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/ IPCC report: Net emissions of CO2 must reach
zero by 2050

Greenhouse gas emissions pathways

Limiting warming

to 1.5°Cis possible + To limit warming to 1.5°C, CO, emissions fall by
within the laws of about 45% by 2030 (from 2010 levels)

chemistry and o Compared to 20% for 2°C

physics but doing

} » To limit warming to 1.5°C, CO, emissions would
so would require need to reach ‘net zero® around 2050

unprecedented o Compared to around 2075 for 2°C

changes. ; o )
* Reducing non-CO, emissions would have direct and

immediate health benefits

ipcC @

,;1 interGovernmental panet on Climate change

Co-Chair, WGIII |[]CC

Incheon, 8 October 2018 INTERGOVERNMENTAL PA n climate chanee wno




About us (and our material)



1 / Who we are in key figures
80+ approx. 600 plants in 1million+Direct €39’5

and indirect jobs across

members 30 European countries (EU ! ‘
Europe’s value chain ar
28, EFTA and Turkey) Billion annual
turnover
Founded in An innovative value chain serving EU key QO(y
markets 0
1981 CSLN,:::'L?; of aIumin_ium is
European recycled in
. construction and

Aluminium MOBILITY automotive in
represents the CONSTRUCTION Europe

entire value chain of
the aluminium
industry in Europe

Europe produces

16%

of worldwide
aluminium, half of
which from
recycled sources

HIGH TECH

ENGINEERING
PACKAGING




1 /A pure European cluster-driven industry
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1 / Aluminium properties: the metal of the future

Lightweight

1/3 density
of steel
means lighter
vehicles, lower
energy
consumption and
reduced
emissions, with
the same or even
better
performance

Recyclability

5% of original
energy
consumption

Recycling
aluminium needs
5% of the energy

needed for the
primary production

75% of all
aluminium ever
produced still in use

Formability

Makes it possible
to integrate
different
technologies into
one solution,
e.g. in buildings

Conductivity

A super-conductor
for heat and
electricity, twice
as good as copper,
enabling energy-
efficient systems
for electrical
transmission, such
as transfer
components

Corrosion
resistance

LA\

Natural oxide
layer protects the
metal against
corrosion and
makes it virtually
maintenance free

Alloying
technology

Aluminium can be
made hard, soft,
stiff, bendable,
smooth,
temperature
resistant etc.
depending on the
actual need, by
developing tailor-
made alloys



Perspectives in a turbulent world



Material substitution

Global per Capita metals use 1900-2008 is our innovative path

for the future

1000.0 A

100.0 1

Mine Production Per Capita Relative to 1900

10.0 3
1.0 3< 2
Source: EIT,
Graedel,
0.1 ' ! ' ' ! Pers. Comm. (2015)
1900 1920 1940 1960 1980 2000

EUROPEAN ALUMINIUM/



) / World primary aluminium balance

Conclusions: (if Russian metal is available)

« Anegative market balance is expected for the
next 2 years : -1 257 kt in 2018 and - 870 kt in
20109.

- Thisis based on a good outcome related to Rusal

Rest of the world . . . . .
sanctionsi.e. no major supply disruption.

2018 (f):-2236 kt | | 2018 (): + 979 kt
2019 (f):-1488 kt | 2019 (f): + 618 kt

Other remaining risks:

mm * China: Higher production than expected. They

Production 58924 63705 64699 67646 stopped to report their exports. No accurate data

available.

Consumption 59 900 63 351 65 956 68 516 . . .
2 * High raw materials costs (e.g. alumina) for smelters

Balance -997 +353 -1257 -870 and high scrap availability at low prices for
recycling are putting more pressure on primary
2018(f) and 2019(f) balances are based on a “good outcome smelters (e.g. N. America, Europe).

related to Rusal sanctions”




2 / Scrap intake statistics: total recycling™®

2017 data

M Casting alloys 0 Wrought alloys

A flat scrap intake market in H1 2018 ytd with significant
differences per market...

Refiners -8,5% -14,5% -1,3%
Remelters 5,3% 4,8% 7,5%
Total* 0,1% -0,7% 2,2%

Refining: H1 2018 (vs H1 2017) in %

* Negative growth (-8.5%) for scrap intake for refiners
driven by both pre and post consumer scrap

*  Negative growth of refining production: -1.6%

Source: European Aluminium data for EU28+EFTA
* Casting and wrought alloys

Remelters: H1 2018 (vs H1 2017) in %
* Strong growth of scrap intake for remelters driven by
both pre and post consumer scrap...



) / Flat Rolled Product (FRP) market in Europe

FRP demand in Europe : 2000 — 2019(f)*

Volume (in ktonnes)

H1 2018 market per end use:

o Shipments in Europe:

Transport 2426 kti.e. +2.6% and

B&C +62 kt

Packaging

o Exports: 258 kt i.e
+10.3% and +24 kt

Foilstocks
Technical applications

Stockists

N
ALY S

Imports (from outside Europe)

o Production: 2 684 kt
i.e. +3.2% and + 26kt

Highlights:
*  Positive orders intake for FRP: +1.3% Sep
2018 ytd

Ongoing demand of FRP market in Europe:

+3.1% for 2018 and +2.1% for 2019 if
sufficient Russian metal is available

Focus on transport market:

(in ktonnes) kt %

Automotive 746 377 +2.0%
Mass transport 248 136 +4.8%




) / Extrusion & tube shipments market in Europe

2018 forecasts*: 3 242 kt Most segments are positive...
Total Europe: +2.4%
Area Subtopic Next 6 months
Cars

Transport/ Trucks & Trailers

Automotive Rail >
Others >

Building and Building systems

Construction Others

Industry
Highlights:

o Orders received from European customers: -1.2%
and -1.3% including exports in Sep 2018 ytd

o Positive shipments forecasts in most countries /
regions for 2018 (+2.4%) and for 2019 (+1.8%]) if
sufficient Russian metal is available

o Leadtime: 4 to 5 weeks




2 / Projection 2050: demand is strong

Demand for primary aluminium Global demand for primary

(1980-2050) aluminium is expected to
120,000 boom by a further 50
percent by 2050, towards
100,000 107.8 million tonnes. China
will peak around 2035 at

80,000 almost 50 million tonnes.
g °00° In the coming decades
Europe will need
0o approximately 9 million
20000 tonnes of primary

aluminium each year.

=
1980 1990 2000 2010 2015 2020 2025 2030 2035 2040 2045 2050

China ®India Other Asia M Europe N-Amerika Africa M Middle East B 5-Amerika B Turkey B Rest B lapan

Source: CRU Group 2018



) / Vision 2050: primary and recycling both needed

*  European Aluminium value chain will be a main contributor to a decarbonsied economy by 2050 -
from production to use phase.

*  Primary aluminium and recycled aluminium will roughly met 50% of the total demand in Europe
(EU+EFTA) by 2050.

*  Still 26% of primary aluminium will be imported by 2050.

European aluminium demand of aluminium ingot
(2000-2050)

18000

16000
14000 O Recycled basis
w
¥ 12000
5 O Primary basis: imports
£ 10000 v P
£
E 8000 M Primary basis : EU+EFTA domestic
% 6000 production
>

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Source: CRU Group 2018 13



2 / European semi-fabricated products consumption goes up up

8 000

7 000

6 000

5000

4 000

3 000

Volumes (in ktonnes)

2 000

1000

- Strong growth rate of aluminium

— semi-fabricated consumption from
2017 to 2050:
Transport  Construction Packaging Electrical Consumer Machinery Other

durables

@2017 ©@2030 m2050

Source: European Aluminium based on CRU Group datasets (2018)

Demand of aluminium
is mainly driven by the
need to move to a low
carbon economy and
increasing worldwide
regulations to reduce
emissions and gain
efficiencies in several
sectors such as
transport, construction,
packaging, electrical
and others.

14



Innovation
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3 / Innovation Hub: multi-stakeholder engagement

Automotive &
Transport Energy Efficient
e Lightweight cars Buildings
e Lightweight trucks I
m e Passive Safety @ * Smart envelop
e New innovative systems
Bauxite mining vehicles LEBIIEED e \WWindows

e Facade

I Recycling ALUMINIUM .
VALUECHAIN  verligui=—"

Alumina Production

Product
SPIRE, sustainable manufacturing
rocess industry -
- Al " Factories of the

e Raw material Pomary alUrniom Future

Processes production : "
e Energy efficiency fatf’:g;on e Recycling
e Metallurgy * Sorting
e Recycling * Forming

e Joining

EUROPEAN ALUMINIUM/ 16



3 / REMOVAL: Waste EU Flagship project

* The RemovAL project proposal answering call ‘H2020-SC5-
2016-2017/H2020-SC5-2017-TwoStage’ was submitted on
05/09/2017

* It received a 14.5/15.0 scoreon 23/11/2017

» The RemovAL EC Grant Agreement 776469-RemovAL was
signed by EC on 20/04/2018 and is in effect from 1°t of May
2018

* |t has a 4 year duration and a 11,481,599.13 EUR of S Rolino e | Wi 00 @i
maximum EC contribution

@NTNU  Remvas m,,.,?fwm @sINTEF  DElkem mmml) MEAB ]fqg_y;g Za2K
* RemovAL s a consortium of 27 partners from 12 European B Gosn SN Qi e [EE (i WY o

countries with 9 large industries, 10 SMEs, 6
Universities/research centres and 2 industrial
associations/institutes (Consortium Agreement signed on
30/04/2018)

* Funding agency : EASME (Executive Agency for Small and
Medium-sized Enterprises)

EUROPEAN ALUMINIUM/ 17



3/ Otherinitiatives

Innovative value chain fully supporting the circular economy

- RECALSE — “RECycling-friendly wrought ALuminium value chain for a Sustainable
Europe” (submitted in 2017 to SC5-2017 but not selected)
- INFINAL - “INFINite circularity for ALuminium building products in Europe” (submitted SCANDIUM ALUMIUH ELROPE

to Life programme in 2018, under evaluation)
Making aluminium processing more energy efficient )
- SCALE — Recovery of Scandium from by-products and production of Sc-Al alloys (running Ak.s‘__@
H2020 project)
- AISiCal - New Alumina production process eliminating bauxite residue and CO2 (project
submitted to SC5-09-2018, under evaluation) f
- Waste2Save — Recovering & Valorizing waste heat from Aluminium industry (project -
under evaluation)
- Cozmos — potential use of CCU for Al industry (project under evaluation)
Making aluminium solutions more efficient
- FORMALUB - Pre-competitive project to optimise Al sheet formability
Reinforcing and developing PhD network
- ALURE “Structural ALUminium for a Resilient and sustainable urban Environment” /
DaDiMA “Data and Digital twins for efficient product MAnufacturing”

WASTE2SAVE

EUROPEAN ALUIVIINIUM/ 18



Trade
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4 / US Sanctions on Rusal

On 6 April 2018, RUSAL was added to the list of Specially Designated
Nationals and Blocked Persons (“SDNs”) maintained by the Office of Foreigr
Assets Control (“OFAC”) of the U.S. Department of the Treasury.

OFAC issued several general licenses (addressing maintenance and wind-
down of contractual obligations; and divestment matters)

= Published FAQ nr. 625

= The General Licenses 13D, 14A, and 16A: expiration date extended to 12

December 2018

Position paper based on intern exchange with members and national
associations, together with legal assessments

Advocacy for a structural solution:, meeting with OFAC, European
Commission, Member States, etc.

Exchange with American Association EUROPEAN ALUMINIUM,. 20



/] / Review PEM Convention

Modernisation of the Regional Convention on pan-Euro-
Mediterranean preferential rules of origin (PEM Convention)

European Aluminium and its membership urges the European
Commission to keep the existing rules of origin as they

currently stand for the entire aluminium chapter (76) and not
allow for relaxation =1 T =

Position paper based on exchange with members

Advocacy: European Commission, Member States, third

countries etc. Ej as

RISK: duty free import of products from Gulf region and China

EUROPEAN ALUMINIUM/ 21



4 / Prior surveillance on imports of aluminium products

"= Following the imposition by the US of the Section 232 duties on aluminium products (10%)
in May (and the further closing of the US market for Chinese imports), European
Commission implemented a prior surveillance for certain aluminium products from third
countries. Importers must now obtain license.

=  European Aluminium aims to monitor the market and receive anticipated trade data in
order to be able to react fast if trade diversion to the EU occurs (only in place for
aluminium and steel products).

= EU commission continues to put pressure to have duties lifted

=  Section 232 on car and car parts? (Link to USMCA agreement)

EUROPEAN ALUMINIUM/ 22



A / Overview of aluminium chapter*

After a drop in summer, licensed quantity Most of the volumes are referring to 7601
are back at higher level... followed by 7606...
1000 1000
900
800
o
2 “E‘ 700
};E meow . Z£§ 60
E g W North America E g 500
5 £ @ Middle-East X
T E T E 400
2 O Europe Pl —~
E @ Central & South America _g 300
O Asia & Oceania - 200
OAfrica 100
0
May Jun sl Aug sep May Jun Jul Aug Sep

07601 O7604 O7605 O7606 M7607 M7608 M7609 M7616

*36 sub products available: 7601 (3 sub codes); 7604 (5 sub codes); 7605 (4 sub codes); 7606 (10 sub codes);
7607 (7 sub codes); 7608 (4 sub codes); 7609 (1 sub code) and 76019 (2 sub codes) EUROPEAN ALUMINIUM/ 23



4 / In perspective: China and EU28

~21 000 Bio €

Annual GDP of
China

~13 000 000
tCO,eq

EU’s yearly emissions
(scope 1, 2 and 3)

+180 smelters

Number of smelters in
China in 2017

EU28

One of the lowest
Al carbon footprint
One of the region

with carbon pricing

Aluminium refers here to primary production

~15 000 Bio €

Annual GDP of
EU28

~30 000 000

tCO,eq
What would be added
if EU28 capacity was
shifted to China

16 smelters

Number of smelters in
EUin 2017

China
One of the highest
Al carbon footprint
* No carbon pricing
system

2.7 Mio tonnes

China’s June 2016
monthly production

800 000 tonnes

Average production of
smelter coming on line
in China

201 000 000

tonnes

Aluminium produced
by China since 2005

2.2 Mio tonnes

EU’s total yearly
production

300 000 tonnes

Annual production of
EU largest smelter

112 000 000

tonnes
Aluminium produced
in EU28 since 1950

3.5 Mio tonnes

China’s yearly output

going for exports
(10%)

2 500 000

tonnes
Yearly output of
China’s largest smelter

~11%

China’s share of world
aluminium production
in 2000

2.2 Mio tonnes

EU28’s total yearly
production

300 000 tonnes

Annual production of
EU largest smelter

~55%

China’s share of world
aluminium production
in 2017




Volume (Ktonnes)

4 / A systemic Chinese overcapacity in aluminium...

Chinese overcapacity in primary is 5 time bigger than EU production...
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4 / Roadmap and Action Plan to a sustainable global Aluminium Market

“We will insist on further efforts to tackle production overcapacity, especially
in the steel sector, as a matter of utmost priority. We expect all members of
the Global Forum on Steel Excess Capacity, launched at the last G20 summit, to
cooperate in good faith with a view to removing the subsidies and other

June 2016,
332 Hearing government-imposed distortions at the root of the problem.”
: G20, Hamburg, July 2017 |
October 2015, LRI J December 2016, ]' S December 2017-
Prof. Taube « China's : . =EESINASE
Eeoma e SRR April 2016, China excess capacity June 201?, Participation B20
i o Decision to join AEGIS study by European 232 Hearing Trade Task Force

General Assembly, Freiburg P Aluminium Washington DC

(MES campaign)

2015 2017

Joint Letters and February 2017, “We commit to further strengthening our cooperation and to working | December 2017,
statements by EU, Press conference and With our partners in order to address global excess capacity in the New China MES
CAN, US Demonstration steel, aluminum and other key industrial sectors and to avoid its methodology with
against China MES, emergence in other areas,” G7, Taormina, May 2017 aluminium chapter
Brussels.
lanuary 2018: April 2018: June 2018: Al Summit, October 2018: Expected November March 2019: second
Press Conference w/ Prof. Taube Study Montreal B20 Summit w/ trade 2018: Aluminium Summit,
Ministers on China WVMetalle Kick off cooperation task force reprot and OECD Report Paris (planned)
w/ OECD aluminium quote
2018
« We stress the urgent need to avoid excess capacity in other sectors such as aluminum and Joint Letters and Regular Meetings with European Commission (Katainen, Malmstrom,
high technology. We call on the International Working Group on Export Credits to develop a statements by EU, Asenius, Demarty), Member States (G20 shepas, PermReps), MEPs
new set of guidelines for government-supported export credits, as soon as possible in 2019» CAN, US, JAP, BRA
G7, Charlevoix

EUROPEAN ALUMINIUM/ 26



Sustainability
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5§ / IPCC report: Net emissions of CO2 must reach
zero by 2050

ﬁgl
Jim Skea
Co-Chair, WGIII

Incheon, 8 October 2018

Limiting warming
to 1.5°C is possible
within the laws of
chemistry and
physics but doing
so would require
unprecedented
changes.

x climate change b

Greenhouse gas emissions pathways

* To limit warming to 1.5°C, CO, emissions fall by
about 45% by 2030 (from 2010 levels)

o Compared to 20% for 2°C

» To limit warming to 1.5°C, CO, emissions would
need to reach ‘net zero’ around 2050

o Compared to around 2075 for 2°C

* Reducing non-CO, emissions would have direct and
immediate health benefits

ipcC @

nTerGoveERNMENTAL Paner on Climate change

EUROPEAN ALUMINIUM/ 28



5 / But this is not only about CO2

Limiting global
warming to 1.5°C
compared with 2°C
would reduce
challenging impacts on
ecosystems, human

health and well-being,
making it easier to

achieve the United
Nations Sustainable
Development Goals.
Priyardarshi Shukla .
Sas oL S g T

Climate change and people

* Close links to United Nations Sustainable
Development Goals (SDGs)

* Mix of measures to adapt to climate change and
reduce emissions can have benefits for SDGs

» National and sub-national authorities, civil society,
the private sector, indigenous peoples and local
communities can support ambitious action

» International cooperation is a critical part of limiting
warming to 1.5°C

INCC & @

N v MENTA 5 « climate change W

EUROPEAN ALUMINIUM/ 29



5 / Short-term and long-term perspectives

Circular economy is pre-requisite
for a “SDG” based Society 5.0

Oert RawlViaterials
Connecting matters

RESIDUAL

EUROPEAN ALUMINIUM/ 30



5

/ European Aluminium Sustainability programme

Sustainable
Sustainability Development Goals

Roadmap 2025 _SDGs 2050 Vision

(CO2 & Efficiency)

(All chapters) (All chapters)

Our building blocks to implement and feed our narrative

EUROPEAN ALUMINIUM/



5 /Key goals for our sector

INDUSTRY, INNOVATION RESPONSIBLE AFFO ‘j,jh ND
AND INFRASTRUCTURE 12 CONSUMPTION ﬁ( LEANENE z:

“ﬁ;)-'-
Circularity & m

New business
models

Decarbonisation
Breakthrough
technologies

DECENT WORK AND
ECONOMIC GROWTH

i

13 horov

.. P 4

E QUALITY GENDER
Future of skills et EQUALITY
and education

Digitalisation !ﬂ l g

1 PARTNERSHIPS
FOR THE GOALS

Strong EU institutions
Long-term policy
framework

&
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5 / The industrial race is on!
Ce'FIC EUROFER :1

FuelsEurope
A
) AV D,
~ cep|
F OR EUROPE

fd
D pp dt

* European Commission plans to
unveil a zero carbon economy
plan for 2050 or at least a
reduction of 85-90% of GHG this

year.

* Chemicals, Fuels, Steel, Paper,
Glass are all working on 2050
roadmaps.

EUROPEAN ALUMINIUM/



5 / Strategic aim for a long term succesful industry

LONG TERM VIEW

Decarbonising the entire value chain
Sustainable business & financing
Circular business models — Lifecycle thinking
Trade (232) — Satctions — Tackling overcapacities and illegal subsidies
Strenghtening competitiveness and innovation

Rules of Origin -
Energy / ETS / State Aid
rules — Lightweighting —

Building Efficiency —
Circular Economy -
Recycling — Scrap flows —
Standard setting

2018 2030 2050

New industrial base in
Europe with winners and
losers

Acceleration towards low
carbon economy via tough
regulation




5 / What key stakeholders are saying

« We need to assess « It’s important to
aluminium breakhtrough cooperate with your
projects and promote industry to reinforce the

circularity » \ multilateral trade
= system»

EU Vice-President EU Trade Commissioner
J. Katainen C. Malmstrém « We have to find room

for EU funding in the
next EU political term.

« Aluminium is a
strategic material and
should play a critical role

Aluminium has a great

for a new green . .
g potential to innovate»

industrial policy»

DG Research

DG Energy D. Ristori Deputy Director General
Director General S. Ratso

35



5 / Manifesto I+ : inspiring decision makers for EU
elections

Micro-site feedback

More than 300 supporters / 300 decision makers informed /
+25 meetings on-going

“A great idea to raise awareness about the important role that industry
plays for boosting jobs and growth in Europe.”

“Industry in Europe has the knowledge and resources to improve the world
if we do it together. Our Industry can help with this! This must be
understood by our politicians!”

Great on line visibility:

More than 5.7K views on our YouTube videos More than 24.4k Twitter

impressions

36



5 / 15th International Aluminium Recycling Congress

The Congress is one of the leading aluminium LG
recycling events today and an excellent ooy
platform to meet, exchange views and cultivate -
new relationships with representatives of the
entire aluminium value chain.

The Congress will focus on the aluminium recycling
dynamics, prospects and challenges, with high level
speakers debating about developments of the circular
economy in the new political landscape and sharing
insights into strategies and solutions that are
empowering sustainable decisions.




/ Questions? Contact us!

Avenue de Broqueville 12 - 1150 Brussels, Belgium

Phone +32 2 775 63 51 < \
european-aluminium.eu oo

gotz@european-aluminium.eu
EUROPEAN ALUMINIUM



/ More potential from the circular economy

EU EMISSIONS REDUCTIONS POTENTIAL FROM A MORE CIRCULAR ECONOMY, 2050
Mt OF CARBON DIOXIDE PER YEAR

A more circular economy can make

deep cuts to emissions from heavy

industry: in an ambitious scenario, as

= 5 much as 296 million tonnes CO2 per

year in the EU by 2050, out of 530 in

@ total — and some 3.6 billion tonnes per
year globally.

steet [l puasnics [ acovmiom [l cement

234

2050 BASELINE MATERIALS PRODUCT MATERIALS CIRCULAR 2050 CIRCULAR
RECIRCULATION EFFICENCY BUSINESS MODELS SCENARIO

Source: Material Economics, 2018 EUROPEAN ALUMINIUM/ 39



