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4'f” Une crise comparable aux chocs pétroliers
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Prix du Pétrole
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Prix européens Gaz et Electricité

Electricity & natural gas price evolution, January 2021- February 2023 (Month Ahead, EUR/MWh)

EEX DE Power O TTF Natural Gas Low nuclear
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Low nuclear & output
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'- Structural uncertainty;
- Slzeabie Russian fl.ow diseuption M‘?’* :
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supply
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Better than expected demand-supply balance has driven energy prices further down in the last months.

5



Des mesures prises rapidement

= Embargo sur le charbon et le pétrole

- Repower EU

= Boucliers tarifaires

= Sobriété

= Plafonnement du prix du gaz

= Plafonnement du prix du pétrole russe
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Impact sur les exportations russes
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Prix Oural (orange)/Brent (bleu)
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Le sabotage du Nordstream
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Final Energy Consumption in Europe 28 : 13,350 TWh

Biofuel 6%

_ Agriculture . o
Solid & forestry Rail 0.6%
fossil 20/

_ Households
Olil for 25%

Mobilities ~
4. 700 TWh

82% Services Aviatior
13% 5.3%
* Bioenergy = biomass + hec . .
geo & solar thermal. Navi g atior
4.4%

* Domesticand 11
international
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(France) (Monde)

Consommation d’énergie finale et électrification
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Reprise en main du marche par TOPEP+

-12 avril 2020: « Big Oil Deal », baisse de production OPEP +
de 9,7 Mb/j en mai juin, puis 7,7 jusqu’en decembre

-accord sur une augmentation limitée de production de 0,4 Mb/j
par 3 fois en 2021 et 2022

-réduction des quotas le 5 octobre de 2Mbl/|

-les deux principes affiches par les saoudiens

-réduction supplementaire des quotas le 2 avril de 1,5 Mb/j
-réduction unilatérale de 1 Mb/j de I’Arabie Saoudite le 4 juin
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Un pic de la demande pétroliere chinoise?
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Des prix éleves attendus en 2023

Prix du Brent, Historique et projections
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Contexte et Enjeux

Demande (hausse modérée par la
faiblesse de la croissance économique)

Politique OPEP + : gestion serrée ?
Production américaine en hausse

Effet des sanctions sur la Russie
Enjeux structurels des investissements

» Risque de déséquilibre du marché au
2nd semestre 2023 a politique OPEP+
inchangée
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Exportations russes de gaz
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L'Europe, un maché majeur du GNL
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Les US un acteur majeur du GNL

LNG production capacity, million Tonnes
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Des prix en recul, mais toujours élevés
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Des prix décorrélés des couts

In the European Union, the current market design leads
to prices that are largely unrelated to costs

Yedr-on-year increase in average power generation costs
by selected country and region, 2022

European Union

India

Korea

Japan

China

Mexico

10% 20% 30% 40% 50%
Source : IEA WEO 2022

Wholesale electricity prices in the European Union tripled in the first-half of 2022, well above
the 40% increase in the underlying average costs of generation
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Une tension croissante

Investments ahead; rising electricity security concerns now

Evolution of dispatchable capacity and peak demand: FR, UK, BL, D, IT, SP
G

500

A0

300
B Charbonflignite

200 B HNucleaire
B Autres
B Gaz

100 B Hydrauligue
4 Demande de pointe

o Moy enne
2020 2025 2030 2035
D ShOI’t-MId term: Source: France Stratégie, 2021

0 Loss of dispatchable capacities in the EU: exit from coal, nuclear plant closures
0 Uncertainties of pace of REN development while limited contribution to peak capacity
0 Potential negative margins at peakload

0 Longerterm: 2/3 of existing thermal plants will reach the end of their useful life by 2040 (370 GW out of 550 GW) and will
have to be replaced or have their service life extended (IEA, WEO 2019)
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Une réeforme indispensable du marche...

Short-term markets together with long-term contracts
for all generation plants

Investment planning (years ahead) Operations planning (days /hours ahead)

Competition “in” the market

Competition “for” the market

Tendering of long term contracts

Can be technology neutral or specific
Puts competitive pressure where it
matters: CAPEX

Can be used to stimulate new entrants
and development of competitive market
Ensures coordinated system development

= Well integrated and liquid forward, day
ahead and intraday markets

= Optimizes short term dispatch and

minimizes costs for consumers

Level playing field with balancing obligation

No distortions as subsidies not based on

production

0 Forinvestments : To maintain adequate existing capacity levels and build required new capacity
0 Longterm remuneration schemes for all generation units through competitive processes: tenders, selection process,...
0 Associated with global planning: technology mix choice, network development, acceptability issues, cost minimization...

0 Short term market to minimize cost at fixed generation assets

g
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... qui prendra du temps

= De nombreuses pistes a CT ou LT

= Des propositions a minima de la Commission Européenne

= Un nouveau market design a quelle echéance?
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Des prix en recul, mais toujours élevés
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Updated APS
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IEA. All rights reserved.
Source : IEA : Technical note on the emissions and temperature implications of
COP26 pledges

APS : Announced Pledges Scenario
f ¥ in YouTube NZE : Net Zero Emissions by 2050 Scenario. 33



https://iea.blob.core.windows.net/assets/aa17bd09-2ad0-4d0a-b5aa-ee418900c4af/Theimpactsofnewemissionspledgesonlongtermtemperatures.pdf
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Un pic prochain de la demande de fossiles?

Fossil fuel demand in the Stated Policies Scenario, 1900-2050

1900

1950

Historical Projected

Are we entering a
Golden Age of Gas? (2011)

Natural gas

Natural gas

2000 2022 2050
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Effet ciseau entre hydrocarbures et ENR

Investissements dans le secteur énergétique
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Bilan de la COP 27

EX
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TRANSITION ECOLOGIQUE
COHESION DES TERRITOIRES
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3. Outlook
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Importance to
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fossile fuel phase
out (G7, G20, JET-
P)

Finalisation of
EU’s commitment
to cut its
emissions by 55%
by 2030

Finalisation of the
GST

Finance W

Results from the
Panel of the Wise
on innovative
finance for climate

2023 June summit
on global finance

Synergies
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Building on the
result of COP15
on biodiversity to
adopt nature
based solutions

Protect vital
carbon and
biodiversity
reserves (One
forest summit)

Paris energy club

6 01/12/2022

36



f ¥ in YouTube

Poursuite des tendances passees

- H2

= Biogaz

= Vehicules électriques

= Mais aussi SUV

= Un intérét accru sur certaines technologies
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Développement des pompes a chaleur
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Potentiel de I’éolien offshore

25%
Offshore wind
20%
15%
Solar PV
10%
5%
Coal
2018 2025 2030 2035 2040 2045 2050

IEA 2019 - Offshore wind outlook - 2019
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Economie d’échelle des éoliennes en mer

300 m 13-15 MW

200 m
100 m 12 MW
0,5MW <
1-12kW .
l9th C 1990 1995 2000 2005 2010 2015 2025
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La décarbonation du transport aérien

UN ENGAGEMENT AMBITIEUX POUR
UNE NEUTRALITE CARBONE EN 2050

Aucune ac tion

Emissions de CO, de l'aviation civile mondiale
PROGRES TECHNOLOGIQUES :

0 0 :
35 - “ REDUCTION DE CONSOMMATION
0 0 AERONEF, AVION A HYDROGENE
0 0
e OPTIMISATION
(1) (1) OPERATIONS AERIENNES

ssions CO,

£
]

4 piliers indissociables et totalement complémentaires
Le déploiement des SAF (Sustainable Aviation Fuels) de fagon immédiate et massive est absolument nécessaire
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Avantages et limites des filieres
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- Biofuels (current) Biofuels (future) E-fuels / PtL hydrogen

Raw material type Used cocking oil

Currently available Yes
maturity)

Raw material long Moderate ? Strong risk on
term availability useage competition and logistics

Conversion efficiency Very high High
Logistics Mature Mature
Aircraft technology Mature Mature
maturity
Environmental benefits Medium to high High
(depend on
feedstock)
Costs Moderate High
Jeubleeddar£DanGebn / Janvier 2023 NO No
operations

Lignocellulosic feedstock

No (production technology

Low carbon Low carbon electricity Low carbon electricity
electricity
No (production
technology maturity)
High ? Strong risk on High ? Strong risk on High ? Strong risk on
useage competition ? useage competition useage competition
Moderate (high for Moderate to low (logistics high
eBioSAF ?) to be assessed)
High (beware of High (beware of High (beware of
electricity carbon electricity carbon electricity carbon
content) content), but content), but
Market penetration ? Market penetration ?
Very high (hydrogen  High (hydrogen + CAPEX) Low to Moderate
+ carbon price +
CAPEX)
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Dépendance aux métaux

- Technologies décarbonees tres gourmandes en -+ Ampleur de la demande >> capacités actuelles de
ressources minérales production Copper
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Minerals used in selected clean energy technologies
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