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If” 1990 but progress stalled in 2017

Change in energy-related CO, emissions from the EU28 Change in energy-related CO, emissions by selected
between 1990 and 2017 (kton CO,) countries in 2017
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Source: Eurostat Source: Eurostat, IEA, Global Energy & CO2

Status Report 2017, Umweltbundesamt, BP

KEY FACTORS BEHIND THE 1.8% INCREASE IN 2017

A Economic growth rebound: +2.4%

A Price effectrelativelylow fossil fuel priceslisentivizingenergy efficiency and efforts in reducing
transport demand

f W in YouTube g



Vd

PoliticalLJdza K (2 &aUNBYyIJUIKSY (KS
the Paris Agreement

Change in share of REN since 2005, and targets for Change in primary and final energy consumption since
2020 and 2030 2005, and targets for 2020 and 2030

35% 2000

30% o 1800

..-"" 1600 M
5% ot [ clLL LT
o 1200
20% "‘_... ._'_‘_v\‘_H"—"'T ----------- @ rinnianen,,,
e 00 [T e s
15% 800
Lo% 600

5%

0
0%
2005 2010 2015 2020 20725 2030 2005 2010 2015 2020 2025 2030

—@— Primary energy consumption (Mtoe) —@—Final energy consumption (Mtoe)
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WILL THE ECOMMIT TO BEYON@D% GHG EMISSIONS REDUCTION BY 20307

A TalanoaDiaologueand COP24: EU expected to show higher ambition

A NewEE & REN targets lead to higher progress in terms of GHG emissions reduction

A Internalobstacles: EU losing the UK milamate advocate, reluctance to4@pen effort sharing
decision (result of 8 years akgocidions) 3
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Renewabledecome costcompetitive, but grid expansions
remain a significant issue

Results of the latest offshore wind tenders in Europe Share of renewables in final energy
consumption in 2016
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GRID REINFORCEMENTS IN EU TYNDP 2018:
A 166transmissiorprojects proposed
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. Despiterenewable expansionthe emission intensityof the
If” EU power sector Is almost stable

Share of renewables in total electricity production Emission intensity of the power sector
(2007-2016) in % (2007-2016), CO2gr/kWh
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The slow decline of coal in the EU

The EU powegenerationmix (20162017) D S NJY | ppwetn@nerationmix (20162017)
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A Stagnating demand: -0,5% in 2017

A Since peaking year (2012), coal-based power gen. decreased by only 6,7 percentage
points 6
Kev issue is Germany: stay at > 40%
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|f |'| Will the EUETS finally doing its job in cutting emissions ?

KEY FACTORS EU ETSettlementprices May-17 to Sepimy 0 ¢) K

A Anticipation of the MSR kick ofifh
January, reducing the volume of
auctioned quotas by 44% in 2019

OPTIONS =

A Industrial growth rebound industrial
emissions up 1.9% in 2017

A Speculativebehaviorsand high

VOIatI I Ity Source: European Energy Exchange, Market Data, 06.09.18

Yet, limited possibilities for coato-gas switching: bullish European gas prices due to

higher oll prices and tight LNG markets
.
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carbon transition

EU GHG emissions by sector in 2016 Change in total emissions from the transport
sector (19962015)
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Source: Eurostat Source: European Commission

A EU oil demand increased by 2% in 2017, the highest rate of growth since 2001
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What options for an EU lovearbon road transport system?

EV sales in the EU (20:2017)
POTENTIAL LIMITS TO MASSIVE ELECTRIFICATION
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A Environmentafootprint dependson
the electricity mix and therecycling
rates
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A Access toaaw materialscouldbe
problematic(e.g cobalt)

75000 1%

A Availabilityof fast-chargingstation and oo
Impact onpeak-time electricity o
demand 23000

A Industrialvalue creation: veryfew EU P P P
playersinvolvedin EVbattery cells
manufacturin g — Purelectric  — Electric plug-in  — Share of elactric vahicles (%)

Source: European Environment Agency
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The battlefor EVbattery cell production in Europe: few EU

bents

CATL
A Announced Summe2018, construction to

( NORTHVOLT i

« Announced in spring 2017, construction to startin S2 2018
« Demo line ready mid-2019 with 8GWh/yr capacity

« 32GWh/yr production target for 2023/2024

« Investors: InnoEnergy, Stena, Vattenfall, Vinnova

« Grant from the Swedish Energy Agency: €15 million

% EIB loan: €52.2 million

FINLAND
NCRWAY 2

( TERRA-E

« Announced in spring 2017

+ Start of operation in Q4 2019 with 6-8GWh/yr capacity

+ 34GWh/yr production target by 2028

« Consortium of 17 industrial stakeholders and research
institutes, with BMZ as the main shareholder

« Benefiting from a €5.2 million grant from the German
Ministry of Education

FRANCE
o

SPAIN

-

Battery alliance between Saft, Solvay, Siemens and Manz
/ Focusing on high density li-ion solid state batteries for 2025
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Source : Carole Mathieu, "The EU Battery Alliance: Can Europe Avoid Technological Dependence?”, Edito Energie, Ifi, February 2018.

startin 2019
A 14GWlytproductiotargefor 2022
A ContracteithBMW, Daimler & Volkswage

LG Chem Wroclaw factory

« Announced in 2016

« Start of operation in Q4 2018

» 100,000 EV batteries (4GWh/yr) production target
+ €310 million to be invested up to 2020

Samsung SDI God factory

+ Announced in 2016

« Start of operation in Q2 2018

+ 50,000 EV batteries (2GWh/yr) production target
+ €300 million investment

&

SK Innovation Komarom factory

+ Plans to break ground in February 2018
« Start of production in early 2020

« 7.5 GWh/yr production target

« €620 million to be invested

L4 L4
institut frangais
des relations
internationales

10



How to ensure consistency
between national energy
policies?

How to encourage
investment in breakthrough

IES
% » technologies?

What carbonpricing 1% EU
instruments:domestically B gl}%gl;ggx |
andinternationally? | GHG EMISSIONS What flexibility options to

/f‘ % REDUCTION

#EU2050 ensure the large scale

integration of REN?

Clean Mobility: all electric

or a mix of options? Geopolitical dimension: how to ensure
access to critical raw materials and
control over key technologies?
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France: leader in low carbon power generation, but must do
more to reach national targets

Expecteddecisionto bring down shareof nuclear Electricityproduction by sourcein France in 2017
power from 77% to 50%round 2035 woar Comaccoil o
2% . 2% 1% 2%

A Extendoperationallife-time of some
reactorswhile closingothers?

A AvoidincreasingCQ emissions

V managethe closureof two coatfired
power plants by 2022 (2.9GW

V AccelerateRENdeploymentto reach
32% of finaknergyconsumptionin
2030 (16% in 2018 / 2020 target:23%)

A Discussionsveropportunity/ challenges
of building newEPR

Source: RTE

More energyefficiencyefforts neededby 2030:reducefinal consumptionby 20%comparedto 2012
(+0,9% in 2017)

Encourage greegasdevelopment(10% ofdemandby 2030) and moveéowards decarbonizationof
f W in YouTube transport sector. support toEVs diesel banhighertaxes,hydrogen
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