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Energy in the Versailles Treaty



Energy is the fundament of the construction of the EU

• Schuman Declaration of

9 May 1950

• European Coal and Steel Community 

(ECSC): reJuly 1952 - July 2002

• Create a true internal market for 

coal

• Social measures: safety, housing 

finance

• Research Promotion coal and steel.

• phasing-in actions under the ECSC 

Treaty of Nice.



Messina Conference 1 & 2 June 1955

"There will be no future for the European 

Community without

cheap and abundant energy"
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Nuclear is a fossil

fuel 
[interview L’Opinion 4 nov 2021]
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Now that's 
better



Energy in Lisbon Treaty:  Article 194
• Article 194-1

In the context of the establishment and functioning of the internal 

market and with regard for the need to preserve and improve 

the environment, Union policy on energy shall aim, in a spirit of

solidarity between Member States, to:

(a) ensure the functioning of the energy market;

(b) ensure security of energy supply in the Union; and

(c) promote energy efficiency and energy saving and the 

development of new and renewable forms of energy; and

(d) promote the interconnection of energy networks.



Energy in Lisbon Treaty: Article 194.2

• Article 194-2
• Without prejudice to the application of other provisions of the Treaties, the European Parliament 

and the Council, acting in accordance with the ordinary legislative procedure, shall establish the 

measures necessary to achieve the objectives in paragraph 1. Such measures shall be adopted 

after consultation of the Economic and Social Committee and the Committee of the Regions.

• Such measures shall not affect a Member 

State's right to determine the conditions for 

exploiting its energy resources, its choice 

between different energy sources and the 

general structure of its energy supply, 

without prejudice to Article 175(2)(c).



Energy in Lisbon Treaty: Article 194.3

• Article 194-3

By way of derogation from paragraph 2, 

the Council, acting in accordance with a 

special legislative procedure, shall 

unanimously and after consulting the 

European Parliament, establish the 

measures referred to therein when they 

are primarily of a fiscal nature."



EU 2000’s strategy to improve the Security of 
supply • No illusions… the EU will not become independent!

• SoS is not the dream to reduce this dependence but to 

improve its management. 

• To avoid any disruption, it is necessary to:

Diversify…  Diversify energy 
sources

Diversify suppliersDiversify routes
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1955
Abundant and cheap 

energy

2000
Security of energy supply

2010-2018
Energy Union

2019
Decarbonation
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Hydrogen

No mention at all of 

nuclear anergy

Energy efficiency | 

buildings, Heat pumps

More non-Russian 

gas

Importing from Ukraine 

|electricity, H2

More wind and 

more solar PV

REPower EU May 2022
• €300 billion in financing 

• €72 billion in the form of 

grants 

• €228 billion in loans 



Fundamental notions

SAMUEL FURFARI



SAMUEL FURFARI

What is energy?

F (Newton)

d (m)

Work ≡ energy

W = F x d    W =∫𝑭. 𝒅𝒖

[1 Joule = 1 Newton x 1 metro]



9/5/21
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150 h/m × 100 W = 

15000 W

= 1,6 l gasoline

≅ 3,5 €



Sub Saharan Africa agriculture energy supply

• Claude Stéphane SIDE et Michel HAVARD, DEVELOPPER DURABLEMENT LA MECANISATION POUR AMELIORER LA PRODUCTIVITE DE L’AGRICULTURE FAMILIALE EN

AFRIQUE SUBSAHARIENNE, INTERNATIONAL JOURNAL OF ADVANCED STUDIES AND RESEARCH IN AFRICA,  

https://agritrop.cirad.fr/577133/1/Side%20Havard%20int%20J.%20Advance%20Studies%202015%20mecanisation%20agricole.pdf

Mens
65%

Animals
25%

Motors
10%

30 million  x 100 x 7.36 = 22 billion

SAMUEL FURFARI  

- ESCP



40% OF WORLD POPULATION 
(2.7 BILLION) DEPENDS OF 
TRADITIONAL BIOMASS

Photo: O. Furfari

SAMUEL FURFARI  - ESCP
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Primary energy and final energy

Final energy

But some primary energy sources are also final energies (2/3 of natural gas for heating, firewood)

Primary energy Lost

PolicyGeopolitics

Technology



Breakdown of EU final energy demand

31%

22%

47%

Electricity

Final energy

Primary 
energy



Where do 
we use the 
final 
energy?



Source: IEA 2012
V1 Fig 6-9

Gas ≅ heating (thermal use)

39%

16%

14%

31%

Heating (domestic) Heating (Industry) Heating (Intensive energy Chemical) Electricity

70 %
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Energy policy fundamentals to keep in mind at all times

SAMUEL FURFARI

Energy is work

FInal energy is different of primary energy

Electricity is not the final energy most used

The energy system must be understood in a systemic way

Geopolitic of enegy is crucial
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The others "units" of energy

Type "Unit"

Unit of Time Ten years

Unit of Account Billion €/$

Unit of Space The world

Some measurement units in 
energy policy

Type of 

energy
Unit

International

System

Joule (J) ➔ EJ (1018)

Oil Tonne oil equivalent (toe) = 

41.8 GJ

1 barrel = 159 litres

1 toe = 1 165 litres = 7.33 b

1 Mtoe/day = 20 000 b/d

Natural gas 1 bcm (G.m³) = 0.9 Mtoe = 

1.73 Mt of LNG

= 6.29 Mb

Coal 1 tonne of coal equivalent 

(tce) contains 23.3 GJ or 0.55 

toe

1 tonne of lignite is equivalent 

to 1/3 of toe

Electricity 1 mega watthour (MWh) = 

1 000 kWh = 106 Wh = 3.6 

GJ



Continued growth in energy demand ... except in times of crisis
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Fossil
82%

Nuclear
7%

Hydro
7%

Renewable 
(new)…
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Continued growth in demand for all energy sources
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Energy consumption per capita = f (world GDP)
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Growing demand from outside the EU

Data : BP 2020
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12%

35%

23%
13%

3% others

11% hydro & 
wood

2,2%

0,7%

3%

Data: Eurostat, 2021 for 2019

> 1,000 billion since 

2000 

Intermittent 

Primary energy consumption in the EU and the world
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27%

34%

24%

4%

8%

2,1%

1,0%

3,0%

> 3,800 billion since 

2000

EU World

Data: BP, 2022 by 2021
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Conventional energy growing faster than new energy

Between 2011 and 2022, 

energy consumption in non-

OECD countries increased

by 87 EJ and in OECD 

countries by 3 EJ.

Data : Energy Institute (BP)



The ongoing quest for efficiency
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Conserv
ation
1924

Rational 
use of 
energy
1970s

Energy 
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Energy 
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of demand

2014
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2022



Evolution of the global energy consumption and the energy intensity
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30 years of new renewable energy promotion by the EU
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Demonstration 
programme (1979) 

and subsequent 
R&D programme

Alterner
(1993)

Take-off campaign

(1999)

Directive for the 
production of 

electricity from 
renewable sources

(2001)

Inteligent Energy 
Europe (2003)

Directives 
mandating the 
production of 

renewable energy

(2009-2018-2023)



The renewable fuel mix reality in the EU
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Intermittent and variable electricity generation or MW are not MWh

Average on 5 years Wind Solar

Load factor in the EU 23 % 11 %

SAMUEL FURFARI  

-

S. Furfari, and A. Clerici, “Green hydrogen: the crucial performance 

of electrolysers fed by variable and intermittent renewable 

electricity,” Eur. Phys. J. Plus (2021) 136:509, Mai 2021



Electricity generation in Germany (Eurostat data)
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Terminal costs
of the 

generation
facility

Cost at 
the 

network 
level

Cost to be
payd but 
the user
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How important is wind power and solar energy?
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Garzweiler lignite 

mine 2  May 2016 

(© Samuel Furfari)



Strategic error: high dependence on critical materials for:

• Batteries

• Electric vehicles

• Photovoltaic solar panels 

• Wind turbines (rotors)

• Electrolysers

SAMUEL FURFARI

Concrete

Steel
Composite 

materials

Special 

materials
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16 MARCH 2023

COM(2023) 160 - Proposal for a regulation of the European

Parliament and of the Council establishing a framework for 

ensuring a secure and sustainable supply of critical raw

materials

https://single-market-economy.ec.europa.eu/publications/european-critical-raw-materials-act_en


John Haldane
4 fév. 1923,

Cambridge Univ.

End of 
coal

Wind 
turbines

H2

J.B.S. Haldane, in full John Burdon Sanderson Haldane, 
(born Nov. 5, 1892, Oxford, Oxfordshire, Eng.—died Dec. 1, 1964, 
Bhubaneswar, India), British geneticist, biometrician, 
physiologist, and popularizer of science who opened new paths of 
research in population genetics and evolution

SAMUEL FURFARI

https://www.britannica.com/place/Oxford-England
https://www.britannica.com/science/science
https://www.britannica.com/science/genetics
https://www.britannica.com/science/evolution-scientific-theory


Why is hydrogen mass-produced by methane transformation?

SAMUEL FURFARI  
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Hydrogen, the inefficient green gas



The future of 
hydrogen will 
depend on 
GEN IV 
nuclear power. 
In the 
meantime, we 
will continue to 
produce it 
from methane, 
a highly 
valuable 
chemical 
resource.



“The energy crisis has not yet overwhelmed us, but it will if we do not act quickly.

[…] The most important thing about these proposals is that the alternative may

be a national catastrophe. Further delay can affect our strength and our power

as a nation. […] The citizens who insist on driving large, unnecessarily powerful

c a r s m u s t e x p e c t t o p a y m o r e f o r t h a t l u x u r y ” .

Jimmy Carter, "The President's Proposed 

Energy Policy." 18 April 1977. Vital 

Speeches of the Day, Vol. XXXXIII, No. 

14, May 1, 1977, pp. 418-420.

1924

Non renewables resources are limited



Resources

Reserves

Resources and reserves
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Which correlation?
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United Nations Convention on the Law of the Sea

It gives coastal States rights they had not before

UNCLOS

Montego Bay, 1982

Entered into force in 1994



Source : http://www.newsecuritybeat.org/2010/06/natural-resource-frontiers-at-sea/



The new Europe

http://farm8.staticflickr.com/7292/10134658063_fca4fc3da2_o.jpg
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Gas
A sustainable key to 

understanding the geopolitics of 
energy
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LNG trade has overtaken pipeline trade
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Qatar: Saudi Arabia of gas

• Qatar is the world's 2nd largest exporter of liquefied natural gas (LNG)
• Reserves-production = 160 years of today exports

Qatar
21%

RoW
79%



Samuel Furfari 
SAMUEL FURFARI 



Samuel Furfari 

23/1/2023



Samuel Furfari 

K
T

Est Africa and gas potential

24/5/2022

0

0,5

1

1,5

2

2,5

Norway Rovuma
(M)

Tm
³

21/11/2014

8 years



Samuel Furfari 

Zohr, a great success for ENI and Egypt

Discovered in August 2015

850 billion m³

Inaugurated in January 
2018

BP and Rosneft partners



Samuel Furfari 

TotalEnergies invests in Qatar and Iraq
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Caspian Sea

USA/Canada

© Samuel Furfari

Russia
45%

Norway
24%

Algeria
13%

USA
7%

Qatar
5%

Others
6%

EU  2021
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Photo K.Fedirka (FotoSkrydis)

Klaipeda LG 

terminal

GIPL

Baltic-connector 

to Finland ESTONIA
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UKRAINE
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Incukalns

gas storage
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Germany as a gas hub 
in Northern Europe 
with the OPAL 
pipeline 

SAMUEL FURFARI



Yamal LNG Project – 27 G$ -27.3 Mt/y

Patrick 
Pouyanné
TotalEnergy

CEO

Leonid 

Mikhelson

Novatek  

CEO First LNG load on December 8, 

2017, at the port of Sabetta



How can LNG be exported from Yamal?
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Electric vehicles? Why not, but on the condition of having electricity!

84

https://blog.friendsofscience.org/2022/06/16/electric-vehicles-
why-not-but-on-condition-of-having-electricity/
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Future demand
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Belgium 5,6 17 361 22,3 86,1 19 23 %

France 32,4 15 968 133,1 561,5 103 18 %

Spain 22,4 15 803 103,8 275,6 71 26 %

Italia 37,3 16 587 114,2 295,2 124 42 %

Poland 20,7 15 967 42,8 170,4 66 39 %

UE-27 253,5 15 000 948 2900 761 26 %

United Kingdom 32,5 11840 104,8 322,84 77 24%

USA 251 19 801 1117 4286,6 994 23 %

Japan 61,8 5163 306 950 64 7 %

Impact of electric vehicles on the electrical system for the electrification of 100% of the vehicle fleet
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1 500-2 200 kg
13 kg

10500 kg + 500 kg

W = F x d 

25 000 kg + 32 000 kg
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World oil demand by final use
Petrochemicals

14%

Other 
industry

5%

Transport
56%

Electricity
5%

Buildings
8%

Others
12%

Oil products

Data: IEA Oct 2018, The futur of petrochemicals
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+60% from 1992 à 2022

Data : BP 2022
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1,0 + 0,4
billion⬆︎

+ 8%/a 
GDP ⇧ Energy

Coal
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Oil
(Gt)

Gas 
(Tm3)

Coal 
(Mt)

Potential of the 
BRICS

84,4 70,6 494,441

No  BRICS 160,0 117,5 579,667

World 244,4 188,1 1 074 108

%  BRICS 35 % 38 % 46 %

The challenge of the
BRICS

SAMUEL 
FURFARI
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Sharm El Sheikh, 7 Nov.  2022
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Coal ≈ electricity

SAMUEL 
FURFARI

4%

23%

38%
10%

16%

8%
Electricity-fuel mix

Oil Natural Gas
Coal Nuclear energy
Hydro electric Renewables

Scott Morrison, not only nuclear submarines
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EU and India CO₂ emissions. 
Data up to 2020 from BP Statistical Review 2023. After 2020, the trend towards zero carbon in the EU and 

linear increase in India (B), reaching EU per capita emissions in 2050 (A).
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https://youtu.be/Vl9hTNw-yto

https://www.newsweek.com/europes-
failure-meet-its-climate-goals-should-not-
africas-problem-opinion-1757502
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Worse still, the US and 
European legislators are 
advocating international 
intervention in a sovereign 
decision – the latest in a 
long line of Western efforts 
to dictate to Global South 
governments for domestic 
political gain.
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Aramco, 12 July 2023, Kuala Lumpur

“The same energy transition policies
should not be applied to every nation. If 
they are, it will severely affect the 
competitiveness of those who are not at 
the same economic maturity level, which
is the case for many in Asia.”

“So, in a century that is Asian, we know 
our future is Asia.”

— Amin Nasser

https://aramcoexpats.com/articles/asia-and-the-energy-future/
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Processes to eliminate CO2 in combustion
Post-combustion Oxy-combustion Pre-Combustion

Air
(79% N2)

Combusti
on in air

Capturing
CO2 in fumes 
(with amines)

CO2

Air separation 
(elimination of 

N2)

Oxygen

Combustion in 
pure  O2

Capturing fumes 
containing only 

water & CO2

Water

Gasification of 
coal

Syngas
(CO + H2)

Conversion of 
CO into CO2

Combustion 
of H2

Cleaning of a large volume of flue gas
Cleaning of a small 
volume of flue gas

Elimination of CO2 before 
combustion
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Using the CO₂ ? 

Oxydation (Combustion) of methane: 
CH4 + 2 O2  → 2 H2O + CO2 ∆H° = - 802,88 kJ à 25° C

Reduction of CO2 in methane
2 x (2 H2O (gas) → 2 H2 + O2) ∆H° = 2 x 483,88 = 967,76 kJ à 25°C

4 H2 + CO2 → CH4 + 2H2O (gas) ∆H° = - 164,88 kJ à 25°C

• Global reaction :

2 H2O + CO2 → CH4 + 2 O2 ∆H° = 802,88 kJ à 25° C

• Overall it is necessary to provide 802.88 kJ per mol of CH4 formed (16 g) hence 50,180 kJ/kg CH4

CCU

Reduction of CO2 in methanol (with water as a source of hydrogen)

3 x [2 H2O (gas) → 2 H2 + O2 ]                ∆H° = 3 x 483,88 = 1451,64 kJ à 25°C

2 x [3 H2 + CO2 → CH3OH + H2O (gas)]  ∆H° = 2 x (- 87,02) = - 174,04 kJ à 25°C

Global reaction:

4 H2O + 2 CO2 → 2 CH3OH + 3 O2.               ∆H° = 1277,6 kJ à 25° C

• Overall it is necessary to provide 638.8 kJ per mol of CH3OH formed or per mol of CO2

transformed (it is less than for CH4 production  because carbon is less strongly reduced)
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CO₂ : life exhaust pipe

More detail : http://www.science-climat-energie.be/2019/06/07/the-challenge-of-re-
using-the-co2/#more-5237

http://www.science-climat-energie.be/2019/06/07/the-challenge-of-re-using-the-co2/#more-5237
http://www.science-climat-energie.be/2019/06/07/the-challenge-of-re-using-the-co2/#more-5237
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All the problems 
stem from a cruel 
shortcoming, 
which is the 
absence of an 
alternative 
scientific policy to 
ecologism.



Samuel Furfari 

sfurfari@escp.eu
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