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An uneven availability of energy resources

Source: IEA Statistics
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Fossil fuels dependency: 93.4%
Overall import dependency: 60.4%

Fossil fuels dependency: -34.4%
Overall import dependency: -32.8%

Fossil fuels dependency: 79.2%
Overall import dependency: 67.8%

• Energy import dependency is relevant 
in Northern and Eastern shores, due to 
limited availability of resources

• Import dependency is >50% in all the 
countries of these shores, with few 
exceptions: France (due to nuclear 
energy), Montenegro, Bosnia and 
Herzegovina and Slovenia (thanks to the 
availability of coal and biomass), Albania
(exploitation of hydro and availability of 
some crude oil reserves), Israel and 
Syria (presence of natural gas reserves)

• On the other hand, in the Southern
shore are located relevant net
exporters of fossil fuels, namely Algeria
(for natural gas) and Libya (for both 
crude oil and gas)



The role of Russia in the Mediterranean energy mix 

Source: Eurostat

Dependencies from Russia in the Northern shore before crisis
COMMODITY COUNTRY 2020 [%]

NATURAL GAS

Spain 10.4
Portugal 9.7
France 16.8
Italy 43.3
Slovenia 99.7
Croatia 100.0
Bosnia and Herzegovina 100.0
Greece 39.0

CRUDE OIL
France 8.8
Italy 11.1
Greece 17.7

OIL PRODUCTS

Spain 4.2
France 16.7
Italy 8.1
Malta 8.2
Slovenia 13.0
Albania 7.9
Greece 14.1

SOLID FUELS

Spain 46.0
France 31.8
Italy 52.7
Croatia 70.4
Bosnia and Herzegovina 19.2
Albania 63.6
Greece 87.0

Commodity Value of import from 
Russia [G€]

Share on total import value [%]

Natural Gas 5.6 20.5

Crude Oil 5.5 8.7

Oil Products 9.0 25.5

Solid Fuels 0.7 24.7

Total 20.7 16.2

Value of import from Russia in the Northern shore (2020)
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• Before the 2022 crisis between Russia and Ukraine, Russia played a 
key role in the supply of countries belonging to the Northern shore

• Crucial relevance of natural gas, particularly in some Northern 
countries like Italy (43.3% of the total gas import in 2020)

• The weight of Russia on the EU natural gas import increased from 
31% in 2010 to about 39% in 2020

• Real time estimation of EU payments to Russia for fossil fuels 
import by the Finnish think-tank CREA from 24/02/2022: 122 G€ at 
the end of November 2022 (67.0 G€ for oil, 52.0 G€ for gas and 3.2 
G€ for coal)

• The High Representative of the Union for Foreign Affairs and 
Security Policy, Josep Borrell, on April 6, 2022 quantified in 1 G€/d
the total EU energy expenditure towards Russia



The change of priorites in the energy attributes
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 Given the difficulty to maximise the 3 desirable attributes of the energy sysyems at the same time, each country has
to identify its priorities w.r.t. the 3 attributes  possible barriers and need for strategic policies and investment
choices

 The conflict between Russia and Ukraine is currently shifting the priority from sustainability (which represented
the key driver of the “ecological transition” in the last decade) to security (given the strong impacts on the energy
supply) and equity (due to the effects on energy prices and the cascading consequences on the energy bill for
households and for the industrial sector)

Security Equity

Sustainability
Security Equity

Sustainability

Before crisis After crisis
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The impacts of the crisis on the Mediterranean energy system

Natural gas price (€/MWh) according to a gas future related to December 2022 (source: TTF)

• Strong increase in gas price: from 72 €/MWh on 21 February 2022 to 172 €/MWh on 7 March
• Peak of 350 €/MWh on 26 August
• In the following months, decrease up to 100 €/MWh in October 2022, mainly due to the reduction in the 

demand and to the fact that European countries reached the expected filling levels of storage system
• Currently, signals of a possible further increase
• Forecasts from S&P - Global Platts, estimates that gas prices will remain >100 €/MWh until the end of next 

winter falling to ≈70 €/MWh by mid-2023 and to 60 €/MWh only in 2025

E. Bompard – Alternative fuels: an opportunity for the Mediterranean region?



The crisis effects: a throwback to a “black” dialogue?
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• Fossil fuels still play a crucial role in the 
Mediterranean

• In 2019, the share of fossil commodities in the 
TPES was 75.2%: 64.0% in the Northern shore, 
86.5% in Eastern and 95.8% in Southern

• Fossil fuels import dependency: Northern 
shore 93.4%; Eastern 79.2%; Southern -34.4%

• The quasi-totality of the proved reserves of 
natural gas and oil are located in the Southern 
shore:  206.5 Tm3 (94.9%) of gas and 7.89 Mt 
(94.9%) of oil

• Relevant net exporters of fossil fuels on 
Southern shore: Algeria (natural gas) and Libya 
(both crude oil and gas)

The “black” energy dialogue

H2

The “green” energy dialogue

• Exploitation of the relevant renewable 
potential, especially w.r.t. solar and wind 
energy

• Integration among different commodities: 
electricity from RES, hydrogen, geothermal 
and solar heat, alternative fuels

• Creation of a trade of RES-based energy 
commodities across the Mediterranean: e.g.
electricity from RES through new power lines; 
gaseous green hydrogen and synthetic gas 
through existing gas pipelines, biofuels and 
liquid synthetic fuels through maritime routes

Energy Transition

2022 Russia-Ukraine conflict is 
reinforcing the “black” 

dialogue, slowing down the 
ongoing transition, as 

contingency measure for 
replacing Russian supply



Strengthening the “black” energy dialogue
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Italian Natural Gas Import 
in October 2022

0.03 Mm3/m
0.6% of the total

2 Mm3/m
40.3% of the total

Tarvisio (TAG)

Mazara del Vallo (Transmed)

• Need for rapidly substituting energy flows from Russia  increase in fossil-based dialogue thanks to 
infrastructures already available and exploitable (e.g. the Transmed and Medgaz pipelines)

• In few months Algeria has replaced Russia as major gas suppliers in Italy
• Possible further enhancement if a wider exploitation of the resources in the offshore Levantine basin (among 

Israel, Cyprus and Egypt) will be carried out, with the constriction of the Eastmed gas pipeline

Source: Snam
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Algeria

Russia



The commodity interplay for a “green” dialogue

• Electricity from renewables is expected to 
assume the central role in the future energy mix 
and in building a new “green” dialogue

• However, electricity cannot completely
decarbonise by itself the Mediterranean energy 
systems, due to “hard-to-abate” final uses (e.g., 
production of high temperature process heat in 
industry and long-distance maritime and 
aviation transport)

• Need for a synergy between electricity and 
other commodities, like green hydrogen
(produced through water electrolysis by means 
of electricity from RES), geothermal, solar
thermal and nuclear heat, and alternative fuels

Synthetic fuels

H2

Electricity from RES

Hydrogen

Geothermal heat

Solar thermal heatNuclear heat

Biofuels
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Classification of the alternative fuels
International classification according to ICAO CORSIA framework

ICAO: International Civil Aviation Organization
CORSIA: Carbon Offsetting and Reduction Scheme for International Aviation
CCUS: Carbon Capture, Utilisation and Storage
DAC: Direct Air Capture

EU classification according to the RED II Directive
Alternative 

Fuel Definition Target (2030) Caps

Biofuels Produced from biomass

Count toward 
the overall 14% 
of RES in 
transport 
target

- Biomass from 
food/feed 
crops: 7 %
- Annex IX, Part 
B list feedstock 
(Cooking Oil 
and animal fat): 
1.7%

Advanced 
Biofuels

Feedstock from Annex IX, Part A 
list (algae, biomass fraction of 
municipal waste and household 
biowaste, straw and ligno-
cellulosic residues, tall oil, …)

1.75 % in 
transport sub-
target

N.A.

RFNBO

Renewable liquid and gaseous 
transport Fuels of Non-Biological 
Origin. Liquid or gaseous fuels 
which energy content is from 
renewable origin (non-biomass).
Also known as “e-fuels”, from 
Power-to-X processes (from 
green H2)

Count toward 
the overall 14% 
of RES in 
transport 
target

N.A.

RCF

Recycled Carbon Fuels. Produced 
from liquid or solid waste streams 
of non-renewable origin.
Use the residual fossil energy 
present in certain types of wastes 
and by-products

Could count 
toward the 
overall 14% of 
RES in 
transport 
target

N.A.



Current status of alternative fuels – Northern shore

Source: Eurostat
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Biodiesel Biogasoline Biogas and Biomethane

• The biofuels penetration in the Mediterranean area 
differs greatly among the shores

• Specific targets and mandates has facilitated consistent 
figures in transport sector in the Northern shore, even 
with significant differences

• France (steady high level of biodiesel and growing trend 
for biogasoline), Spain (growing trend for biodiesel) and 
Italy (quite steady figures for biodiesel and low figures for 
biogasoline) present a biofuels consumption of an order 
of magnitude > than the remaining EU Mediterranean 
countries

• Share of biodiesel in the total energy consumption of 
transport in 2019: 5.6% in France, 4.5% in Spain, 3.5% in Italy 

• Share of biogasoline in the total energy consumption of 
transport in 2019: 1.4% in France, 0.4% in Spain, 0.1% in Italy 

• Italy, which has one of the biggest circulating fleet of NG-
powered road vehicles in the EU, is the only country in 
the Mediterranean region currently consuming
biomethane in the transport sector

Liquid and gaseous biofuels consumption in 
transport sector for the Northern shore
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Current status of alternative fuels – Eastern and Southern shores

Source: Authors’ elaboration on World Energy Balances (IEA)

• Widening the framework also to solid
biofuels, used out of the transport sector, 
some biomass usage figures come out

• The country figures are quite stables across 
the period, with the notable exception of
Turkey, where the final consumption almost 
halved

• Only Turkey and Cyprus have some
biofuels consumption in the transport
sector: 63 ktoe for Turkey, and 11 ktoe for 
Cyprus in 2019

• Even if the historical figures on biofuels 
consumptions in the Southern an Eastern 
Mediterranean shores are almost non-
existent, there is some potential capacity
expected to be deployed in the near future
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Primary solid biofuels final consumption for 
Eastern and Southern shores
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Long-term scenarios – Key messages

Source: Authors’ elaboration on World Energy Balances (IEA)

• Several long-term scenarios have been analysed, including:
o JRC Global Energy and Climate Outlook (GECO) - Current Policies and 1.5 C scenarios
o PRIMES (PRice-Induced Market Equilibrium System) Scenarios: Reference Scenario 2020 and FitFor55 scenarios
o European Commission “Clean Planet for all” scenarios (Baseline; EE, focused on energy efficiency; CIRC, focused 

on circular economy; ELEC, focused on electrification; H2, focused on hydrogen; P2X, focused on e-fuels; COMBO, 1.5TECH e 
1.5LIFE sustainability-oriented, pursuing higher targets of GHG emissions reduction, up to 100%)

• Alternative fuels could have a relevant role in decarbonising the transport sector, but not immediately
• All scenarios foreseeing net zero emissions or important GHG reduction predict a role of these fuels but 

after 2030
• Alternative fuels, and in particular e-fuels, are not alternative but synergistic to electrification
• All alternative fuels will contribute to transport sector, whose total energy consumption is expected to 

decrease thanks to improving technological efficiency
• A deployment of alternative fuels beyond the transport sector is also expected
• Additional policies interventions are crucial: “reference” or “current policies” scenarios do not foresee 

relevant alternative fuels deployment and need to be integrated to allow their penetration
E. Bompard – Alternative fuels: an opportunity for the Mediterranean region?



Long-term scenarios for transport sector– Some examples

JRC – GECO, Current Policies, EU27

JRC – GECO, 1.5 C Scenario, EU27
JRC – GECO, 1.5 C Scenario, 
Southern and Eastern shores

European Commission – Clean 
planet for all, EU27

E. Bompard – Alternative fuels: an opportunity for the Mediterranean region?

17.8% 18.5% 17.4%9.3%
11.2% 13.0% 11.3% 7.5%9.7%5.3%

5.3% 9.9% 8.5% 6.8% 5.7% 4.2%

2.3% 6.6% 9.1% 10.0%

27.9%27.5%16.8%
2.6%

8.6% 16.2% 13.9% 8.4%2.4%
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Potential role of alternative fuels in transport sector

Source: IEA Statistics

• Alternative fuels cannot represent a competitor to electricity in the energy transition process, but can support it 
in decarbonising “hard-to-abate” sectors, like the long-distance aviation and maritime transport ones

• An analysis of technical potential for biofuels production, based on biomass feedstock availability potential, in the 
Mediterranean for 2030 has been performed, focused on 3 production pathways: ① Sustainable Aviation Fuels (SAF) 
and Renewable Diesel from ligno-cellulosic biomass; ② SAF from waste oils and fats (like used cooking oil); ③
Bio Liquified Natural Gas (LNG) from anaerobic digestion of Organic Fraction of Municipal Solid Waste (OFMSW)

o Estimated total technical potential for the Northern shore ≈28 Mtoe (18% of the current fossil demand)
o SAF potential from oils and fats could cover ≈15-16 % of the SAF mandates-driven demand for 2030
o Bio-LNG production could cover ≈20% of the expected biofuels demand for the maritime sector
o Southern and Eastern shores estimated technical potential proved slightly lower, due to the existing uncertainties

• Moreover, an assessment of substitutability of oil products with synthetic fuels obtained via Fischer-Tropsch
process using green hydrogen (via electrolysis) and carbon dioxide (by capturing it from the emissions of industrial 
activities) as input feedstocks has been carried out, showing the impossibility of a complete substitution, due to 
the relevant amount of electricity from RES or nuclear sources required for feeding the production processes

Transport sector in the Mediterranean region

94.2% of the sectorial TFC is 
currently matched by oil products

75.9% of oil products consumption is 
due to road transport

Transports are responsible for 
29.9% of the overall CO2 emissions 
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Assessment of synthetic fuels substitution in transport sector

Complete substitution of fossil 
fuels in the Mediterranean 

transport sector

Electricity needed:
6,177 TWh/y

Corresponding to

Solar PV:
4,440 GW

(70 GW in 2021)

> 3 times the 
current electricity 
generation in the 
Mediterranean Nuclear

849 GW
(381 GW in 2021)

Substitution of fossil fuels in the 
Mediterranean aviation and 
maritime transport sector

Electricity needed:
1,198 TWh/y

Corresponding to

Solar PV:
605 GW for aviation  

462 GW for maritime

0.6 times the 
current electricity 
generation in the 
Mediterranean

Wind onshore:
363 GW for aviation  

237 GW for maritime

Nuclear:
116 GW for aviation  
86 GW for maritime

Wind onshore:
2,643 GW

(82.5 GW in 2021)
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