However, among the 
considered countries, Western European countries shows higher values for this indicator 
(in particular, Gibraltar, France and Spain), except for Albania, where the energy 
consumption per capita is just 33 GJ/pers. The lowest consumption per capita is that of 
Syria and Morocco (only 23 GJ/pers)5. 

Table 1 reports also the energy intensity in the Mediterranean countries, which 
is calculated as the ratio of the TPES to the GDP and it is a measure of the energy 
inefficiency of an economy, giving an indication of how much energy is used to produce 
one unit of economic output. Italy is the nation with the lowest energy intensity (2.9 
MJ/$), followed by Spain, France and Greece. By contrast, all the African countries (in 
particular, Libya is the country with the highest energy intensity in the Mediterranean 
area), Syria and Bosnia- er egovina are characterised by very inefficient use of energy 
supply. Nonetheless, the energy intensity of the Mediterranean region as a whole is 
significantly lower than the mean world value ( .  vs. .  M / )6.

As far as energy reserves are concerned, the Mediterranean area holds just a small 
amount of coal, oil and natural gas reserves, which are located in a limited number of 
countries. Oil reserves in the Mediterranean area account for 4.2% of the oil available 
worldwide. Libya owned roughly 48 billion barrels of proven oil reserves in 2016, which 
correspond to 70% of the oil reserves in the Mediterranean area and 3% of world’s total. 
Other countries holding a considerable amount of crude oil in this area are Algeria (17.5% 
of the Mediterranean oil reserves), Egypt (6.4%) and Syria (3.6%)7. Coal available in 
this area is very limited, accounting for just 1.8% of the global reserves in 2015, and is 
located mainly in Turkey (60.2%), Greece (15.2%) and Bosnia-Herzegovina (12.0%)8. 
Focusing on natural gas, the whole area held 4.5% of global gas reserves in 2016 and 
the e traction fields are located mainly in Algeria ( 1.3 ), Egypt (2 . ) and Libya 
(17.1%)9. Algeria and Libya are the only gas exporting countries in the Mediterranean 
area, whereas Egypt’s gas is totally used for domestic consumption.

Considering the energy mix of this area, in 2016, crude oil and oil products accounted 
for 37.3% of the TPES in the Mediterranean countries, followed by natural gas with a 
share of 28.5%, nuclear for 12.8% (mainly due to the contribution of France) and coal for 
9. . owever, the energy mi  of the countries belonging to this area is very diversified. 

For instance, the share of natural gas is much higher for Algeria (more than 60%), 
where the majority of the natural gas reserves of the Mediterranean area are located, 
whereas in some European countries, such as Bosnia and Herzegovina or Albania, gas 

5 iea ( 2016 ) .  Online Statistics (Key indicators).
6 Ibid.
7 eia energy inFormation adminiStration ( 2016 ) . Crude Oil Proven Reserves [https://www.eia.

gov/beta/international/].
8 eia energy inFormation adminiStration ( 2015 ) . Coal Recoverable Reserves [https://www.eia.

gov/beta/international/].
9 eia energy inFormation adminiStration ( 2016 ) . Proved Gas Reserves [https://www.eia.gov/

beta/international/].
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accounts for less than 5%, with coal and oil giving the major contribution to TPES (see 
Figure 2).

The high share of natural gas in the energy mix of some Mediterranean countries and 
their limited amount of reserves (the whole area relies on external gas import for almost 
50% of its TPES and several countries are characterised by gas import dependency 
higher than 95%) make an analysis of the current gas infrastructure a crucial exercise for 
assessing the energy interdependency and security of the countries belonging to the area.

 
TPES energy mix in Mediterranean countries (2016)
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FigUre 2 - SoUrCe: ESL@EC PoliTO on IEA Statistics

2.  tHe role oF natUral gaS aS Key gloBal energy Commodity

Natural gas currently represents one of the key commodities for energy systems 
worldwide. In fact, the evolution of the global primary energy mix during the last two 
centuries has been a transition from coal (the energy source pillar of the industrial 
revolution of the 18th century) to oil (mainly driven by the by global spread of road 
transports since the middle of the 20thcentury), and then to natural gas (especially after 
the energy crises in 19 3 and 19 9, when a higher diversification was needed).

Considering the last decades, the share of natural gas in the TPES at global level 
increased from 16.2  in 19 1 to 22.1  in 2016, with a growth  in absolute value  
from 37.4 EJ to 127.1 EJ (i.e., 3.4 times).
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In 2016, it globally accounted for 1 .1  of the total final energy consumption (TFC). 
In particular, it covered 19.5% of the overall energy consumption in the industry sector 
(especially for heating and thermal processes), 20.9% in the residential sector (for space 
heating, water heating and cooking) and 24.2% in the commerce and services sector (for 
the fulfilment of the same services demands as the residential one), while in the transport 
sector  in which oil products currently play an almost monopolistic role  it contributed 
only to 3.7% of the total consumption10.

Overall, 23.2% of the electricity has been generated through the combustion of 
natural gas, which has been the second major source for electricity production after coal 
(38.4% of the total) in 201611. 

Furthermore, the evolution from coal to natural gas has been characterised by a shift 
from more to less pollutant fossil fuels, especially in terms of greenhouse gas (GHG) 
emissions. In particular, focusing on CO2  which has a lower Global Warming Potential 
(GWP)12 but higher concentration and persistence in the atmosphere with respect to other 
G G, thus causing more relevant impacts  the emissions per energy unit are e ual to 
about 94.6 t/TJ for steam coal (coal used for power generation), 76.6 t/TJ for combustible 
oil and 55.9 t/TJ for natural gas13.

In this respect, natural gas can be considered a commodity useful to efficiently support 
the energy transition from fossil fuels towards renewables. This transition is becoming 
more and more urgent in order to limit and reduce negative impacts in terms of climate 
change and global warming caused by GHG emissions, and on human health due to local 
air pollution (i.e., to the emissions of nitrogen oxides, sulphur oxides, particulate matter, 
methane, carbon oxide, volatile organic compounds and ammonia).

For these reasons and taking into account the inertia of the technological, economic 
and productive systems to significant and radical changes  li e those re uested by this 
transition to decarbonisation  it can be reasonably e pected that, in the mid- and in the 
long-term, natural gas could play a crucial role at global scale.

It has to be underlined, however, that natural gas shares a common trait with all other 
fossil fuels, which is the issue of an uneven distribution of resources around the world. 
This gives rise to important geopolitical concerns, making the supply of this commodity 
critical from the security perspective for several countries. 

10 iea ( 2018) . Key world energy statistics, IEA Publications, Paris, p. 51.
11 IEA (2018). Headline Energy Data [https://www.iea.org/media/statistics/IEA_HeadlineEnergy 

Data.xlsx].
12 The GWP measures the uantity of energy absorbed by the emissions of 1 t of a given gas over 

a certain time period with respect to 1 t of CO2. The higher  the absorption is, the lower the emission 
rate to outer space and the higher the GHG effect. Assuming the GWP of CO2 e ual to 1, the GWP 
of CH4 and of N2O are respectively e ual to 2 36 and to 26 29  over a 100-years period (Source: 
EPA. Understanding Global Warming Potentials [https://www.epa.gov/ghgemissions/understanding-
global-warming-potentials]).

13 miniStry For tHe enVironment, land and Sea proteCtion ( 2017 ) , Tabella parametri standard 
nazionali http://www.minambiente.it/sites/default/files/archivio/allegati/emission trading/tabella
coefficienti standard na ionali 3112201 .pdf .
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The supply composition (in terms of countries of origin), its diversification level and 
the transport of the commodity from source countries to importing countries (taking into 
account both the type of energy corridors and their routes) are key aspects to be carefully 
considered and analysed to effectively evaluate strategical choices, investments, planning 
and, in general, to support the decision making processes.

In the Mediterranean area, natural gas plays a significant role in the energy balance 
of many countries, and, re ecting global trends, it will become increasingly important 
for their energy supply in the next future. For this reason, the infrastructures for 
delivering natural gas will be crucial for ensuring a sufficient supply diversification for 
high-dependent countries. These energy corridors can be classified according to two 
typologies: captive (namely, with reference to natural gas pipelines) and open sea (i.e., 
Li uefied Natural Gas (LNG) routes from li uefaction plants in e porting countries to 
regasification terminals in importing countries or reloading from importing countries to 
other importing countries).

The technical characteristics of such corridors (like maximum capacities and average 
ows), their routes (source countries and crossed countries up to the entry point of the 

importing country) and the related economic and market aspects (ownership, investment 
and operational costs, type of contracts for the transport of the commodity) are key 
elements to be considered in a wide-spectrum analysis aiming at assessing their impacts 
on the energy supply of importing countries.

3 .  inFraStrUCtUreS For gaS tranSportation aCroSS tHe mediterranean Sea: pipelineS and 
lng terminalS

Several gas corridors  both pipelines and LNG routes  cross the Mediterranean 
area, often directly linking producers and consumers on the opposite sides of the Sea and 
interplaying in the supply mix of the importing countries.

3.1 Gas pipelines in the Mediterranean Sea

In the Mediterranean Sea, there are four operating international gas pipelines, 
connecting the exporting countries of the Southern coast (Algeria and Libya) to the 
European countries on the Northern coast, with a total capacity of more than 60 billion 
cubic metres (bcm14) per year. Specifically, three pipelines lin  the Algerian assi R Mel 
field to Europe (Spain and Italy), and the fourth connects the Wafa and Bahr Essalam 
fields in Libya to Italy.

14 1 bcm = 1 Gm3 = 1·109 m3.
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Existing gas pipelines across the Mediterranean Sea and interconnection points
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FigUre 3  - SoUrCe: ESL@EC PoliTO

International gas pipelines across the Mediterranean Sea – general characteristics
Pipeline From To Start 

point
End 
point

Lenght 
(km)

Length 
offshore 

(km)

Max. 
depth 

offshore 
(m)

Start 
year

Transmed Algeria Italy assi R Mel Mazara del Vallo 1,075 155 610 1983

Maghreb-Europe Gas Pipeline (MEG) Algeria Spain assi R Mel Tarifa 1,102 47 400 1996

Medgaz Algeria Spain assi R Mel Almeria 757 210 2,165 2011

Greenstream Libya Italy Wafa Gela 1,160 520 1,127 2004

taBle 2 -  SoUrCe: ESL@EC PoliTO on various sources

Algerian gas pipelines to Europe

The assi R Mel field, the heart of Algeria s oil and gas distribution system, was 
discovered in 1956 and production started in 1961. It was initially characterised by 
approximately 2.4 tcm of proven gas reserves and 2.9 tcm of probable gas reserves. The 
remaining reserves in 2018 are estimated to be around 1.1 tcm, meaning that roughly half 
of original reserves have already been exploited15. istorically, the assi R Mel gas field 
has been responsible for the majority of Algerian gas production, accounting for roughly 
50% of the whole country’s production from 2007 to 2012. However, between 2014 and 
2017, this share decreased around 46% and it will decline further in the next years. 

15 iHS marKit ( 2018) . Algeria: Arzew and Skikda LNG.
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In fact, the heavy production rate maintained in the last decade has damaged the field 
prematurely, due to the insufficient rein ection of e tracted gas. This is forcing Sonatrach, 
the Algerian government-owned energy company, to invest in other gas fields, where gas 
e traction is more difficult. owever, assi R Mel is today still the ma or Algerian gas 
production field and it is the starting point for all the three international Mediterranean 
gas pipelines staring from Algeria: the Trans-Mediterranean pipeline to Mazara del Vallo 
in Sicily (Italy), the Maghreb-Europe Gas Pipeline to Tarifa (Spain) and the Medgaz 
pipeline to Almeria (Spain). The total nominal capacity for the three pipelines is 52.5 
bcm/year and, in 2017, 33.9 bcm were delivered to Europe through them, corresponding 
to an overall utilization factor of 64.5%, and accounting for 83.5% of Algerian exports 
via pipeline and for 9.3  of all Algerian gas e port (both in gaseous and li uefied 
form).

From 1960’s, several projects to build a pipeline across the Mediterranean from Algeria 
to Europe were proposed, studied and discussed by governments and state-owned energy 
companies. Specifically, Italy and Spain were interested in e panding their natural gas 
consumption and diversifying their rapidly growing imports through Algerian massive 
gas reserves. However, the construction of a natural gas pipeline across international 
borders and the deep water of the Mediterranean Sea was extremely challenging, from 
a technical, political and economic perspective. In the 1970’s, ENI, the Italian state-
owned energy company, began a first feasibility study for building a sub-sea gas pipeline 
across the Mediterranean to Italy, the Trans-Mediterranean pipeline (or Transmed). LNG 
versus pipeline debates took place at that time, since some studies demonstrated that the 
supply cost of pipeline gas to Northern Italy would have been greater than natural gas 
li uefaction, transport and regasification. owever, the Transmed pro ect was to deliver 
gas to the underserved South of Italy, boosting the national energy strategy described in 
the national plan Gasification of Me ogiorno . This would enable ENI to obtain future 
economic returns, than s to the potential ac uisition of new customers in Southern 
Italy16. Together with the social benefits for the country, the supporters of the pipeline 
stated that the Transmed guaranteed a higher security of supply: an LNG ship could 
be sent to any regasification plant, while a captive corridor would assure the gas to be 
delivered to Italy. The pipeline construction started in 19  and the first phase of the 
project was completed in 1983. In the following years, the capacity has been expanded 
up to 32.5 bcm per year.

Starting from the assi R Mel gas field, the Algerian section of the pipeline (the 
so-called Gasdotto Enrico Mattei ) crosses the country for 0 m and reaches the 
Tunisian border at Oued Saf-Saf. Then, the pipeline runs for 370 km in Tunisia to El 
Haouaria, in the Cap Bon region. From El Haouaria, the offshore 155 km long section 
starts, reaching a maximum depth of 610 metres. At the time of construction, no pipeline 
had ever reached the depth re uired by the Transmed pro ect. ENI and Sonatrach 
awarded Saipem a 237 million $ contract to lay the pipe in the deep waters of the Sicilian 
Channel. Castoro Sei , an innovative computer-controlled pipelay vessel, was used to 
accomplish the complex task (at the time, the maximum depth of offshore pipelines was 

16 HayeS m. ( 2004) . Algerian Gas to Europe: The Transmed Pipeline and Early Spanish Gas Import 
Projects, Program on Energy and Sustainable Development, Stanford University.
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around 150 m). In order to minimise the risk of damaging all the three undersea lines 
simultaneously, one of the lines was laid 20 km far from the other two. The offshore 
section ends at Mazara del Vallo, from where the pipeline runs for another 340 km in 
Sicily and crosses the 15 km wide Strait of Messina (with a maximum depth of 270 
m). Finally, the Transmed reaches the Italian mainland where it runs for another 1,055 
km towards Northern Italy. The total length of the pipeline (considering also the Italian 
section) is roughly 2,500 km. 

In 2017, 18.9 bcm were delivered to Italy from Algeria, corresponding to a pipeline 
utilization of 58.1%. The gas delivered via Trasmed amounts to 31% of Italian imports 
via pipeline and 27.2% of total Italian gas imports in 2017. For Algeria, Transmed 
accounts for 46.5% of pipeline exports and for 33% of total gas exports.

In 1994, the construction of a second offshore pipeline starting from the Hassir 
R Mel gas field and crossing the Mediterranean Sea to Spain began. The pipeline, called 
Maghreb-Europe Gas Pipeline (MEG), started delivering gas in 1996. The MEG pipeline 
runs from assi R Mel to the Algerian-Moroccan border at Ain Beni Mathar for 1  
km and it crosses Morocco for 540 km towards Tangier, on the Strait of Gibraltar. From 
there, the offshore section of the pipeline starts (47 km at with a maximum depth of 
400 metres). The MEG pipeline arrives on the Spanish coast at Tarifa, from where the 
Andalusian section of roughly 270 km delivers the gas to Cordoba. From Cordoba, 
part of the Algerian gas is sent to the Portugal border at Badajoz/Campo Maior via 
the 2 0 m long E tremadura pipeline. The total length from assi R Mel to Cordoba 
is approximately 1,400 km, with a capacity of 12 bcm per year. The section towards 
Portugal has a maximum capacity of 5 bcm/year. 

In 2017, 8 bcm were delivered to Spain and Portugal from Algeria via MEG pipeline, 
corresponding to a pipeline utilization of 67%. Out of 8 bcm, roughly 2 bcm were sent to 
Portugal. The MEG gas supply amounts to 68.1% of Portuguese imports via pipeline and 
45.9% of total Portuguese gas imports in 201617. For Algeria, the MEG pipeline accounts 
for 19.8% of pipeline exports and for 14.1% of total gas exports.

In 2011, another gas pipeline from Algeria to Spain was inaugurated: the Medgaz 
pipeline, with a maximum capacity of 8 bcm per year. The pipeline starts from Hassi 
R Mel field and runs for 0 m to Beni Saf, on the Algerian coast. From there, the 
offshore section directly reaches the Spanish city of Almeria after 210 km. This project 
had already been taken into consideration during the 1970’s, as an alternative to the 
MEG pipeline. In fact, the distance to be covered to reach the Spanish border from Hassi 
R Mel is considerably shorter for the Medga  pipeline with respect to the MEG ( 0 m 
for the Medgaz versus 1,100 km of the MEG). Moreover, the MEG pipeline needed to 
cross a third country, Morocco, which introduced security issues. However, the Medgaz 
project was not technically feasible at the time the MEG pipeline was developed, due to 
the extreme depths in the sea area between Beni Saf and Almeria. The offshore section 
indeed lies at a maximum depth of 2,165 m. 

In 2017, 7 bcm were delivered to Spain from Algeria via the Medgaz pipeline, 
corresponding to a pipeline utilization of 86.9%. For Algeria, the Medgaz pipeline 
accounts for 17.1% of pipeline exports and for 12.2% of total gas exports. 

17 eUroStat ( 2016) . Environment and Energy data [https://ec.europa.eu/eurostat/data/database].
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For Spain, the pipeline connections with Algeria are the main sources of gas import 
(14.9 bcm via MEG and Medgaz in 2017), accounting for 78.5% of Spanish pipeline 
import and 2.  of total Spanish gas import. These figures show a higher dependency on 
Algerian gas for Spain with respect to Italy, which, unlike Spain, imports a considerable 
amount of gas from Russia via pipeline.

The Greenstream pipeline from Libya

In the Mediterranean region, Libya is the third country, after Algeria and Egypt, for 
natural gas reserves (approximately 1.5 tcm in 201618). However, differently from Algeria, 
Libyan e ports are limited to pipeline supply (the only LNG li uefaction terminal, 
Marsa al-Brega, has not been operating since 2011) and to a single country, Italy. The 
Greenstream pipeline, part of the Western Libyan Gas Project, began delivering gas to 
Italy in 200 . It originates from the Wafa field in the Libyan Sahara Desert, very close to 
the Algerian border, and it runs for 530 km to the Mellitah compression station, on the 
Mediterranean coast. Mellitah receives also gas from the offshore Bahr Essalam field, 
through a 100 km long pipeline. From Mellitah, gas is compressed to more than 200 bar 
and sent to Gela, in Sicily. The offshore section is the longest underwater pipeline in 
the Mediterranean Sea (520 km) and crosses sea areas with maximum depths of 1,127 
metres.

The pipeline nominal capacity is 11 bcm per year; however, in 2017, just 4.6 bcm were 
delivered to Italy (42.2% pipeline utilization). Libyan gas accounts for approximately 
6.6% of total Italian gas import, and 7.6% of import via pipeline.

Entry points of international pipelines across the editerranean Sea
Entry point Capacity (bcm/year) Gas ow 201  (bcm) Pipeline utilization (%)

Mazara del Vallo 32.5 18.9 58.1%

Tarifa 12 8.04 67.0%

Almeria 8 6.95 86.9%

Gela 11 4.64 42.2%

Total 63.5 38.5 60.70%

taBle 3 -  SoUrCe: I S Mar it data, SNAM Rete Gas and Enagas

3.2 LNG terminals on the Mediterranean coasts

On the coasts of the Mediterranean Sea, there are nineteen LNG terminals, of which 
fourteen are regasification terminals for natural gas import and five are li uefaction 
plants for gas export. As shown in Figure 4, the LNG import terminals are located on 
the Northern and Eastern coast of the sea, whereas the export terminals are situated on 
the Southern coast. The total regasification capacity is around 100 bcm/y, divided into 
six countries. 

18 eia energy inFormation adminiStration ( 2018) . International Energy Statistics [https://www.
eia.gov/beta/international/data/browser/].
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Existing L G infrastructure in the editerranean countries
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FigUre 4  - SoUrCe: ESL@EC PoliTO

As shown in Table 4, Spain is the country with the highest LNG import capacity, 
accounting for 3 .  of the total regasification capacity in the Mediterranean region.

Considering LNG e ports, the total li uefaction capacity of the Mediterranean area 
is e ual to  bcm/year. Algeria holds 61.  of the total capacity of the Mediterranean 
area (Table ). Egypt and Libya are not currently using their li uefaction plants, due to 
different reasons. Therefore, Algeria is, at the moment, the only LNG exporting county 
in the Mediterranean region.

L G regasification capacity on editerranean coasts by country
Country Regasification capacity (bcm/year) Share of total (%)

Spain 38.6 37.5%

Turkey 29.5 28.6%

Italy 15.1 14.6%

France 11.2 10.9%

Greece 4.5 4.4%

Israel 4.1 4.0%

Total 103

taBle 4 -  SoUrCe: IHS Markit data
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L G li uefaction capacity on editerranean coasts by country
Country Li uefaction capacity (bcm/year) Share of total (%)

Algeria 33.7 61.7%

Egypt 16.6 30.3%

Libya 4.4 8.0%

Total 54.7

taBle 5 -  SoUrCe: IHS Markit data

Spain s L G regasification infrastructure

Until the opening of the Maghreb-Europe gas pipeline, Spain relied primarily on 
LNG imports, mainly from Libya and Algeria. In 2011, the inauguration of the Medgaz 
pipeline reduced further the LNG share in Spanish gas supply, and significantly increased 
the dependency on Algerian gas imports via pipeline. From 2011 to 2016, LNG import 
levels continued to drop steadily, however, in 2017, LNG supply increased by 17% with 
respect to the previous year, due to the economic situation and weather dynamics, which 
determined a rising gas-in-power demand19. This pace of growth will not be sustained 
in the long term, but Spanish LNG imports are expected to slightly increase to improve 
supply diversification and decrease reliance on Algeria. In fact, around 60  of Spanish 
gas import arrived on Algeria in the period 2014-2016. In 2017, thanks to the increase 
in LNG imports, the dependency from Algeria decreased to 0 , but such a high figure 
still shows supply security issues. 

LNG supply accounted for 45.6% (roughly 16 bcm) of all Spanish gas imports. In 
2017, Spain received LNG mainly from Nigeria (28.3%) Qatar (22.7%), Peru (21.9%) 
and Algeria (15.6%). Small amounts of LNG were delivered from Norway (5.9%), 
Trinidad (4.6%), Egypt (0.7%) and from Dutch re-exports (0.5%).

In Spain, there are si  regasification terminals for a total import capacity of 0 
MMtpa (approximately 67 bcm per year): two of them (Bahia de Bizkaia and Mugardos) 
are located on the Spanish Northern coast along the Bay of Biscay, one (Huelva) is on 
the Atlantic Ocean, near the border with Portugal, and three (Cartagena, Sagunto and 
Barcelona) are on the Mediterranean Sea. The three Mediterranean plants have a capacity 
of 3 .6 bcm/y (Table 6), accounting for almost 60  of the total Spanish regasification 
capacity, and they delivered 8.4 bcm to Spanish grid in 2017, more than 50% of total 
LNG import in that year.

19 iHS marKit ( 2018) . Spain LNG Market Report.



tHe CorridorS For gaS in tHe mediterranean area

111

L G regasification terminals on editerranean coasts
LNG regasification terminal Country Import 2017 (bcm) Regasification capacity (bcm/year) Utilization (%)

Cartagena Spain 0.85 12.1 7.1%

Sagunto Spain 1.97 9.1 21.6%

Barcelona Spain 5.54 17.4 31.8%

Fos Tonkin France 1.92 3 64.3%

Fos Cavaou France 4.63 8.2 56.4%

Panigaglia (La Spezia LNG) Italy 0.67 3.4 19.9%

Cavarzere (Adriatic LNG) Italy 6.54 8 82.2%

Livorno (FSR ) Italy 0.92 3.7 24.7%

Revithoussa Greece 1.51 4.5 33.5%

Marmara Ere lisi Turkey 3.75 8 46.8%

Aliaga Turkey 4.45 8.7 51.2%

Et i (FSR ) Turkey 2.51 7.2 34.8%

Dortyol (FSR ) Turkey 0.06 5.6 1.1%

adera Gateway (FSR ) Israel - 4.1 -

Total 35.33 103 34.30%

taBle 6 -  SoUrCe: IHS Markit data

rance s L G regasification infrastructure

During 2010-2015, LNG share in French gas imports declined from 36% to 13%, 
although this trend was reversed in 2016 and 2017, due to downward pressure on prices 
caused by falling oil prices and higher LNG availability. In 2017, 22% (roughly 11 bcm) 
of gas mix was constituted by LNG. France’s LNG import sources are primarily Algeria, 
Nigeria and Qatar, that accounted for 37.8%, 29.1% and 18.1% respectively in 201720.

The country has four regasification terminals for a total capacity of 2  MMtpa 
(34 bcm/y): Dunkirk, on the Northern coast (which also exports directly to Belgium), 
Montoir-de-Bretagne, in western France, and the two Fos plants (Fos Tonkin and Fos 
Cavaou) on the Mediterranean Sea. Fos Tonkin plant came online on 1972 and it has a 
current capacity of 2.2 MMtpa, while Fos Cavaou was completed in 2010 and its current 
capacity is 6 MMtpa. The two plants together account for 33  of French regasification 
capacity. In 201 , 1.9 bcm and .6 bcm were regasified by the two plants, for a terminal 
utilisation of 64.3% and 56.4% respectively. The gas delivered to the two Fos terminals 
contributed 56.9% of all French LNG import.

taly s L G regasification infrastructure

Although Italy was an early adopter of LNG, importing its first cargo in 19 1, LNG 
has remained a marginal source of gas supply in the Italian market, which primarily 
relies on pipeline import from Russia (  of total gas import in 201 ) and Algeria 
(27%).

20 iHS marKit ( 2018) . France LNG Market Report.
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The country has three LNG terminals for a total import capacity of roughly 15 bcm 
per year. The first LNG facility, Panigaglia, began commercial operation in 19 1 and 
worked at very low utilisation rates (from 1% to 7%) from 2013 to 2016. In 2017, the 
regasification utilisation increased to 20 . In 2009, the offshore Adriatic terminal (  
bcm/y regasification capacity) started receiving LNG cargoes and it is today the ma or 
LNG supply entry point (80% of all LNG imports in 2017). This terminal, working at 
82% utilisation in 2017, receives mainly LNG from Qatar. The Qatari supply increased 
significantly in the last years, passing from 2.6  in 2009 to 9.  of the Italian gas import 
in 201 . The third Italian regasification facility, the Floating Storage Regasification nit 
(FSR ) Livorno oating terminal, come into operation in 2013, with a capacity of 3.  
bcm/y (significantly underutilised until 201 ).

Since 2010, when the Adriatic LNG terminal come online, LNG accounted for 
between 8% and 12% of total gas import, reaching the maximum contribution in 2011 
and in 2017, with roughly 8 bcm injected in the Italian grid. In 2017, Italy received 
79.4% of LNG from Qatar, 10.2% from Algeria, 3.9% from Trinidad and the rest from 
Norway, USA, Nigeria and Egypt.

Demand for LNG is not e pected to significantly increase in the ne t future, due to 
the completion of the TAP project, which will further increase Italian reliance on pipeline 
supply. This, together with the current underutilisation of Panigaglia and FSR  Toscana, 
ma es a further e pansion of regasification capacity unli ely. owever, LNG could be 
crucial for meeting the demand of the islands (such as Sardinia), which currently rely on 
coal and oil for power generation. Higas S.r.l., a joint venture between Gas&Heat, CLP 
Concordia and Stolt-Nielsen, is currently building a small scale LNG facility in Oristano 
(Sardinia), which should come online in 201921.

Greece s L G regasification infrastructure

Greece has only one regasification terminal, the Revithoussa plant, with a capacity 
of 4.5 bcm per year. However, due to limited storage capacity, the terminal utilisation 
cannot exceed 50%, even during periods of peak demand22. In order to overcome this 
issue, an expansion project for the plant was carried out in 2018. A third tank has been 
added, increasing the facility’s capacity to 95,000 m3 of LNG, its gasification capacity to 
1,400 m3 LNG/hour and allowing the reception of LNG carriers with a capacity of up to 
260,000 m3 from 140,000 m3.

In 201 , the country imported 30  of its natural gas re uirements as LNG (1.  bcm). 
Algeria is the only long-term LNG supplier and Algerian gas comprises the majority 
of LNG imports (86.2% in 2017), except for some spot deliveries from Qatar (10.5%) 
and Norway (3.3%). Greek demand for natural gas is limited and the utilisation of the 
Revithoussa plant ust slightly above 30 , however, the country could become in the 
near future a transit nation not only for pipelines (e.g. TAP) but also for LNG. The 
proposed Alexandroupolis terminal plant has indeed been intended for distributing the 
regasified gas to Bulgaria and other Bal an nations, through the planned IGB pipeline 
(Interconnector Greece-Bulgaria). 

21 iHS marKit ( 2018) . Italy LNG Market Report.
22 iHS marKit ( 2018) . Greece LNG Market Report.
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Turkey s L G regasification infrastructure

Turkey relies primarily on gas import via pipeline, due to its proximity to major gas-
producing countries such as Russia, A erbai an and Iran. owever, LNG has a crucial 
role in helping the country to meet peak demand periods in winter and therefore, even if 
Tur ey s regasification capacity well e ceeds its annual LNG demand, new plants and 
expansions of existing plants have been planned.

Turkey has four LNG terminals with a total capacity of 29.5 bcm per year and it is 
the second country, after Spain, for regasification capacity on the Mediterranean Sea. 
In 2017, 10.8 bcm were injected into the Turkish grid, accounting for 20% of total gas 
import, its highest share since 201023. owever, this figure is not e pected to rise in the 
next years, due to the completion of the Trans-Anatolian Pipeline Project (TANAP) and 
the Trans-Adriatic pipeline (TAP), and the on-going project of the TurkStream from 
Russia, which will li ely increase Tur ey access to pipeline imports.

The first regasification terminal, Marmara Ereglisi began commercial operation in 
1994 and was subject to two expansion projects. Aliaga came online on 2006 and, in 
2017, it was the major source of LNG for the country (41% of the total LNG import). In 
2016 and 201 , two FSR  terminals started operation (Et i and D rtyol), and another is 
planned on the Gulf of Saros for 2019.

Turkey imports the majority of its LNG from Algeria (44% in 2017) and Nigeria 
(19.2%), and Qatar (12.7%) has been the primarily source of spot cargoes in the last 
years.

srael s L G infrastructure

Israel has one oating regasification plant, the adera Gateway ( .1 bcm/y capacity), 
which began LNG import in 2013, as a temporary measure to cover demand before the 
start-up of the Tamar field, which currently covers the ma ority of gas demand. Tamar 
was brought online in the second uarter of 2013, and from then the edera plant was 
used to import spot cargoes, mainly from Trinidad. Just two cargoes were imported in 
201 , three in 201  and five in 2016. In 201 , LNG import increased (eight cargoes) to 
compensate for the maintenance of the Tamar field, but still represented well under 10  
of country’s gas consumption24.

The Leviathan field, which will come online by late 2019, will probably further 
decrease Israel s reliance on LNG imports and boost the country s self-sufficiency.

Li uefaction plants on the editerranean coasts

Algeria is currently the only LNG exporting country in the Mediterranean region with 
two operating li uefaction plants, Ar ew LNG and S i da. The Ar ew plant (currently 
2 .3 bcm/y capacity) was the world s first li uefaction facility, responsible for the first 
commercial LNG cargo in 196 . In 19 2, Algerian li uefaction capacity was increased 
by the completion of Skikda terminal (5.4 bcm/y), built to exploit the massive reserves 
of the assi R Mel field. 

23 iHS marKit ( 2018) . Turkey LNG Market Report.
24 iHS marKit ( 2018) . Israel LNG Market Report.
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ydrocarbons from assi R Mel are carried to Algerian s Mediterranean coast via 
pipeline. The pro imity of Algerian li uefaction facilities to Spanish, French and Italian 
regasification terminals ma es Europe the primary destination for the country s e port. 
However, utilisation rates at both plants remain below capacity, hovering at or around 
50% in recent years, well below the levels from the early 2000s25, due to weak demand 
in Algeria’s key European markets.

In 2017, Algeria exported 16.6 bcm of LNG26, accounting for 29% of total gas export. 
Out of the 16.6 bcm, 55% of LNG exports were sent to Europe (France, Spain, Greece 
and Italy) and 29% to Turkey. Algeria is sending increased volumes to the Middle East. 
Kuwait, Jordan, Egypt, and the United Arab Emirates all took in record amounts of 
Algerian LNG.

On the Mediterranean coasts, there are three other LNG li uefaction facilities (Table 
7): the Marsa el Brega LNG terminal in Libya, the Idku terminal (ELNG) in Egypt, and 
the Damietta terminal (SEGAS LNG) in Egypt, with a total capacity of 4.4 bcm/y, 9.8 
bcm/y and 6.8 bcm/y respectively. The Marsa el Brega terminal was built in 1979, but 
has not exported any LNG since the start of the Libyan civil war in 2011. 

Focusing on Egypt, from the 1990s to the 2000s, the country significantly increased 
domestic gas production, allowing for the construction of both LNG and pipeline gas 
e port infrastructure. The two li uefaction facilities have been in operation since 200 . 
However, to meet the internal demand growth of natural gas, in the last years Egypt 
has cut off the majority of its export in favour of the domestic market. The SEGAS 
export terminal was shuttered in 2012, and ELNG is working at a very limited capacity. 
Conversely, from 2015, Egypt became a net LNG importer, after the construction of two 
LNG oating import terminals on the Red Sea coast. Egypt will probably increase its 
import in the next future, mainly via pipeline, to meet its growing gas demand. However, 
the Egyptian idle li uefaction infrastructure could be used in the future to e port gas 
from the fields located in the Levantine basin. For instance, in February 201  Cyprus 
proposed the construction of a pipe from the Aphrodite field to Egypt s LNG e port 
terminals27.

L G li uefaction terminals on editerranean coasts
LNG terminal Country Regasification capacity (bcm/year) Status

Skikda Algeria 5.4 Operating

Arzew Algeria 28.3 Operating

Idku (ELNG) Egypt 9.8 Idle

Damietta (SEGAS LNG) Egypt 6.8 Idle

Marsa El Brega Libya 4.4 Idle

Total 54.7

taBle 7 -  SoUrCe: IHS Markit data

25 iHS marKit ( 2018) . Algeria: Arzew and Skikda LNG.
26 BritiSH petroleUm (2018, June). BP Statistical Revie  of orld Energy.
27 iHS marKit ( 2018) . Egypt LNG Market Report.
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4 .  tHe role oF natUral gaS in tHe mediterranean Sea

4.1 Natural gas in the Mediterranean area

In the Mediterranean area, natural gas plays a significant role in the energy balance 
of many countries. Table 8 summarises the contribution of natural gas to the TPES and 
the TFC and the percentage share with respect to the total for each country in 2016. 
From the energy perspective, it makes sense to consider among the analysed countries 
the whole Iberian Peninsula, thus including Portugal, which does not directly border the 
Mediterranean Sea.

Role of natural gas in TPES and T C in the editerranean area 2 1
Country TPES (PJ) Share of NG 

in TPES (%)
TFC (PJ) Share of NG 

in TFC (%)Natural Gas Total Natural Gas Total

nortHern CoaSt 
( eUropean)

Gibraltar 0 9.7 0 0 8.1 0

Spain 1,048.4 5,017.7 20.9 581.5 3,445 16.9

Portugal 180 926.3 19.4 67.8 672.3 10.1

France 1,603.1 10,226.9 15.7 1,264.1 6,370.8 19.8

Italy 2,431.7 6,321.1 38.5 1,418.9 4,936.2 28.7

Malta 0 25.2 0 0 19.6 0

Slovenia 29.5 284.5 10.4 25.3 208.8 12.1

Croatia 90.9 354.6 25.6 59 295 20

Bosnia and Herzegovina 7.7 282.8 2.7 5.7 153.9 3.7

Montenegro 0 40.6 0 0 30.1 0

Albania 1.5 94.3 1.6 0.4 83.7 0.5

Greece 146.1 949.2 15.4 50 687.2 7.3

eaStern CoaSt 
( aSian)

Turkey 1,602 5,724.1 28 910.5 4,096.6 22.2

Cyprus 0 90.1 0 0 63.3 0

Syria 127.2 416 30.6 21.3 269.2 7.9

Lebanon 0 325.6 0 0 208.8 0

Israel 329.7 960.6 34.3 52 634.8 8.2

SoUtHern CoaSt 
( aFriCan)

Egypt 1,876.5 3,607.8 52 462.6 2,430.4 19

Libya 174.4 631 27.6 5.4 417.2 1.3

Tunisia 218.3 460.5 47.4 58.7 334.8 17.5

Algeria 1,451.3 2,250.4 64.5 647.8 1,582.1 40.9

Morocco 43.2 816.3 5.3 2.6 643.5 0.4

taBle 8 -  SoUrCe: ESL@EC PoliTO on IEA Statistics

It can be observed that the main European countries show a relevant dependency on 
natural gas, especially Italy (38.5% of the TPES) and Spain (20.9% of the TPES). 

In France, instead, the contribution of natural gas is lower (15.7% of the TPES), in 
particular with respect to the TFC (19.8% vs. 28.7% in Italy), mainly due to the higher 



med & italian energy report 2019

116

level of electrification of final energy uses (2 .0  in France vs. 20.9  in Italy), favoured 
by the huge contribution of nuclear to electricity generation28.

Referring to the other European countries, Croatia (2 .6 ), Greece (1 . ), Portugal 
(19. ) and Slovenia (10. ) show huge or at least significant contributions of natural 
gas to their TPES. On the contrary, smaller countries like Malta, Bosnia and Herzegovina, 
Montenegro and Albania are characterised by a negligible or almost negligible share of 
natural gas in the energy consumption mix29. 

This is mainly related to the absence of ade uate and capillary supply and distribution 
infrastructures. For some of them, however, the construction of gas pipelines or LNG 
terminals is ongoing or planned, in order to allow a reduction in their complete reliance 
on oil products. For e ample, Malta in anuary 201  received the first cargo of LNG at 
the Delimara regasification terminal; this gas is used for feeding the local power station, 
originally fuelled by oil but converted to natural gas. Furthermore, a gas pipeline linking 
the island to Sicily is expected to be built by 2024, with an estimated investment of 350 
M . The Trans Adriatic Pipeline (TAP), instead, is e pected to allow the gasification of 
Albania, through an exit point from the pipeline close to Fier. This could make it possible 
to convert the Vlora power plant (completed in 2011 but never put into operation due to 
technical issues and to high electricity generation costs) to gas.

Considering countries located on the eastern coast, it can be seen that in Turkey, 
Syria and Israel natural gas has a high weight in the TPES (28.0%, 30.6% and 34.2% 
respectively), but a different impact on the final energy consumption. In fact, while in 
Turkey natural gas is widely used in both industry and residential sectors (accounting for 
22.2% of the TFC), in Syria and Israel it is mainly burned in power plants for producing 
electricity, and the final uses ( .9  and .2  of the TFC) are related only to the industrial 
sector30.

Finally, referring to the African coast, it is important to emphasize the role played 
by gas in Algeria (the main producer of the area), where 64.5% of the TPES and 40.9% 
of the TFC is covered by this commodity. Egypt and Tunisia are also characterised by a 
high contribution of gas to the TPES (52.0% and 47.4% respectively), but with a lower 
share in the final consumption: for instance, in Egypt the contribution of oil products 
to the TFC in the residential sector is more than 3 times that of natural gas, while in 
Tunisia the share of biomass and wastes in the same sector is more than 4 times that of 
gas. Libya, instead, despite being a producer and exporter, has a small share of gas in its 
TFC (1.3%), totally related to industrial or non-energy (chemical/petrochemical) uses31.

Another key aspect that has to be highlighted is that the Mediterranean area has the 
peculiarity of including both significant producing and importing countries, li e the 
above mentioned Algeria, Libya and Egypt (as producers) and Italy, Spain, France and 
Turkey (as importers). The overall situation in terms of local production, import and 
export of natural gas for each country is summarised in Table 9.

28 iea ( 2016) . Statistics & Data [https://www.iea.org/statistics/].
29 Ibid.
30 Ibid.
31 Ibid.
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Production, import and export of natural gas in the editerranean area 2 1
Country Production (PJ) Import (PJ) Export (PJ)

nortHern CoaSt 
( eUropean)

Gibraltair 0 0 0

Spain 2 1,180.4 145.2

Portugal 0 178.4 0

France 0.8 1,726.4 139.7

Italy 198.4 2,238.6 7.3

Malta 0 0 0

Slovenia 0.2 29.3 0

Croatia 57.3 44 13.6

Bosnia and Herzegovina 0 7.7 0

Montenegro 0 0 0

Albania 1.5 0 0

Greece 0.4 144.9 0

eaStern CoaSt 
( aSian)

Cyprus 0 0 0

Turkey 12.6 1,597.9 23.3

Syria 127.2 0 0

Lebanon 0 0 0

Israel 317.4 12.3 0

SoUtHern CoaSt 
( aFriCan)

Egypt 1,243.5 643.4 10.3

Libya 338.6 0 164.2

Tunisia 95.5 122.9 0

Algeria 3,372.9 0 1,921.6

Morocco 2.6 40.7 0

taBle 9 -  SoUrCe: ESL@EC PoliTO on IEA Statistics

It can be seen that Egypt, the second major producer of the area, has a negligible 
export towards foreign countries, using the largest part of its local production for 
domestic consumption, mainly related to electricity generation and  to a lower e tent 
(10.  of the TPES)  to industry.

On the contrary, Libya exports about half (48.5%) of its local production, which in 
absolute value is less than one third of that of Egypt.

As previously observed, Algeria is instead the largest producer and exporter among 
the considered countries, accounting for 79.2% of the total export of natural gas from the 
countries belonging to the Mediterranean area and covering 24.1% of the overall amount 
of gas imported by these countries32. 

Focusing on the European coast, it can be observed that only two countries (Italy 
and Croatia) does not have a negligible domestic production of gas, which is however 
not sufficient for fulfilling their internal needs. The total value obtained by summing 
together the domestic production for the whole set of these countries is able to cover 

32 Ibid.
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only 4.9% of their overall TPES, thus highlighting the importance, for them, of import 
dependency from abroad with respect to this crucial commodity33.

With reference to the eastern coast, Syria and Israel are characterised by an internal 
availability of natural gas, which is fully (in the case of Syria) or almost fully (in the case 
of Israel) sufficient to satisfy the domestic demand. Tur ey is instead a ma or importer, 
with a value comparable with that of some of the main European countries like Spain 
and France.

The above-mentioned wide dependency on import, especially for the European 
area, is a crucial element also from the point of view of the energy supply security, 
as it exposes the importing countries to the possible geopolitical issues arising from 
international tensions, local political instabilities and con icts. The import dependency 
related to natural gas is particularly relevant for Europe and for Turkey, as in can be 
observed in Figure 5, which graphically represents on map the level of dependency for 
each country of the Mediterranean area.

mport dependency for natural gas in the editerranean area 2 1

3.8 - 56.3

56.4 - 94.1

94.2 - 98.7

0.0 - 3.7

Natural Gas
Import Dependency (%)

98.8 - 100.0

FigUre 5 - SoUrCe: ESL@EC PoliTO on IEA Statistics

In general terms, the energy import dependency is calculated as the ratio of the net 
import (i.e. import minus export) to the sum of TPES and international bunkers34 (which 
are e ual to ero in the case of natural gas).

33 IEA (2016). Op. cit.
34 International marine bun ers identify uantities of energy commodities delivered to ships (of all 

ags) engaged in international navigation. International aviation bun ers include deliveries of aviation 
fuels delivered to aircrafts for international aviation. (Source: IEA, Statistics Resources. Balances 
definitions https://www.iea.org/statistics/resources/balancedefinitions/ ).
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The values thus evaluated with reference to natural gas are particularly relevant 
for France (99.0%), Spain (98.7%), Italy (91.8%), Portugal (99.1%), Greece (99.2%), 
Slovenia (99.4%), Bosnia and Herzegovina (100%) and Turkey (98.3%).

On the contrary, on the African side of the Mediterranean Sea, only Morocco shows 
a significant dependency on import (9 .1 ), while it is of course e ual to ero for the 
two exporting countries (Algeria and Libya) and in any case relatively small for Egypt 
(33.7%) and Tunisia (56.3%)35.

.2 atural gas o s in the editerranean area and diversification of supply

The key role played by natural gas in the Mediterranean area and the high import 
dependency that characterises many countries belonging to this region introduce energy 
security issues. The ris  associated to the gas supply significantly depends on the political 
stability of the importing countries, but also on the diversification of supply. In order to 
uantitatively assess the diversification of import countries, the Shannon-Wiener inde 36 

can be introduced. This index can be calculated for each country as:

where pj is the share of import from country j in total gas import and s is the number 
of suppliers. The higher the value of H, the more diverse the system is. This index can 
be normalised for comparing different countries according to the following relationship:

where the denominator is the maximum value that index H can take, which is ideally 
obtained when the gas is e ually imported from all the sources of supply (in this case, the 
index H’ is e ual to one). When the normalised Shannon-Wiener inde  is e ual to ero, 
the gas is imported from one single country. Therefore, the lower the index, the more 
critical is the energy security for the considered country.

Table 10 lists the Shannon-Wiener index, the net gas import, the gas import 
dependency and the share of import coming from the Mediterranean countries, aiming to 
give a comprehensive view of import/e port gas ows in this area.

35 IEA (2016). Op. cit.
36 JanSen J. C., Van arKel W.g ., BootS M.G. (2004). esigning indicators of long-term energy 

supply security.

ln 
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iversification of supply in the editerranean countries
Country Shannon Index 

(normalised)
Net gas import 

(bcm/y)
Import 

Dependency  
(%)

Gas trade with 
Mediterranean countries 

(%)

nortHern CoaSt 
( eUropean)

Gibraltar - 0 - -

Spain 0.7 34.83 98.7% 61.8%

Portugal 0.79 4.95 99.1% 49.8%

France 0.66 45.91 99.0% 10.2%

Italy 0.62 69.31 91.8% 35.3%

Malta - 0 - -

Slovenia 0.72 0.86 99.3% 0%

Croatia 0.87 1.27 33.4% 10.7%

Bosnia and Herzegovina 0 0.23 100% 0%

Montenegro - 0 - -

Albania - 0 0% -

Greece 0.67 5 99.2% 37.9%

eaStern CoaSt 
( aSian)

Cyprus - 0 - -

Turkey 0.63 53.81 98.3% 8.8%

Syria - 0 0% -

Lebanon - 0 - -

Israel 0 0.63 3.7% 0%

SoUtHern CoaSt 
( aFriCan)

Egypt 0.55 7.38 33.7% 6.7%

Libya 0 -4.64 -94.2%* 100%

Tunisia 0 3.41 56.3% 100%

Algeria 0.74 -57.16 -132.4% 96.3%

Morocco 0 1.13 94.2% 100%

* A negative import dependency means that the country is a net e porting country. The figure shows the 
share of net export over the TPES.
taBle 10 -  SoUrCe: IEA Statistics, Eurostat, BP and IHS Markit data37

Among the considered importing nations, four rely on gas coming from a single 
country: Bosnia and Herzegovina, Israel, Tunisia and Morocco. Among them, Bosnia 
and Herzegovina and Morocco show the most critical situation, due to their very high 
import dependency (100% and 94.2% respectively). Bosnia and Herzegovina imports 
the totality of its gas demand from Russia, while Morocco is significantly dependent on 
Algerian supply.

In Mediterranean countries belonging to the European Union, Italy is the country 
with the lowest diversification, due to its significant reliance on Russian supply via 
pipeline (44% of total import in 2017) and Algerian gas both via pipeline and LNG 
(28%). Furthermore, Italy is the country with the highest gas import in absolute value (69 
bcm in 2017) in the Mediterranean region.

37 IHS Markit and BP data refer to 2017, while IEA and Eurostat statistics are available for 2016.
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From the perspective of energy exporting countries, such as Algeria and Libya, the 
Shannon-Wiener inde  is a measure of e port diversification. Libya sends the totality of 
its gas export to Italy via the Greenstream pipeline. 

Conversely, Algeria in 2017 exported gas to eleven different countries, mainly in the 
Mediterranean region (Italy, Spain, Turkey and France accounted for more than 80% of 
Algerian export in 2017).

The supply diversification of countries belonging to the Mediterranean area will 
surely be affected by the completion of gas infrastructure planned for the next future. In 
particular, new LNG terminals (like the Alexandroupolis terminal in Greece or the Krk 
terminal in Croatia) or the expansion of existing LNG infrastructure have the potential to 
improve the energy security of Mediterranean countries, than s to the higher e ibility 
with respect to captive corridors.

 
5 .  ConClUSionS

The countries belonging to the Mediterranean area are highly interconnected as far 
as the natural gas trade and ows are concerned, than s to the e isting infrastructure, 
which includes both strategic captive corridors (pipelines) and LNG terminals. These 
gas corridors mainly connect the exporting countries on the African coast (Algeria and 
Libya) to the gas-hungry European markets. The dependency on other Mediterranean 
countries is particularly high for Spain, where more than 60% of gas import arrives 
from the Mediterranean region, and Portugal (49.8% of import from the Mediterranean 
region). Both countries, like many others belonging to this area (not only European, 
but also the other African countries such as Morocco and Tunisia), rely significantly 
on Algerian gas reserves. Algeria is the main producer in the area and sends the vast 
majority of its gas exports (96.3%) to other Mediterranean countries.

However, the Mediterranean region is not, and will probably be even less so in the 
future, a closed system. Many other players have to be taken into account when the security 
of the supply of the Mediterranean countries is assessed. The most important e ternal  
gas suppliers for this region are Russia (69 bcm provided to Mediterranean countries in 
2017, mainly to Italy, Turkey, France and Greece), Norway (30 bcm), Qatar (20 bcm) 
and Nigeria (12 bcm). Furthermore, the steadily increasing LNG trade at a global scale 
(+12% in 2017 with respect to the previous year) will make the Mediterranean region 
more and more connected to other basins and continents. LNG supply is intrinsically 
characterised by higher e ibility with respect to captive corridors, and allows for spot 
and medium-term contracts, differently from long-term pipeline trade38.

To conclude, our analyses highlight that the Mediterranean area plays a crucial role 
for the natural gas supply of European countries and it will probably have a considerable 
impact on the evolution of their energy systems. Even if it is difficult to clearly forecast 
the evolution of the future energy mix, it seems reasonable to assume that natural gas will 
accompany the energy transition towards decarbonised energy systems (and the expected 
increasing penetration of renewables and the electrification of the energy final uses), at 

38 IGU (2018). World LNG Report.
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least in the mid-term, due to its lower effects in terms of GHG emission with respect to the 
other fossil fuels. In this sense, the possibility of enhancing the gas supply diversification, 
with both an effective use of the currently available resources and infrastructures and the 
e ploitation of newly discovered additional fields, represents a ey aspect for ensuring 
a sufficiently high security level for importing countries. Algeria, Libya and  in the 
near future  Israel, Cyprus (mainly than s to the Leviathan and Aphrodite fields in the 
Levantine basin) and, maybe, Egypt (than s to the giant field ohr) could ointly have a 
growing role in the import composition for several Mediterranean countries, especially 
for Italy, thus potentially lowering the dependency on Russia. Furthermore, the e isting 
and the projected/planned infrastructures could enable a better integration of European 
areas (like the Eastern ones) currently characterised by limited access to gas supply 
and the implementation of a more connected European gas network, able to support the 
evolution towards a really integrated market.
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chaptEr V

EMErgIng scEnarIos for gas anD corrIDors In thE MEDItErranEan arEa

1. Gas rEsourcEs in thE mEditErranEan arEa

1.1 Production of natural gas in the Mediterranean area

The Mediterranean area is characterised by the presence of several countries with 
limited domestic natural gas production like Spain, France, Slovenia, Greece on the 
European coast, Turkey on the Asian coast, Morocco on the African coast. In many 
cases domestic production is almost negligible and with few exceptions not sufficient to 
cover a significant percentage of the internal demand. Higher production values can be 
observed in Italy (199.4 PJ in 2017)1, Croatia (57.3 PJ in 2016), Syria (127.2 PJ in 2016), 
Israel (317.4 PJ in 2016) and Tunisia (95.5 PJ in 2016)2. In all these countries, however, 
domestic production is totally used for domestic consumption, alongside significant 
imports. The dependency on natural gas imports is particularly important for many 
Mediterranean countries (98.7% for Spain, 99.0% for France, 91.8% for Italy, 99.4% for 
Slovenia, 99.2% for Greece, 98.3% for Turkey and 94.1% for Morocco in 2016), with 
significant consequences in terms of the security of energy supply.

On the other hand, some countries (mainly concentrated on the African and Asian 
sides of the Mediterranean Sea) show significant production capabilities. In particular, 
the major production is currently concentrated in three countries: Algeria (3,372.9 PJ in 
2016), Egypt (1,243.5 PJ in 2016) and Libya (338.6 PJ in 2016). It has to be underlined 
that, despite the being the second largest producer, Egypt uses its production for 
fulfilling its internal demand, while Algeria and Libya are the two key suppliers in this 
area. In 2016, their export corresponded to 57.0% and 48.5% of their local production, 
respectively. Besides these countries, in a future perspective aiming at considering the 
possibility of new gas exports from Mediterranean countries, especially towards the 
European area, a key role could be played by Israel – thanks to the recent discovery of 
important gas fields, like the Leviathan field, in the Levantine basin – and by Cyprus 
(due to the presence, in its territorial waters, of the Aphrodite field). The most important 
natural gas resources of the Mediterranean zone are currently located in Algeria, Libya, 
Egypt, Israel and Cyprus.

The exploitation of the recently discovered fields could pave the way for new supply 
scenarios in several European countries and could make it possible, depending on the 
strategies that will be decided and adopted, to significantly modify the geopolitical 
equilibria related to the production and transmission of natural gas. 

1 snam (2017). Operational Data [http://www.snam.it/it/trasporto/dati-operativi-business/2_
Andamento_dal_2005/].

2 iEa. Headline Energy Data [https://www.iea.org/media/statistics/IEA_HeadlineEnergyData.
xlsx].
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The development of new gas fields, li e the Leviathan, and the construction of new 
infrastructures, such as the EastMed, IGI, TAP, IGB and IAP pipelines, could make it 
possible for countries like Israel, Greece and Italy to become crucial players. In particular, 
Italy could become the Mediterranean gas hub for Europe.

In order to comparatively assess these mid-long term perspectives, the starting point is 
represented by the analysis of the main gas fields located in the five countries previously 
listed and in the uantification of their potential in terms of reserves and production.

1.2 Algerian gas fields

Focusing on Algeria (i.e. the main current e porter), several gas fields are sited on 
its territory. Table 1 summarises the available Algerian resources by field, including, for 
each of them, the 2P reserves3, the ownership and the discovery date.

atural gas reserves by field in Algeria
Field 2P Gas reserves 

(bcm)*
Ownership Discovery  

Date

assi R Mel 1,132.70 Sonatrach (100%) 1956

assi Messaoud 223.7 Sonatrach (100%) 1956

Tiguentourine 155.7 Sonatrach (9 .1 ), E uinor (2. ), BP (2. ) 1956

Tin Fouye-Tabankort 135.9 Sonatrach (6 .2 ), TOTAL (19.2 ), Repsol (1 . ) 1960

Rhourde Nouss 135.9 Sonatrach (100%) 1962

amra 127.4 Sonatrach (100%) 1959

In Amenas Nord 113.3 Sonatrach (100%) 1958

Menzel Ledjmet Group 65.1 Sonatrach, First Calgary, Pertamina 1995–2006

Ain Tsila Ridge 62.3 Sonatrach (43.4%), Enel (18.4%), Petroceltic (38.3%) 1963

Alrar 62.3 Sonatrach (100%) 1961

Reggane Nord (North) Group 59.5 Sonatrach ( 0 ), Repsol (29.2 ),  
LetterOne Group (19.5%), Edison Gas (11.25%)

1958–2008

El Merk 45.3 Sonatrach (51%), Eni, Anadarko, Moller-Maersk, Others 1993

Gassi Touil 25.5 Sonatrach (100%) 1961

Touat 5.7 Sonatrach (3 ), Neptune Energy (3 ), ENGIE (30 ) 1985

* 1 bcm = 1 Gm3 = 1·109 m3.
taBle 1 -  SoUrCe: i S Mar it data

It can be seen that the assi R Mel field represents the bac bone of the Algerian 
gas production, accounting for 48.2% of the overall gas resources of the country. In 
particular, all the Algerian gas pipelines for e port originate from the assi R Mel field. 
From assi R Mel start, in fact:

3 2P reserves include both proven reserves (1P) and probable reserves. A reserve can be defined 
proven  if it is probable that at least 90  of its resources are recoverable in a profitable way; reserves 

with a probability ranging between 0  and 90  are defined probable reserves , while reserves with 
a probability lower than 50% are called “possible reserves”. 3P reserves include proven, probable and 
possible reserves.
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• the “Transmed” pipeline, supplying Italy and consisting of three branches: the “Enrico 
Mattei  pipeline (from assi R Mel to the Tunisian border), the Trans Tunisian 
Pipeline” (crossing Tunisia up to Cap Bon compression station) and the proper 
“Transmed” (from Cap Bon to Mazara del Vallo, in Italy, crossing the Mediterranean 
Sea);

• the Medga  pipeline, supplying Spain and running from assi R Mel across 
Algeria up to Beni Saf, on the coast, and then to Almeria with a submarine branch;

• the “Maghreb-Europe” pipeline, supplying Spain by passing through Morocco and 
the Strait of Gibraltar and connecting to the Spanish distribution grid in Cordoba.
Moreover, the assi R Mel field is lin ed through pipelines to the two Algerian 

li uefaction plants used for e porting LNG, located in Ar ew and S i da on the coast.
Due to its geographical position in the Sahara Basin, assi R Mel also represents a 

convergence point for natural gas coming from fields located in the Southern part of the 
country.

The field was discovered in 19 6, and started its production in 1961. The original 
estimation of its reserves was e ual to about 2, 1  bcm in terms of proven reserves and 
2,973 bcm for probable reserves. Currently (2018), the remaining reserves (both proven 
and probable) of natural gas can be estimated to be about 1,133 bcm. The satellite fields 
( assi R Mel South, Oued Noumer and Ait heir) ensure a small additional amount of 
reserves, uantifiable in  bcm4.

The natural gas production from the assi R Mel field accounted for 0  of the 
total Algerian gas production in the period 2007-2012, but this value decreased to 46% in 
the period 201 -201 . This is mainly due to a strong e ploitation of this field especially 
during the last decade in order to meet the increasing e port demand, with an insufficient 
reinjection of extracted gas. To counteract the expected reduction in gas production from 
this field, the owner company (Sonatrach) planned relevant investments, estimated in 6 
G  for the period 201 -2022. Furthermore, the limits of the assi R Mel field are leading 
Sonatrach to e ploit other fields, which however are smaller than the assi R Mel one 
and characterised by tight gas and/or deep gas that  in turn  re uires higher investments 
to be e tracted. This ma es the upgrading of the assi R Mel site (also including new 
connections with other fields), in order to improve its producibility, probably moreviable 
from an economic point of view5.

The second largest gas reserves are those of the assi Messaoud field, which during 
the last years had an almost negligible commercial exploitation (the majority of gas had 
been used in reinjection for oil recovery), and only by the end of 2017 had a production 
of gas aimed at selling it begun.

Referring to the other fields, it has to be pointed out that the development of the sites 
located in the southern area and in the region near to the border with Libya has been 
made difficult also due to the political insecurity of these ones with respect to other 
parts of the country.

4 iHS marKit ( 2018 ) . Algeria: Arzew LNG and Skikda LNG.
5 Ibid.
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1.  Libyan gas fields

Focusing on Libya, the original overall amount of estimated proven reserves 
corresponds to about 1,501 bcm, of which 510 bcm in the form of non-associated gas, 
6 1 bcm as gas caps and 3 0 bcm as solution gas in oil fields. The ma ority of gas 
produced comes from non-associated fields and gas cap fields6. 

In Libya, there are 11 gas fields with proven reserves  considering both free and 
associated gas  higher than 2  bcm. Table 2 provides the list of such fields according to 
the amount of original reserves. It has to be noted that five of these fields (Bahr Essalam, 
Al Wafaa, Bouri, ahrah- ufrah and Ra ubah) are characterised by a significant 
presence of free gas.

atural gas reserves by field in Libya
Field Type of gas Original 1P gas reserves (bcm) Notes

Bahr Essalam 
(C2-NC 1  C1-NC 1)

Associated gas (C2-NC 1)   
Non-associated gas (C1-NC 1)

113.6 (C2-NC 1)   
36.  (C1-NC 1)

Production from 
C2-NC 1

Al Wafaa Associated gas  Gas cap 113.3 Production

D-NC 1 Non-associated gas 91.2 No production

Attahadi Non-associated gas 87.2 Production

utaybah Non-associated gas 62.3 Production

Bouri Associate gas  Gas cap 53.2 Production

C-13 N Non-associated gas 34.5 No production

alanshiyu Argub Associated gas  Gas cap 34.5 Production

E-NC 1 Associated gas  Gas cap 34.5 No production

Ra ubah Associated gas  Gas cap 34.3 Production

ahrah- ufrah Associated gas  Gas cap 32.3 Production

taBle 2 -  SoUrCe: allett D., Clar -Lowes D. (2016). Oil and Gas Fields of Libya , Petroleum 
Geology of Libya (Second Edition); Nubian Consulting Ltd

The Al Wafaa field is located in the Mur u  basin, the Bahr Essalam, D-NC 1, Bouri, 
C-13 N and E-NC 1 are in the offshore Sabratah basin and the Attahadi, utaybah, 

alanshiyu Argub Ra ubah and ahrah- ufrah in the Sirt basin.
The two main Libyan fields, i.e. Bahr Essalam (currently characterised by about 0  

of remaining reserves) and Al Wafaa, began their operation in 200 ; while in uly 201  
the production from the first well of the Phase 2 pro ect for the Bahr Essalam site started. 
Both these fields, plus the Bouri field (put into operation in 19  and with an estimated 
remaining reserves in 2013 of about 63%), feed the Greenstream pipeline, which starts 
in Mellitah, on the Libyan coast, and arrives in Italy – at the Gela entry point – crossing 
the Mediterranean Sea.

6 Hallett d. & ClarK- loWeS d. ( 2016 ) . Petroleum Geology of Libya (Second Edition), Elsevier, 
p. 404.
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Libya also had an LNG terminal located in Marsa El-Brega, in the Al Wahat District, 
which started to e port LNG in 19 1. This site, however, was damaged during the civil 
war in 2011 and the National Oil Corporation (NOC) in 2012 decided not to invest in 
the modernisation and reoperation of the plant, which has been shut down since the war.

Referring to the other main Libyan fields, the utaybah field has been e ploited 
since 19  (together with Bouri, it is the only field for non-associated gas production 
in operation before 2000 and still having a significant amount of reserves), while the 
Attahadi one since 2005.

Future additional e ploitation of these and of the other fields previously listed is 
certainly possible, by means of modern extractive methods, even if it has to be underlined 
that in Libya the productive potential seems more promising with respect to oil than to 
natural gas, as many of the remaining resources might not be sufficiently viable from the 
economic point of view and, more in general, the available gas reserves are lower than 
the crude oil reserves.

1.  Egyptian gas fields

As previously observed, in the Mediterranean area there are two other significant gas 
producers, i.e. Egypt and Israel. owever, in Egypt, the increasing domestic gas demand 
has significantly in uenced the evolution of production, import and e port dynamics 
during the last decades. The internal production, in fact, increased considerably between 
1990 and the first years of the new millennium, with an average annual growth rate of 
about 10%. This allowed Egypt to become a gas exporter, through both captive (pipelines) 
and open sea (LNG routes) corridors. In 2010, in particular, it e ported natural gas to 
Jordan, Israel, Syria and Lebanon via pipeline, and to Spain, France and other European 
countries, nited States and other North American countries, South America, the Middle 
East and the Asia-Pacific area as LNG.

The high demand growth – driven by a huge penetration of natural gas in the electricity 
generation – coupled with the decrease in gas prices at the end of 2000s and the so-called 
Egyptian Revolution in 2011 led, however, to a decline in gas production, to a strong 
reduction of the export (since 2015 no export pipeline is in operation, while in 2017 
very limited LNG e ports remain towards Spain, France and other European countries, 
the Middle East and the Asia-Pacific area) and to an increase in LNG import, in order 
to properly supply power stations and to avoid (or at least to reduce) blackouts. For this 
reason, two Floating Storage Regasification nits (FSR ) were installed in 201 .

The situation has changed again during the last years (since 2015), with the discovery 
and the e ploitation of new fields and pro ects for increasing the production from already 
active sites. These pro ects, the involved fields, the estimated reserves and the e pected 
daily productivity are summarised in Table 3.
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ain pro ects for gas production and related fields in Egypt
Project Field Discovery Reserves 

(bcm)
First 

Production
Estimated 

production 
(bcm/y)

Owner /  
Operator

West Nile Delta 
(Phase 1)

Taurus, Libra 2000 2001 68 2017 7.23 DEA (1 .2 ),  
BP (82.75%, operator)

West Nile Delta 
(Phase 2)

Giza, Fayoum 2001 
(Fayoum), 
2004 
(Raven), 
2007 (Giza)

73.6 2018 .13 .23 DEA (1 .2 ),  
BP (82.75%, operator)

Raven 2019 .6 9.30 DEA (1 .2 ),  
BP (82.75%, operator)

Nooros Nooros 2015 15 2015 12.4 ENI (through IEOC  
Production BV, 75%), BP (25%).  
Operated by Petrobel  
(IEOC, 0 ; Egyptian General 
Petroleum Corporation - EGPC, 50%)

Atoll Atoll 2015 42.5 2018 3.62 BP

Zohr 
(Phase 1)

Zohr 2015 849.5 2017 18.6 ENI, through IEOC Production B  
( 0 ), Rosneft (30 ), BP (10 ), 
Mubadala Petroleum (10%).  
Operated by Petrobel  
(IEOC, 0 ; Egyptian General 
Petroleum Corporation, 50%)

Zohr 
(Phase 2)

Zohr 2019 9.3

West Delta  
Deep Marine 
(Phase 9b)

19 Fields, 
among  
which  
Scarab, 
Saffron, 
Simian,  
Sienna, 
Sapphire, 
Serpent, 
Saurus, 
Se uoia, 
SimSat-P2, 
Sapsat-1, 
Sapsat-2 
and Swan

19 2006 11.3 2018 4.13 Shell (50%),  
Petronas (50%).  
Operated by  
Burullus Gas Company  
(EGPC, 0 ;  
BG Egypt, 2 ;  
Petronas, 25%)

taBle 3 -  SoUrCe: I S Mar it data; EIA (201 ). Offshore discoveries in the Mediterranean could 
increase Egypt’s natural gas production; Stratas Advisors (201 ). Can Egypt’s Natural Gas Production 
Be Doubled by 2020?; Offshore Technology https://www.offshore-technology.com/pro ects/

Among them, the ohr field shows the highest potential in terms of available reserves, 
which account for about 0 bcm of natural gas. ohr started its production in December 
2017, at a rate of 0.01 bcm/d. It is expected to be capable of producing 0.076 bcm/d at 
the completion of Phase 2, in 2019, but in September 2018 it had already reached a daily 
production of 0.057 bcm/d7.

7 iHS marKit ( 2018) . Egypt.
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The Nooros field started instead its operation in 201 , and reached a production level 
e ual to 0.03  bcm/d in May 201 , while in uly 201  the gas e traction from the 1 th 

well of this field began. This well is e pected to produce .1 mcm/d, thus helping to 
maintain the overall production of the field at 0.03  bcm/d8.

As regards the West Nile Delta (WND), in the first phase, the e ploitation of the 
Taurus and Libra fields has been carried out (since 201 ), reaching an output of 0.020 
bcm/d. The second phase focuses instead on the Gi a and Fayoum fields  whose 
operation is e pected by December 201 , with an initial rate of 0.011 bcm/d, which will 
be progressively increased up to 0.020 bcm/d  and on the Raven field, whose production 
will start in the third uarter of 2019, with 0.020 bcm/d that will grow up to a ma imum 
output of 0.02  bcm/d. The other fields belonging to this area ( iper, Ruby, Polaris, 
Maadi and odoa), which could reasonably provide additional 1P reserves ranging 
between 140 bcm and 200 bcm, will be developed in future phases9.

The Atoll field began its production in February 201 , reaching in April of the same 
year the value of 0.010 bcm/d. A possible Phase 2 of the project could be carried out by 
2020.

Finally, the West Delta Deep Marine (WDDM) Phase 9b consists in a further 
development of fields discovered between 199  and 2006. These fields, in previous 
phases, were used to feed the LNG plant in Damietta (Scarab and Saffron fields) and the 
LNG plant near Id u (the other fields)10. The 9b development started in June 2018 and 
planned the drilling of 8 new wells between 2018 and 2019, connecting them to existing 
subsea facilities. 

All these new discoveries and exploitation in recent years will allow t the reduction 
of Egyptian imports of LNG. In a longer perspective, this could lead Egypt to become 
again a gas e porter, in particular of LNG but also of natural gas via regional pipelines 
(li e the Arab Gas Pipeline), especially when the e ploitation of the ohr field will reach 
its maximum output.

In the long term, however, the still increasing domestic gas demand of Egypt – 
especially in the power sector (the Siemens megapro ect of 1 .  GW gas-fired combined-
cycle gas turbines (CCGT) plants completed in July 2018 can be mentioned) – will 
probably ma e the country a significant gas importer again within 1 20 years.

1.  sraeli and Cyprus gas fields

Considering Israel, several important fields have been discovered during the last 
years, leading to significant possibilities for future natural gas e ports. The Israeli gas 
fields are summarised in Table .

8 Ibid.
9 dea. West Nile Delta [https://www.dea-group.com/en/projects/west-nile-delta].
10 oFFSHore teCHnology. West Delta Deep Marine (WDDM) Development [https://www.offshore-

technology.com/projects/west-delta-deep-marine-wddm-development/].
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ain pro ects for gas production and related fields in srael
Project Field Discovery 2P Reserves 

(bcm)
First 

Production
Owner /  
Operator

Noa 1999 Dele  Drilling (2 . ),  
Avner Oil Exploration (23%),  
Noble Energy ( .0 9 ) and  
Dele  Group ( . 1 )

Yam Tethys Mari-B 2000 2.8 2004

Pinnacles 2012

Tamar

Tamar 2009 283.2 2013 Isramco (2 . ), Noble Energy (2 ), 
Dele  Drilling (22 ), Tamar Petroleum 
(16. ), Dor Gas E ploration ( ),  
and Everest Infrastructures (3.5%)

Dalit 2009 > 28.3 - Isramco (2 . ), Noble Energy (2 ), 
Dele  Drilling (22 ), Tamar Petroleum 
(16. ), Dor Gas E ploration ( ),  
and Everest Infrastructures (3.5%)

Leviathan Leviathan 2010 623 2019 Dele  Drilling ( .3 ),  
Noble Energy (39.66 ), Ratio (1 )

arish and Tanin
Tanin 2012

68
> 2021

Energean Oil and Gas
arish 2013 2021

Dolphin Dolphin 2011 22.7 - Dele  Drilling ( .3 ), Noble Energy 
(39.66 ), Ratio (1 )

taBle 4 -  SoUrCe: I S Mar it data; Offshore Technology https://www.offshore-technology.com/
pro ects/ ; Dele  Drilling https://www.dele drilling.co.il/en ; Dele  Group (2013) https://ir.dele -
group.com/static-files/da 6ddf-a b - 93f-9 6-bdfb 0131691 ; ElBassoussy A. (201 ). East 
Mediterranean gas: a new arena for international rivalry”, Review of Economics and Political Science, 
Vol. 3, Issue: 2, pp.70-87

The am Tethys Pro ect represented the first boost towards natural gas e ploitation 
in Israel. It includes three offshore fields: the Noa field (the firstly discovered in 1999), 
the Mari-B field (discovered in 2000) and its satellite field Pinnacles (discovered in 
2012). The production from this area started in 2004 with 5 wells, a marine platform for 
processing operations and an onshore terminal, connected to the platform by means of a 
40 km pipeline. In 2007 and 2009 further wells were added and the combination of the 
production from Yam Tethys and of the import via pipeline from Egypt have allowed 
Israel to make a transition to natural gas in electricity generation since 2008. The stop 
in Egyptian export in 2012, however, led to supply issues for Israel, and to the necessity 
to push ahead with the e ploitation of the Mari-B field, especially in 2012, up to its 
depletion in 2013. From the 28.3 bcm of the original reserves, by the end of 2012 it was 
estimated that the remaining 2P reserves of am Tethys were e ual to 2.  bcm.

To compensate for the decrease in Yam Tethys reserves, Israel boosted the development 
of the offshore Tamar field, discovered in 2009 and located in the Levantine basin (which 
covers about 3,000 m  in the Eastern Mediterranean Sea). This field is characterised 
by an estimated 2P reserves of 283.2 bcm – but recent updated estimates have increased 
this value to 317.1 bcm – and its production started in 2013 and reached 0.022 bcm/d in 
201611.

11 iHS marKit ( 2018 ) . Israel.
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The Tamar field is primarily devoted to the coverage of the domestic demand, even if 
a first e port of natural gas from this field to ordan started in 201 . For the fulfilment of 
its internal gas needs, currently Israel also imports spot uantities of LNG, mainly from 
Trinidad.

The most important Israeli field, and probably one of the most important for the 
East Mediterranean Area, is the Leviathan field, also located in the Levantine basin li e 
Tamar. The Leviathan was discovered in 2010 and is characterised by an estimated 2P 
reserves of 623.0 bcm. Its development has been planned according to two phases, the 
first of which should lead to a first production in 2019, with a rate of 0.03  bcm/d and 
the e ploitation of less than 0  of the total reserves of the field, through  subsea 
wells, each with a capacity of .  mcm/d. This field could allow Israel to become a gas 
exporter towards several countries. Among the possible options, two in particular can be 
mentioned: the export towards Europe through the EastMed pipeline (described in the 
following sections) and the Egyptian li uefaction e port plants (currently characterised 
by a negligible use) of Damietta and Id u. This last option could be supported by the 
agreement signed by the partners of the Leviathan and Tamar fields and the private 
Egyptian consortium Dolphinus in 201  to supply gas to the industrial and petrochemical 
sectors. This gas, however, could be potentially used also for electricity generation or, 
as observed, for li uefaction in the Egyptian plants and the conse uent e port of LNG. 
This contract plans an e port towards Egypt of 0.01 bcm/d from the Leviathan field and 
the same uantity from the Tamar field, even if  in the latter case  interruptible on the 
basis of the availability of natural gas after the supply to Israel and the export to Jordan.

Among the other fields, the Dalit field, discovered in 2009 and with estimated reserves 
lower than 2 .3 bcm, the Tanin and arish fields, discovered respectively in 2012 and 
2013 with ointly 6 .0 bcm of gas reserves, and the Dolphin field (discovered in 2011 
and with 22.  bcm of reserves) can be mentioned. Those fields are still not in operation, 
even if it has to be highlighted that the Gree  company Energean ac uired the arish and 
Tanin fields, planning to start gas production from them in 2021 for arish (with 3 wells) 
and later for Tanin (with 6 wells), with a rate of 0.011 bcm/d over 16 years.

In order to complete the analysis of the fields located in the Eastern Mediterranean 
Sea, the offshore Ga a Marine field can be mentioned. It was discovered in 2001 and 
has estimated resources of 28.3 bcm. It is legally under the jurisdiction of the Palestinian 
Authority, but up to now, due to the dispute between Israel and the Palestinians over 
Palestinian territorial waters, it has not been exploited and there are not currently clear 
perspectives about its future development12. 

Besides the giant fields in Egypt and Israel and their perspectives, the Aphrodite 
offshore field, also located in the Levantine basin but belonging to Cyprus (in the so-
called “Block 12” of the Cyprus exclusive economic zone), has to be mentioned. It was 
discovered in 2011 and has estimated reserves e ual to 129 bcm. The Aphrodite field is 
owned by Shell (3 ), Noble Energy (3 ) and Dele  Drilling (30 ) and its operation 
is e pected after 2023. Li e the Israeli field Leviathan, Aphrodite could be involved in 
natural gas e port, through the EastMed pipeline or to Egpyt for LNG production and 

12 oFFSHore teCHnology. Gaza Marine Gas Field [https://www.offshore-technology.com/projects/
ga a-marine-gas-field/ .
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export. In particular, in 2018 Shell started to consider the possibility of delivering 6 
bcm/y over 1  years from both the Aphrodite and Leviathan fields to Egypt  though an 
ad hoc new pipeline or by means of the existing Arab Gas Pipeline via Israel and Jordan 
 for li uefying it in the Id u plant and e porting it11,13,14. 

2.  gaS FloWS inSide and toWardS tHe mediterranean area

The Mediterranean area is characterised by the simultaneous presence of important 
gas producing, e porting and importing countries. This leads to a trade configuration for 
natural gas ows characterised by two inds of supply: gas produced by Mediterranean 
countries exported towards other countries belonging to the Mediterranean area and gas 
imported by Mediterranean countries from countries located outside the Mediterranean 
zone.

2.1 Gas o s bet een editerranean countries 15,16,17,18

The only two significant producing and e porting countries in the Mediterranean area 
are Algeria and Libya. From Algeria, in particular, in 201  originated gas ows towards 
9 Mediterranean countries, in the form of both gas via pipeline and LNG (Table ).

Gas o s from Algeria to other editerranean countries in 2 1
Country Total ow 

(bcm)
Via pipeline As LNG

Flow (bcm) Pipeline Flow (bcm)

Italy 19.7 18.9 Transmed 0.8

Spain 17.4 14.9 Gazoduc Maghreb-Europe (GME), Medgaz 2.5

Turkey 4.7 - - 4.7

France 4.4 - - 4.4

Tunisia 3.4 3.4 Gazdouc Enrico Mattei (GEM) -

Portugal 2.5 2.3 Extension of GME 0.2

Greece 1.3 - - 1.3

Morocco 1.1 1.1 Gazoduc Maghreb-Europe (GME) -

Egypt 0.6 - - 0.6

taBle 5 -  SoUrCe: I S Mar it data

13 oFFSHore teCHnology. Aphrodite Gas Field [https://www.offshore-technology.com/projects/
aphrodite-gas-field/ .

14 deleK drilling. Aphrodite gas field [https://www.delekdrilling.co.il/en/project/aphrodite-gas-
field .

15 I S Mar it data.
16 iea. Statistics & Data [https://www.iea.org/statistics/].
17 eUroStat. Statistical Database [https://ec.europa.eu/eurostat/data/database].
18 Bp ( 2018) . Statistical Review of World Energy [https://www.bp.com/en/global/corporate/energy-

economics/statistical-review-of-world-energy/downloads.html].
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The ma ority of those ows ( 1. ) are directed towards the Iberian Peninsula (Spain 
and Portugal) and Italy, mainly through captive corridors.

On the contrary, Libya exports only to a single country, i.e. Italy (4.6 bcm through the 
Greenstream pipeline), also due to the unavailability of LNG terminals.

Instead Egypt, the third main producer of the area, e ports almost negligible uantities 
of natural gas towards other countries, because of the high domestic demand: 0.10 bcm 
to Spain, 0.09 bcm to Italy and 0.0  bcm to France, all in the form of LNG.

Analysing data available in the international statistics, it can be seen that other 
countries (France, Turkey and Slovenia) show gas exports towards Mediterranean 
countries. It has to be highlighted, however, that those ows correspond to re-e ported 
uantities, originally coming from abroad. For instance, France in 201  re-e ported .1 

bcm to Spain through the physical connections at Larrau (with a capacity of 6 bcm/y) 
and Biriatou (0.4 bcm/y) and the Virtual Interconnection Point (VIP)19 Pireneos. Turkey, 
instead, supplied (with 0.6 bcm) Greece with gas coming from Azerbaijan.

Taking into account the overall trade, it can be observed that Italy is the country that 
mostly imports from countries belonging to the Mediterranean area (24.5 bcm). The 
import of Mediterranean gas accounts for 35.3% of the total Italian net gas import (that 
was e ual to 69.3 bcm in 201 ).

Despite the highest absolute value of imported ow, Italy is not the Mediterranean 
country with the highest import dependency from the Mediterranean area. In Europe, of 
61.  of Spain s net gas import is from Mediterranean countries. In Portugal this value is 
e ual to 9. , while in Greece it reaches 3 .9 . A lower level can instead be observed 
in France with 10.2%. Outside Europe, the percentage of import from Mediterranean 
e porters is relatively low with Tur ey at .  and Egypt at 6. , while it is e ual to 
100% in Tunisia and Morocco.

The gas trade among Mediterranean countries is summarised in Table 6.

19 Virtual Interconnection Points are several physical points grouped together to allow users to buy 
a single capacity service.
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Gas trade among Mediterranean countries
Gas ow (bcm) To

Country Spain Portugal France Italy Slovenia Croatia Greece Turkey Egypt Libya Tunisia Algeria Morocco

From

Spain -0.1 -17.36

Portugal -2.46

France 4.07 0.23 0.01 -4.36

Italy -4.64 -19.73

Slovenia 0.02 0.14

Greece -1.3

Turkey 0.59 -4.73

Egypt 0.1 0.08 0.09 -0.58

Libya 4.64

Tunisia -3.41

Algeria 17.36 2.46 4.36 19.73 1.3 4.73 0.58 3.41 1.13

Morocco -1.13

taBle 6 -  SoUrCe: I S Mar it, Eurostat and IEA data (2016, 201 )  (negative values correspond to 
e ported ows)

2.2 Gas o s from non- editerranean countries 15,16,17,18

For several countries, as noted before, the majority of natural gas comes from regions 
not belonging to the Mediterranean area. The majority of natural gas imports, in particular, 
come from Russia, which e ports 6 .9 bcm towards Mediterranean countries. In several 
of these countries, Russia plays a crucial role as the main supplier: with reference to the 
net gas import in 201 , Russia accounts for 3.  in Italy, .9  in Greece, .2  in 
Turkey and 20.3% in France.

In 201  the whole e port from Russia was through pipeline. The start of the 
commercial operation of the amal LNG plant at the end of 201  made it possible for 
Russia to e port LNG to Europe in 201 , and in particular to France, the Netherlands, 
Belgium and nited ingdom (namely to the Rotterdam, Montoir, eebrugge, Dun ir  
and Isle of Grain LNG terminals). owever, the largest part of the uantities was not 
used for internal consumption but has been re-exported to Asian countries, due to higher 
LNG prices in Asia.

The Netherlands and Norway are the other e tra-Mediterranean main suppliers. They 
ointly account for 3 .6 bcm, followed by atar (19.  bcm, completely as LNG, mainly 

directed to Italy, Spain, France, Egypt and Tur ey), Nigeria (12.2 bcm), Iran (10.  bcm) 
and Azerbaijan (6.3 bcm). Both Iran and Azerbaijan supply only Turkey – via pipeline – 
among the Mediterranean countries.

Considering the other suppliers, characterised by delivered ows lower than 10 bcm/y, 
Angola, E uatorial Guinea, Peru, Trinidad and the nited States can be mentioned. All 
these countries e port natural gas towards the Mediterranean area in form of LNG.

Focusing instead on the importing countries, significant dependencies on few a 
suppliers can be observed. 
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For instance, 99  of natural gas import in Italy relies only on 6 countries (Russia, 
Algeria, Libya, Netherlands, Norway, atar), and considering the imports from 
regions not belonging to the Mediterranean area, besides these main suppliers (Russia, 
Netherlands, Norway and atar), only small uantities (0.6 bcm) are from other countries 
(Nigeria, Trinidad and the nited States).

Also Spain shows the dominance of a key supplier, i.e. Algeria, which covers 49.9% 
of its import. A higher diversification with respect to Italy can be noticed considering 
the LNG supply from countries outside the Mediterranean area, with not negligible 

ows from Nigeria ( .  bcm), atar (3.  bcm), Peru (3.  bcm), Norway (0.9 bcm) and 
Trinidad (0.7 bcm).

In France, instead, about 90% of the net gas import is from non-Mediterranean areas, 
with a high contribution of Norway ( .3 , mainly via pipeline) and Russia (20.3 ).

Finally, also Tur ey shows a significant dependency on a ey supplier, i.e. Russia, 
whose share in the total gas import accounts for 48.2%.

The import of gas for the Mediterranean countries from countries located outside the 
Mediterranean area is summarised in Table 7.

Gas trade bet een editerranean countries and non- editerranean countries
Gas ow (bcm) To

Country Spain Portugal France Italy Slovenia Croatia Bosnia and er . Greece Turkey Israel Egypt Algeria

From

Angola 0.19 0.19

Austria 0.53 0.6

Azerbaijan 6.3

E . Guinea 0.28 0.1

ungary 0.53

Iran 10.82

Jordan -0.12

Netherlands 0.08 5.03 0.09

Nigeria 4.49 0.9 3.36 0.09 2.07 1.3

Norway 0.93 20.81 7.42 0.05 0.91 0.27

Peru 3.47 0.35

Qatar 3.6 0.41 2.1 6.62 0.16 1.37 5.54

Russia 9.33 30.18 0.29 0.23 2.9 25.95

Trinidad 0.74 0.08 0.33 0.42 0.63 0.08

0.09 -0.3

USA 0.1 0.19 0.78 0.28

Others 1.08 0.03 -0.86 -1.8

taBle 7 -  SoUrCe: II S Mar it, Eurostat and IEA data (2016, 201 )  (negative values correspond to 
e ported ows)

The analysis of these ows highlights the crucial issues related to a significant reliance 
of the gas import on a few suppliers for many of the importing countries belonging to 
the Mediterranean zone, thus highlighting the need – in mid- and long-term strategies
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aiming at enhancing energy supply security – to increase the spatial distribution of 
possible alternative sources (through the discovery and e ploitation of new fields located 
in different areas) and for new infrastructures able to allow a growth in the diversification 
of the import composition for those countries.

3 .  perSpeCtiVe on mediterranean gaS SoUrCeS and gaS CorridorS

The recently discovered fields in some of the Mediterranean countries pave the way for 
new possible scenarios of the import/export of natural gas across the Mediterranean area. 
Furthermore, the development of new infrastructures (pipelines and LNG terminals)  
even not directly connected to those fields  in the Mediterranean area could significantly 
modify the general framework of gas trade for the countries belonging to this zone.

Among these infrastructures, the focus can be put in particular on some key pipelines: 
the EastMed, the Interconnector Greece-Italy (IGI Poseidon), the Trans Adriatic Pipeline 
(TAP), the Interconnector Greece-Bulgaria (IGB) and the Ionian Adriatic Pipeline (IAP). 
Besides these, the construction of new LNG terminals (li e the r  Terminal in Croatia), 
or the recently completed phase 2 of the Revithoussa terminal in Greece could further 
enhance the European supply diversification.

3.1 The EastMed pipeline

The Eastern Mediterranean (EastMed) pipeline project refers to a pipeline that 
could allow Europe to import natural gas coming from the offshore fields located in 
the Levantine basin, namely the Leviathan field (in Israel, with estimated reserves of 
623 bcm) and the Aphrodite field (in Cyprus, with estimated reserves of 129 bcm). The 
project is carried out by the IGI Poseidon S.A., a 50%-50% joint venture between the 
Italian company Edison (controlled by the French group EDF) and the Gree  company 
DEPA.

The planned initial capacity of the pipeline is e ual to 10 bcm/y, and it is e pected 
that it would also ma e if possible to supply Cyprus with 1 bcm/y. Referring to its route, 
the pipeline will run for about 1,900 km, of which 1,300 as offshore submarine pipelines 
(that will be laid at a depth ranging between 3 km and 3.5 km) and 600 km as onshore 
pipelines. In particular, the following branches are foreseen20:
• 200 m offshore from the Levantine basin to Cyprus;
• 00 m offshore from Cyprus to Greece (island of Crete);
• 00 m offshore from Crete to Peloponnese (mainland Greece);
• 600 km onshore from Peloponnese to West Greece.

It is expected that this corridor will come into operation by 2025.
In the preliminary design of the infrastructure, exit points are planned to be set in 

Cyprus, Crete and Greece. The most important feature, however, is the possibility of 
connecting this pipeline with the Interconnector Greece-Italy. 

20 igi poSeidon. EastMed [http://www.igi-poseidon.com/en/eastmed].
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In fact, this would allow it to deliver the natural gas from the Levantine basin to 
Greece, Italy (thus potentially increasing in a significant way its role as a Mediterranean 
hub) and possibly in the future to Bulgaria (through the IGB pipeline). This could be one 
of the main impacts of the EastMed pro ect, together with the growth in diversification 
of European gas supply in terms of sources and corridors, thus lowering the import 
dependency from Russia and enhancing the energy supply security.

The needed investment for building the infrastructure is estimated at 6  G , a value 
that is comparable with other competing projects like the TurkStream (running from 
Russia to Tur ey across the Blac  Sea). A possible issue could instead be represented 
by the delivery cost of natural gas to Italy and Greece. In fact, if the production cost of 
offshore fields will be about  /MMbtu, the addition of transportation costs (that 
could be estimated at more than 2 /MMBtu) will lead to a final cost ranging between 
6 /MMbtu and  /MMbtu. Ta ing into account the fact that the Russian company 
Ga prom could sell in a profitable way its natural gas to Europe also lowering the final 
price to .  /MMbtu, the comparison underlines that  on the basis of the present 
configuration  the EastMed benefits will not arise from an economic cost-effectiveness, 
but from the above mentioned geopolitical impacts in terms of diversification and 
changes in the European supply panorama11,21.

3.2 The IGI and IGB pipelines

Like the EastMed project, also the IGI and IGB projects are carried out by the IGI 
Poseidon joint venture (with an additional joint venture in the case of IGB). In particular, 
the IGI Poseidon pipeline (also identified simply as Poseidon , as Interconnector 
Greece-Italy” or “Interconnector Turkey-Greece-Italy”) represents the true backbone of 
the system of pipelines described here. In fact, this infrastructure will start from the 
border between Turkey and Greece, will cross Greece and the Ionian Sea and will end in 
Italy (namely, in Otranto, located in the Apulia region). The pipeline will be characterised 
by a double interconnection, with the EastMed and the IGB pipelines. In this way, it will 
be able, in the future, to deliver the gas coming from the Levantine basin to both Italy 
and Bulgaria.

The project plans an initial capacity of 15 bcm/y at the border between Turkey and 
Greece, and an expansion capacity up to 20 bcm/y. Considering its route, the pipeline 
should have the following branches:
• 60 m onshore from ipi (Tur ey-Greece border) to Florovouni (Thesprotia area);
• 216 km offshore from Florovouni to Otranto (Italy).

Its construction could begin in 201922.
This infrastructure, as observed, can be considered the last section of the EastMed 

corridor. owever, it could be crucial also for e porting to Italy natural gas coming 
from the East. The interconnection with the Turkish network, in fact, could allow – for 
instance  a future ow of natural gas coming from the Caspian region or from Russia 

21 oilpriCe. The Mediterranean Pipeline Wars Are Heating Up [https://oilprice.com/Energy/
Natural-Gas/The-Mediterranean-Pipeline-Wars-Are- eating- p.html .

22 igi poSeidon. Poseidon [http://www.igi-poseidon.com/en/poseidon].
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through the previously mentioned TurkStream. It has to be noted that in 2016 the Edison 
and DEPA companies signed a Memorandum of nderstanding with Ga prom on natural 
gas deliveries from Russia across the Blac  Sea and third countries to Greece and from 
Greece to Italy, by means of the Poseidon pipeline, thus building a Southern route for 
Russian natural gas supply to Europe.

The other key infrastructure connected to the IGI Poseidon pipeline is the Interconnector 
Greece-Bulgaria, developed by ICGB AD, a 0 - 0  oint venture between IGI 
Poseidon S.A. and the Bulgarian Energy olding company. The infrastructure is 
characterised by an initial capacity of 3 bcm/y, which could be increased in the future up 
to 5 bcm/y at a later stage, depending on the market demand. Furthermore, this pipeline 
will be able to ensure physical and/or commercial reverse ow.

The pipeline starts near omotini, in Greece and ends in Stara agora in Bulgaria 
where it will be interconnected with the Bulgarian grid (operated by Bulgartransgaz), 
running for about 180 km. It is expected that this infrastructure will come into operation 
by 202023.

The IGB could allow several supply options for Bulgaria. It will in fact be 
interconnected not only to the Gree  grid (operated by the DESFA company), but also 
to the Trans Adriatic Pipeline, which will deliver Azeri gas to Italy (in June 2018 ICGB 
AD and the TAP consortium signed an agreement for cooperation in order to ensure the 
future connection between the two pipelines). During the last months of 201 , however, 
Bulgaria declared an interest in joining the EastMed project, in order to open its market 
to the supply of gas from the Levantine basin.

In this sense, also IGB could represent a key infrastructure due to the enhancing of 
the diversification of gas sources and corridors and the energy supply security in Sothern 
Europe. In particular, this infrastructure has been identified as one of the priority pro ects 
of the Central and South-Eastern European Gas Connectivity (CESEC) initiative of the 
European Union, aimed at supporting the development of strategic gas infrastructures in 
Southern and Eastern EU countries.

The offshore branch of the Poseidon pipeline, the IGB and the EastMed pipeline 
are included in the EU Projects of Common Interest (PCI), due to their possible role in 
reaching the European diversification and competitiveness targets for an integrated and 
secure market, able to lower the dependency on a limited number of energy sources and 
supply routes.

3.3 The TAP pipeline

The Trans Adriatic Pipeline (TAP) identifies a part of a gas corridor aiming at 
delivering natural gas produced by the Shah Deni  II field, located in the Caspian Sea 
near the Ba u coast in A erbai an, to Italy. This gas is firstly in ected into the South 
Caucasus Pipeline (SCP), which crosses Azerbaijan and Georgia up to the Turkey border, 
and then crosses Tur ey through the Trans Anatolian Pipeline (TANAP) up to ipoi, at 
the border with Greece. ere starts the TAP pipeline, which crosses Greece, Albania, the 
Ionian Sea and ends in Italy at Melendugno (in the Apulia region), about 20 m North of 

23 igi poSeidon. IGB [http://www.igi-poseidon.com/en/igb].
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Otranto (the entry point of the IGI Poseidon corridor). In particular, the infrastructure is 
composed of the following branches:
• 0 m onshore from ipoi (Tur ey-Greece border) to Ieropigi (Greece-Albania 

border);
• 21  m onshore from Bilisht end r ( or a region, Albania) to Fier (Albania);
• 10  m offshore from Fier coast (Albania) to San Foca (Italy) across Ionian Sea;
• 8 km onshore from the landing point (San Foca) to the connection with the national 

gas pipeline network.
The onshore pipelines will have a diameter of 48”, while the subsea branch will be 

characterised by a diameter of 36 . The ma imum altitude will be e ual to 2,100 m 
(in Potom, Albania), while the maximum depth under the sea level will be 820 m. The 
original pro ect plans two compressor stations, one in ipoi (Greece) and the other in 
Fier (Albania), with the possibility of an integrated physical reverse ow24.

The e pected capacity of the TAP corridor is e ual to 10 bcm/y, even if a possible 
expansion has already been foreseen: it will be able to double the maximum capacity, 
increasing it up to 20 bcm/y, by adding two further compressor stations in Bilisht 
(Albania) and Serres (Greece).

The partners of the TAP consortium are BP (20 ), SOCAR (20 ), Snam (20 ), 
Fluxys (19%), Enagás (16%) and Axpo (5%).

According to the development plan, the completion of the infrastructure and 
the beginning of its operation are expected by 2020, with an overall investment in 
construction of about 4.5 G$.

Also in the case of the TAP, one of the key aspects is represented by the importance 
that this infrastructure could have for Southern European countries. First of all, for Italy, 
which could have a significant ow of gas coming from areas other than Russia (up to 
20 bcm/y from TAP, plus the possible additional 10 bcm/y from the EastMed and IGI 
Poseidon pipelines) that could not only increase the internal supply diversification, but 
that could also be re-exported towards Central Europe. Furthermore, also Bulgaria and 
Bal an countries could receive benefits in terms of gas supply from the TAP pipeline. In 
fact, two interconnections are planned: the already mentioned one with the IGB pipeline 
for supplying Bulgaria, and another one with the Ionian Adriatic Pipeline (IAP), that is 
expected to cross the Balkan Peninsula from Albania to Croatia.

Due to its strategical relevance, also the TAP pro ect is included in the set of E  
Projects of Common Interest.

3.4 The IAP pipeline

The Ionian Adriatic Pipeline (IAP) is another important project involving the natural 
gas transmission in the Mediterranean area. In 2016, a Memorandum of Understanding was 
signed between four Bal an countries (Albania, Montenegro, Bosnia and er egovina 
and Croatia) and the A erbai an state oil company SOCAR on cooperation on building 
the IAP, with SOCAR as the technical consultant of the pro ect. This pipeline  that will 
be bi-directional – has an expected capacity of 5 bcm/y and will run across Albania, 

24 tranS adriatiC pipeline [https://www.tap-ag.it].
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Montenegro and Croatia (with a branch for delivering gas to Bosnia and er egovina), 
starting from Fier (in Albania) and ending in Split (in Croatia), with an overall length of 
11 m, supplying Albania (1 bcm/y), Montenegro (1 bcm/y), Bosnia and er egovina 

(0.5 bcm/y) and Croatia (2.5 bcm/y).
In particular, the following branches are foreseen by the feasibility study:

• 16  m through Albania;
• 9  m through Montenegro;
• 249 km through Croatia.

With 5 subsea sections (for an overall length of 52 km):
• 33 m from Bar to Budva (Montenegro);
• 3 m from Dobre  (Montenegro) to Prevla a (Croatia);
• 6.3 m at Cavtat (Croatia);
• 1.  m at Ri e a Dubrova a (Croatia);
• 8.2 km at Stonski zaljev and Pelješac (Croatia).

The pipeline diameter will be e ual to 32 , and a compressor station will be set in 
Split (Croatia). The interconnection between Croatia and Bosnia and er egovina will 
be ensured by a pipeline along the agvo d-Imots i-Posu e-Novi Travni  route, with 
an additional branch to Mostar.

The expected CAPEX has been estimated to be of 585 M€ (169 M€ for Albania, 118 
M€ for Montenegro, 298 M€ for Croatia)25.

The IAP will be connected to the TAP in Fier (Albania), according to a Memorandum 
of Understanding signed by the TAP consortium and the developers of IAP. Furthermore, 
in Split (Croatia), this infrastructure will be connected to the Croatian gas transmission 
grid, but in the future it could also be connected to the planned Adria LNG terminal 
established in r  island (Croatia).

For these reasons, the IAP could represent another important piece in the jigsaw 
for increasing the supply diversification in Southern and Eastern Europe, also allowing 
for a significant gasification of the Bal an region, with benefits in terms of security of 
the energy supply, environmental sustainability (by promoting a fuel shift from more 
pollutant sources like coal and oil to a cleaner resource such as natural gas) and economic 
development of the countries belonging to this area.

3.5 The LNG terminals

Besides pipelines, the evolution of natural gas trade across the Mediterranean area 
will also involve the construction of some new LNG terminals, which could have an 
impact on the diversification of gas imports, leading to an increase in the number of 
possible suppliers.

Among these import plants, the Gree  terminal of Revithoussa (recently upgraded) 
and the newly proposed terminal of Ale androupolis, the Croatian terminal of r  island 
and the Turkish terminal of Gulf of Saros can be mentioned.

25 IAP PMU (2018). “Ionian Adriatic Pipeline”, Western Balkans Gas Infrastructure Workshop, 
Vienna, 24 May 2018.
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Greece, in particular, at the end of November 201  completed the e pansion phase 
of the Revithoussa terminal (the only one currently e isting in Greece), located South of 
Athens. This terminal, operated by the Gree  gas company DESFA, was built in 2000, and 
during this last e pansion (characterised by a total cost uantified in 1 6 M ) its storage 
capacity has been increased from 130,000 m3 to 225,000 m3, by adding a third tank (with 
a capacity of 95,000 m3) to the two already e isting. The regasification capacity has 
been also increased from 5.2 bcm/y to 8.25 bcm/y. The relatively low previous storage 
value, that limited the use of this plant even during demand peaks, was the main reason 
for the upgrading of the terminal and the enhancement of its capacity. Furthermore, in 
concurrence with the capacity increase, port facilities have been modified in order to 
ma e it possible to accept - e  vessels26,27.

The single long-term LNG supplier of Greece is Algeria, with obligations up to 2021 
for import from the Ar ew and S i da LNG ports. All non-Algerian LNG imports in 
2017 have been related to private users (independent power producers and industries) 
and consisted in limited uantities from atar and Norway.

Even if the coverage of the internal Gree  gas demand does not seem to re uire 
additional LNG capacity, there is a pro ect for a new FSR  terminal (with regasification 
capacity of 6.1 bcm/y) to be built by 2020 near the port of Alexandroupolis, which 
has been proposed by Gastrade S.A., an affiliate of Prometheus Gas, a 0 - 0  
joint venture between Gazprom and Copelouzos Group. This terminal could in fact be 
important not for fulfilling domestic gas needs, but for e porting natural gas towards 
Bulgaria (through the IGB pipeline) and then to other Balkan countries (like Serbia) and 
the Eastern European markets, thus enhancing the role of Greece as a possible hub for 
Southern and Eastern Europe.

Another pro ect for a new Mediterranean LNG terminal is the one located on the 
r  island in Croatia, initially proposed by a consortium of companies including E.ON 

Ruhrgas, Total, OM  and Geoplin, which was then dissolved, and currently carried out 
by the LNG Croatia company. The initial capacity is e pected to not e ceed the capacity 
of the Croatian gas transmission systems, i.e. about 2.6 bcm/y, even if in the future 
a possible expansion up to 7 bcm/y is foreseen. As observed, this terminal could be 
connected to the IAP pipeline, thus further diversifying the gas supply mix in the Balkan 
area. Besides Croatia, in fact, other seven countries have been identified as potential 
mar ets for LNG from the r  terminal: ungary (as primary mar et), Austria, C ech 
Republic, Slova ia, Serbia, Slovenia and Bosnia and er egovina28.

It has however to be noted that very recently (on 20 December 201 , the final 
deadline for bids, already e tended twice during the year), LNG Croatia only received 
binding bids for terminal capacity amounting to 0.52 bcm and non-binding bids for an 
additional 0.3 bcm, well below that expected for making the investment in the terminal 
profitable. Conse uently, in the ne t months, decisions will be ta en with regard to the 
future outlook of the project.

26 iHS marKit (2018). Greece.
27 King & Spalding llp ( 2018) . LNG in Europe 2018: An Overview of Import Terminals in Europe, 

p. 36.
28 lng Croatia lCC. LNG Terminal Krk in Croatia.
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Finally, Tur ey  after having put into operation the D rtyol FSR  terminal in 201  
 has announced (through the national oil and gas company BOTA ) that another FSR  

LNG terminal will be built in the Gulf of Saros, near the Dardanelles, by 2019, with an 
expected capacity of 7.3 bcm/y29. This terminal is intended mainly to further increase 
Turkish security of supply.

4 .  impaCt analySiS oF poSSiBle SCenarioS

The possible evolution of natural gas availability, production and trade in the 
Mediterranean area, described in the previous sections in terms of both newly discovered 
resources and planned/possible future infrastructures, highlights the significance that the 
different scenarios related to it can have in modifying the supply mix of several countries, 
with conse uent impacts from the security and economic points of view.

In terms of production and export, the most important contribution can be expected 
from the Israel and Cyprus fields, at least in the mid-term. Considering the other producers, 
in fact, it can be firstly observed that Algeria has technically recoverable reserves of 
unconventional gas that have been uantified at about 19.  tcm, but the e ploitation 
of these shale gas resources – that could contrast the expected decline in national 
production from conventional sources – is currently hindered by several concurrent 
causes. These causes, in particular, include the high amount of water re uested for the 
hydraulic fracturing, difficult to be obtained in a widely desertic region such as Algeria, 
the substantial investments re uired to ma e these resources technically e ploitable and 
the public protests against hydraulic fracturing, especially in the Southern part of the 
country.

In Libya, instead, the e plorations for new fields have been stopped for several years 
as a conse uence of the 2011 civil war. Even if the perspectives seem more promising 
for oil than for natural gas, in October 2018 the British company BP, the Italian company 
ENI and the Libyan National Oil Company (NOC) signed an agreement to resume 
e ploratory drilling in the country by 2019. On the same occasion, ENI ac uired 0  of 
the BP oil and gas license in Libya, which  in turn  was e ual to ; the remaining 
15% is held by the Libyan Investment Authority. In particular, the contract refers to 3 
areas, two located in the onshore Ghadames basin and one in the offshore Sirt basin.

In Egypt, the discovery of several fields, among them the giant field ohr, the 
significant domestic gas demand and the outloo  related to its future evolution ma es 
it probable that the majority of new production – at least in the mid-/long-term – will 
be used for fulfilling internal needs. Nevertheless, some possibilities for restarting in a 
significant way the e port could be related to the connection with the Israeli and Cypriot 
gas fields Leviathan and Aphrodite. The e port to Egypt of gas produced in these fields, 
coupled with the internal production from ma or fields li e ohr and Nooros, could 
enable the Egyptian e port of LNG, especially from the Id u plant.

The most important impacts on gas supply in the Mediterranean area could thus 
be due to the offshore gas fields located in Israel and Cyprus and  besides possible 

29 iHS marKit ( 2018) . Turkey.
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future e ports to Egypt for li uefaction and re-e port  to the EastMed pipeline and the 
possibility of delivering to Europe (in particular, to Italy) significant uantities of natural 
gas (10 bcm/y).

Focusing on Italy, the coupling between this gas corridor and the other already under 
construction, i.e. the TAP one (that, considering its possible expansion, could transport up 
to 20 bcm/y), could greatly modify the supply composition of the country. Considering 
the current (2017) gas import, in fact, the overall amount corresponds to 69.3 bcm/y, 
with the main contribution coming from Russia (30.2 bcm/y). The sum of EastMed 
and TAP could thus theoretically replace the Russian gas. For evaluating the impact on 
diversification, we assume a scenario characterised by the substitution of about half of 
the Russian supply (1  bcm/y) with gas coming from EastMed (  bcm/y) and TAP (10 
bcm/y), keeping stable the remaining imports (see Table 8).

Natural gas supply composition in Italy in 2017 
and a possible scenario including TAP and EastMed corridors

Supply country Import in 2017 (bcm/y) Scenario TAP  EastMed (bcm/y)

Russia 30.2 15.2

Algeria 19.7 19.7

Norway and Netherlands 7.4 7.4

Qatar 6.6 6.6

Libya 4.6 4.6

Israel and Cyprus - 5

Azerbaijan - 10

Other 0.7 0.7

Total 69.3 69.3

taBle 8 -  SoUrCe: I S Mar it data

Calculating the Shannon-Wiener e uitability inde 30 in the form:

where:
•  pj: share of supplier j
•  s: number of suppliers

it can be observed that – as expected – the considered scenario increases the 
diversification, with a growth in the H’ value from 0.79 to 0.89.

In this scenario, the weight of the Mediterranean area is significantly enhanced: 
Algeria, Libya, Israel and Cyprus jointly considered could account for 42.4% of the total 
gas import.

30 The inde  ranges between 0 and 1; 0 corresponds to the case of a uni ue supplier, while 1 
corresponds to the ma imum diversification (i.e. uniform distribution of suppliers).

∑
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The increase in diversification could be obviously beneficial from the point of view of 
the supply security under a geopolitical perspective. This can be uantified by referring 
to indexes able to provide a numerical assessment of socio-political dimensions related 
to the governance of each country. In particular, the six country governance indicators 
provided by the Wold Bank project Worldwide Governance Indicators (WGI)31 for the 
year 2017, related to voice and accountability, political stability and absence of violence, 
government effectiveness, regulatory uality, rule of law and control of corruption, can 
be considered. By calculating the average value for each country with reference to the 
percentile rank among all countries – ranging from 0 (worst) to 100 (best) – it can be 
noted that the values for the analysed suppliers are the following:
•  3.32 for Libya
• 21.38 for Algeria
• 2 .12 for Russia
• 27.64 for Azerbaijan
• 62.70 for Qatar
• 70.93 for Israel
• 78.27 for Cyprus
• 9 .3  for Netherlands
• 9 .3  for Norway

On this basis, the substitution of a part of the supply from Russia with a mi  of 
imports from A erbai an (showing an inde  slightly higher than the Russian one), Israel 
and Cyprus (significantly higher than Russia) could be effective in lowering the ris  
related to possible political instabilities, with positive impacts on the imported ows 
and thus the national energy security. It has however to be emphasised that those metrics 
might not holistically include all the aspects that affect the geopolitical stability of a 
country, and conse uently a strong direct relationship between the proposed numerical 
values and the actual geopolitical stability of a given country could not be verified in all 
the cases.

To uantitatively assess in a simple way the effects of a modification in the supply 
mix on the energy security (even if under the above mentioned limitations), the risk 
value associated to each supply can be calculated by multiplying a country risk index 
associated to each supply country – considered as the probability that the supply from 
this country could fail due to geopolitical reasons  and the imported ow by country. 
In particular, the risk index is obtained from the WGI indicator as complement to 100 
of this indicator (which, in turn, provides a measure of the geopolitical reliability of 
the country), divided by 100. As further hypotheses, an average risk index is associated 
to Netherlands and Norway and to Israel and Cyprus, while the import from other not 
specified countries is not included, as it accounts for about only 1  of the total. The 
obtained results are shown in Table 9.

31 tHe World BanK ( 2018) . Worldwide Governance Indicators (WGI) [http://info.worldbank.org/
governance/WGI/#home].
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Risk of gas supply in taly .r.t. the 2 1  configuration 
and the scenario including TAP and EastMed corridors

       Geopolitical Ris     Import in 2017      Scenario TAP  EastMed

Country Average WGI 
Index

Ris  
Index

Imported ow 
(bcm/y)

Ris  value 
(bcm/y)

Imported ow 
(bcm/y)

Ris  value 
(bcm/y)

Libya 3.32 0.97 4.6 4.4 4.6 4.4

Algeria 21.38 0.79 19.7 15.5 19.7 15.5

Russia 27.12 0.73 30.2 22 15.2 11.1

Azerbaijan 27.64 0.72 0 0 10 7.2

Qatar 62.7 0.37 6.6 2.5 6.6 2.5

Israel and Cyprus 74.6 0.25 0 0 5 1.3

Netherlands and Norway 95.86 0.04 7.4 0.3 7.4 0.3

Total 44.7 42.3

taBle 9 -  SoUrCe: eESL EC PoliTO on I S Mar it and World Ban  data

It can thus be observed that the considered scenario, involving both the EastMed and 
TAP pipelines, leads to a reduction in the overall risk related to the Italian supply of 5.4% 
with respect to the current (201 ) configuration.

On the contrary, the proposed configuration might not be cost-effective from a purely 
economic point of view. In fact, as mentioned in the previous sections, the cost of natural 
gas delivered to Italy through the EastMed pipeline could range between 6 $/MMbtu and 
8 $/MMbtu. Estimates for the Azeri gas imported through the TAP by the Oxford Institute 
for Energy Studies foresee a cost for the delivered gas of about . .09 /MMbtu32. 
Russian gas can reasonably remain below  /MMbtu and, according to some analyses, 
Ga prom could be able to reduce it to about  /MMbtu still maintaining profitability. 
Even if, in the mid-/long-term, the situation could remarkably change and these values 
could be modified, the comparison underlines that the main reason for promoting a shift 
towards a reduced dependency on a single supplier is mainly political, driven by the 
above-mentioned goal of enhancing energy security at European level. A recent example 
is the laip da LNG FSR  terminal in Lithuania, which promoted a revision of the long-
term contracts between the Baltic Member state and Russia safeguarding the security of 
supply of the country.

Another key point that could make the complete development of both TAP and 
EastMed pro ects beneficial for Italy is the possibility of becoming a natural gas hub for 
Central Europe, as the overall imported uantity could significantly e ceed the internal 
demand. With respect to the possibility of exporting natural gas, on March 14th 2018 the 
first reverse physical ow was transported from Italy to Swit erland by means of the 
Transitgas pipeline. Investments for increasing the transmission capacity between Italy 
and Switzerland through the Passo Gries interconnection and between Italy and Austria 
through the Tarvisio interconnection have already been made, completing the network 
upgrade in October 2018. 

32 tHe oXFord inStitUte For energy StUdieS ( 2016) . Azerbaijan’s gas supply squeeze and the 
consequences for the Southern Corridor, Oxford University, p. 21.
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This allows Italy to export up to 40 mcm/d (i.e. about 13 bcm/y) through Passo Gries 
or up to 18 mcm/d through Tarvisio and the remaining part through Passo Gries. This 
gas could thus reach the markets of Switzerland, Germany (up to 22 mcm/d), France 
(up to 9.  mcm/d), Belgium and the Netherlands from Passo Gries, and of Austria and 
Germany from Tarvisio. Future additional investments for improving the internal South-
North lines could further enhance these e port options. In this way, ta ing into account 
the possibility of being connected to all the ma or supply areas (Russia, Algeria, Libya, 
North Sea, Caspian and the Levantine basin in the Mediterranean Sea) and the availability 
of LNG terminals, Italy could play a ey role in the European gas systems, allowing for 
an increase of the overall diversification and supply security and for the implementation 
of an effective interconnected European gas market.

Besides Italy, crucial players in the Mediterranean area are Greece and Turkey, 
due to the fact that they will be transit, start or end countries for many of the future 
captive corridors previously mentioned, li e EastMed, TAP, TANAP, IGI Poseidon, 
IGB and TurkStream. For this reason, they will also be fundamental for supporting a 
full penetration and spread of natural gas in the Eastern/Southern European countries 
(especially those belonging to the Balkan Peninsula), thus allowing the growth of a more 
capillary and integrated European gas network and reducing the import dependency on a 
few suppliers, as presently happens in several areas.

Finally, the construction of new LNG terminals  li e those analysed in paragraph 3 
– along the Mediterranean coasts could lead to a further enhancement of the gas system 

e ibility, with additional positive effects in terms of fulfilment of the demand and of 
increase in the overall supply diversification and security.

The described scenario should be viewed with caution, as unavoidable uncertainties 
characterise the relationships among exporter and importer countries, and the competition 
among gas sources (infrastructural projects) is also conditioned by the competition 
among natural gas and other energy sources.

Some further considerations can be added to identify drivers and barriers for the 
perspectives of natural gas in the Mediterranean context:
• Climate and environmental policies. The member states of the EU under the current 

efforts to decarbonise the economy are subject to increasing efforts to reduce the 
carbon intensity of their economies. This plays an unfavourable role in the long-
term gas demand, but in the mid-term natural gas ma es it possible to reduce G G 
emissions during the phasing-out of coal, and the reduction of the use of oil, in 
energy and industrial application. Carbon Capturing and Storage (CCS) has been 
developed among the possible technological options to mitigate and allow the retrofit 
of existing fossil fuelled energy processes. The future diffusion of CCS, together with 
the industrial use of stored CO2 will in uence the carbon budget of the decades to 
come, and the role of natural gas as a bridging fuel. 

• Integration of renewables. The transition toward a low-carbon economy referred in the 
previous point is li ely to be characterised also by an increasing electrification and by 
the adoption of renewable energy technologies. Even in an extremely decarbonised 
power mi , natural gas remains attractive as a source of e ibility to accommodate 
scarcely predictable and intermittent renewable sources. As long as the cost of forms 
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of electricity storage will not substantially decrease, gas fired power plants will 
remain the key option to complement heat and power production by renewables in 
modernised power systems. Moreover, among the sources of natural gas that can be 
used in the modern gas systems, it is also generally accepted that in a near future 
the gas from biomasses (from agricultural supply chains and waste treatment) will 
benefit from e isting distribution and transmission networ s. Another promising field 
of applications that confirms the attractiveness of investments in gas infrastructures 
is the development of hydrogen-based technologies. The current investment in gas 
infrastructures will be likely to enable also the future adoption of Power to Gas (P2G) 
and hydrogen storage, also for transport applications.

• Increasingly interconnection capacities. In the European context, the traditional trade 
relationships between supplier and consumer were based on a one-to-one interaction, 
with physical infrastructures re ecting the countrywide scale of trade. The current 
efforts to implement an EU integrated energy market, despite not completed, already 
allow gas subsystems to co-operate on an international scale. As a general trend, the 
intention to maintain and consolidate the resilience of the system and the freedom to 
trade over long distances work in favour of the hypothesis of an EU polycentric gas 
market with multiple gas hubs.

• L G as a source of exibility and diversification of supply. LNG has traditionally 
been wor ing for decades on consolidated routes with ows regulated by long-term 
contracts, as in the case of pipelines. Gradually this pipeline model has shifted to a 
more e ible mi  of spot mar et and long term transactions with more diversified 
routes. Loo ing at E  importers of LNG, four years ago one out of ten LNG cargoes 
was contracted on the spot mar et. Nowadays, one out of three cargoes delivers LNG 
through spot market transactions to European customers. Figure 1 illustrates how 
this increase has taken place in the EU like the global average, but at a faster pace. 
The key importers in the Mediterranean basin are actually Spain and Turkey, but 
also Greece and Italy and Israel. Outside the Mediterranean space, the major EU 
actor using LNG as a source of e ibility of supply is the . Figure 2 summarises 
a brea down of global LNG ows: atar, Australia and Malaysia are the first main 
global e porters. The case of the S as an LNG e porter re ects the choice not to 
expand the share of natural gas to cover the internal demand of primary energy, but 
rather the intention to promote the US as a potential supplier of natural gas. Figure 3 
is a global map of proposed and e isting li uefaction (blac  points) and regasification 
terminals (grey points). It can be noted that the LNG as a means of diversification of 
trade partner may be seen in both ways, from the perspective of customers, but also 
from the perspective of suppliers, that can reach remote customers if a commercial 
viability e ists. This may be the case of apanese and other Asian LNG mar ets, 
where the LNG commodity reaches price levels much higher than in the Atlantic 
and Mediterranean contexts. This may justify, on economic grounds, the decisions 
to re-e port LNG on a spot mar et: the minor ows in the centre bottom of map 
are in fact re-exports of reloaded cargoes, e.g. as the cases of Spain and France. 
LNG also has a future potential, as it can be used as a maritime fuel in gas engines. 
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33 international maritime organiZ ation (2015). The Third IMO Greenhouse Gas study [http://
www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Greenhouse-
Gas-Studies-2014.aspx].
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FigUre 1 - SoUrCe: RC on I S Waterborne data

Sankey diagram of Global LNG trade flows (2018, millions metric tonnes)

FigUre 2 - SoUrCe: RC on I S Waterborne data

Recent estimates (IMO, 201 )33 have advocated the use of LNG as gas engines used 
for vessels have generated lower emissions of local pollutants. In these engines, some 
of the methane is emitted in the atmosphere as uncombusted fuel when the engine 
runs at low loads. Therefore, the ey driver of a future widespread adoption of LNG 
as a fuel for commercial vessels is the efficiency of maritime engines in limiting these 
types of methane slips.
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Terminali GNL di liquefazione e rigassificazione esistenti e pianificati

Liquefaction

Regasification

FigUre 3  - SoUrCe: PLATTS data

• The relationship between natural gas and oil market. Pricing mechanisms that 
determine the price levels for natural gas on long-term contracts of pipeline link 
a part of the gas price to the spot price of a substitute commodity: crude oil. This 
implies that the future patterns of oil prices have a potential correlation with the 
future competitiveness of natural gas. Shortages and tensions on the oil market 
driving the volatility of crude prices have effects on the attractiveness of take or 
pay contract on the gas market, even if no changes affect the availability of gas. The 
oil-gas indexation is therefore a further driver that may affect the competitiveness 
of specific sources of gas, of spot mar et transactions and of the financial mar ets 
related to natural gas.

• Geopolitical factors. As introduced pointed out, Russian gas currently remains the 
most cost competitive option to provide natural gas to European customers, but 
the geography of Ga prom s access to the E  mar et via pipeline, in the strategies 
announced by the Russian company are li ely to change. Ga prom has repeatedly 
announced its intention to substantially reduce the supply to the EU through Ukraine, 
promoting the construction of alternative pipeline routes:
 Nord Stream 2, directly to Germany, and
 TurkStream, two different pipelines with one starting from the compressor station 

Russ aya , crossing the Blac  Sea and then entering in Greece, and the second 
one, starting from the compression station “Beregovaya”, crossing Turkey.

This would imply that a radical diversification of routes is li ely to ta e place in a few 
years, with a possible consolidation of the north path to Germany and/or a new hub for 
the distribution of gas in Greece and Italy.
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The sea section of the TurkStream has been completed. This, like its predecessor 
projects South Stream or the Blue Stream, intended to provide gas mainly for Turkey, 
bypassing the actual route through raine, Romania, Bulgaria and Greece, the 
TurkStream, represents at the same time a new route to the EU markets. As already 
mentioned, this set of projects, together with the Mediterranean gas resources, are likely 
to redefine the mar et role of actors such as Greece and Italy.

5 .  ConClUSionS

The current configuration of natural gas system in the Mediterranean area shows the 
coexistence of both main producers/exporters (namely Algeria and Libya located on the 
Southern coast) and large consumers with insufficient, limited, or negligible internal 
resources and high dependency on import from abroad (in particular European countries, 
li e Italy, France and Spain, located on the Northern side of the Mediterranean Sea).

The present gas trades already highlight the important role played by the Mediterranean 
suppliers, in particular Algeria for both Italy and Spain, and the newly discovered 
offshore fields in the Eastern Mediterranean (especially in the so-called Levantine basin) 
are e pected to further increase this importance. The giant field ohr in Egypt and  
above all  the Leviathan field (in Israel) and the Aphrodite field (belonging to Cyprus) 
could, in fact, allow for a high export from those countries towards Europe.

The construction of new infrastructures – in particular the EastMed and the IGI 
Poseidon gas pipelines, able to deliver natural gas produced in the Levantine basin to 
Italy through Greece, and the IGB, which will connect Greece and Bulgaria, thus leading 
to new supply options for the Eastern European countries – could represent the backbone 
of these e port alternatives, which could significantly impact on the European energy 
systems during next decades under different perspectives.

On the one hand, the possibility of importing significant additional uantities of gas 
from the Mediterranean area, coupled with the expected new supply from the Caspian 
area through the Trans Adriatic Pipeline (TAP), currently under construction and that 
could deliver in the future up to 20 bcm/y of Azeri gas to Italy through Turkey, Greece 
and Albania, could enable a significant increase in supply diversification, reducing the 
weight of Russia and conse uently enhancing the energy supply security of Europe.

Furthermore, this evolution is strictly related to the role that countries like Italy could 
have, becoming a natural gas hub for Europe. The possibility of re-exporting a part of 
the overall amount of gas that will arrive in Italy from both the Eastern Mediterranean 
fields and A erbai an (that could account for 30 bcm/y) to Central Europe (Swit erland, 
Germany, France, Belgium, the Netherlands and Austria) through the reverse ow 
in Passo Gries and Tarvisio will in fact enhance the importance of Italy itself in the 
European system.

Similarly, Greece and Turkey are expected to become crucial players, because of the 
ma ority of these ey gas corridors (EastMed, IGI Poseidon, IGB, TAP, TANAP, but also 
the Tur Stream, considered together the Nord Stream pipeline one of the options that 
Russia could adopt for supplying Europe bypassing raine) will cross their territory.
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Moreover, the interconnections among these infrastructures will make possible a 
significant gasification of the Eastern European countries, in particular those belonging 
to the Balkan Peninsula (mainly thanks to the link between the TAP and the Ionian 
Adriatic Pipeline), with benefits in terms not only of diversification, but also of economic 
development and sustainability (due to a fuel switch from the more pollutant coal and oil 
to a cleaner, even if fossil, source).

Finally, an important contribution could be provided by an increase in the role played 
by LNG, whose mar et is progressively evolving towards a mi  of spot mar et and 
long-term transactions, which could lead to additional e ibility and diversification of 
the supply.

To conclude, even if unavoidable uncertainties and the competition among natural gas 
and other energy sources should be carefully taken into consideration, the Mediterranean 
area will reasonably represent in the next years one of the key areas that could most 
affect the future infrastructural and mar et configuration of the European gas system 
and, from a holistic perspective, the effective implementation of a secure, affordable and 
sustainable Energy Union.




