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Net Zero objectives and batteries

Battery value chain development trends in Hungary

Environmental and social sustainability of the industry
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Hungary is dedicated to reach net zero by 2050
This requires to invest 3-4% of GDP/a over three decades
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Net Greenhouse Gas (GHG) emission scenarios for Hungary, CO2eq/y
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Electrification helps phasing out oil and gas

Final energy consumption fuel composition in the BAU and EA scenarios
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Net Zero Transition puts tremendous pressure on the fuel

mix of transport

Distribution of the energy consumption of the transport sector in the BAU
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An almost full electrification of household heating

required to phase out natural gas

Distribution of the energy consumption of household sector in the BAU and
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The battery industry supports electricity, transport and

household sector decarbonisation...

Focus areas for Enerev efficienc
policy action Electricity sector UETERElG S ey gr::arket !
aiming at climate decarbonisation decarbonization el
neutrality
: Developing the Carbon Capture,
H as;e;pg;i ::)?n battery value Use and Storage
yarog y chain (CCS/CSU)

_ Agriculture and
Greening the Land Use, Land-

financial market
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...and also has a unigue market perspective...why?

Estimated market sizes of oil and selected clean energy technology
equipment in the Net Zero Scenario, 2020-2050 (USD billion, 2020)
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Automotive Automotive Industry in Hungary
industry @ T,

transformation g e Gerny.

suppliers

automotive

companies
= BMW Engineering
. Debrecen & business services

contributing s
to GDP by 3.9% ,") ST .......................................... o

* The automotive industry is a
cornerstone of the Hungarian

economy 0 1 Kecskemet Budapest

' ' with 26.2 billion

. Vehllcle manufacturing: 6% of _ production value @ 420000 K£119m
Hungarian GDP \7 @cars/year engines/year

* Automotive suppliers account for
an additional 8% to 9%
- Around 30% of industrial output Hungary is pioneering the new era of mobility

* Around 90.5% of goods created in
the industry are exported to
European superbrands
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Regional context: successful transformation of automotive &
battery industries is a must

Fig3 Automotive's share of GDP (%) Fig4 Automotive's share of exports (%)
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Net Zero objectives and batteries

Battery value chain development trends in Hungary

Environmental and social sustainability of the industry
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The Hungarian story is part of a common EU project...

The Net Zero Industry Act correctly recognises batteries as a critical
enabler for achieving the ambitious EU Green Deal objectives and
introduces accelerated administrative procedures and capital
support for critical investments along the battery value chain.

EUROBAT statement, March 17, 2023

Beginning May 2023, the European Battery
Regulation will be gradually replacing
Directive 2006/66/EC. It will be implemented

* e
g v ;El; E in all the member countries simultaneously
é @ x 17 m m for the common purpose of minimising the
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...and promoting West — East co-operation

SK Innovation builds Europe’s largest EV
battery plant in Hungary
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The lithium-ion cells and modules from this factory will be used by European electric car manufacturers.
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Korea’s SK Innovation already operates a 7.5 gigawatts-hour (GWh) factory in the
Hungarian town of Komarom and Is bullding the second one at the site. The announced

Aug 12, 2022 at 5:28pm ET 18O
By: Mark Kane

Contemporary Amperex Technology Co., Limited (CATL) officially announced today a
massive new battery plant investment in Europe.

The Chinese manufacturer intends to invest €7.34 billion ($7.5 billion) to build a 100
GWh EV battery plant in Debrecen, Hungary. Once approved at the shareholder
meeting, construction of the first production facilities will start before the end of this
year.

That would be CATL's second battery plant in Europe, as the first one (much smaller)
in Erfurt, Germany (8 GWh annually initially
ed in 2019.

is expected to start production this y
and 14 GWh annually in the future). This

Premium
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Automobile  Utility Vehicles Energy & Infrastructure Battery & Fuel Cell Fleets Politics Two-Whe

electrive.com

industry service for electric mobility

Battery & Fuel Cell >

Feb 24, 2021 - 12:38 pm

Samsung SDI expands battery production in Hungary
 GATTERIES | GATTERY CELLS | BATTERY FACTORY | BATTERY PRODUCTION | GOD | HUNGAR | SAMSUNG 5D1 | SUPPLIERS

The Korean battery cell manufacturer Samsung SDI has announced that it will
invest the equivalent of around 740 million euros in the expansion of its battery
factory in Géd, Hungary, near Budapest.

The factory, from which Samsung SDI supplies cells for BMW and Volkswagen,
among others, currently has an annual capacity of 30 GWh and is expected ta be
able to produce over 40 GWh in the future. Samsung SDI had completed the
construction of the factory in 2017, It is not clear from the South Korean media
reports when the expansion is to be completed.

With the investment of around one trillion won, which is equivalent to a little more than 9oo million US dollars or the
aforementioned 740 million euros, the Korean company apparently hopes to expand its position in the electric car market in
Europe. The investment is to be partly financed by a capital increase of the Hungarian subsidiary Samsung SDI Hungary Zrt, but
also by loans.

In South Korea, an unnamed representative of Samsung SDI told the Reuters news agency that the manufacturer was also
considering building a second plant in Hungary. However, a decision or even a timetable for the construction of such a factory
had not yet been made. In addition to Hungary, Samsung SDI has plants in South Korea and China. Worldwide, Samsung SDI
ranks fifth among battery cell manufacturers.

1senews.co.kr, koreaherald.com, reuters.com

https://insideevs.com/news/604099/catl-100gwh-battery-plant-hungary/
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Significant battery value chain is developing in Hungary...
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... primarily due to > €14 billion FDI
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Battery indUStry in Hunga ry For more info‘please visi't:

https://hipa.hu/main
Hungarian Investment Promotion Agency (HIPA)

Rapidly developing battery mdustry

‘ Vo . i / !
| NAl . . w . GS Yuasa GSYUASA |
| Inzi Controls FomeER | | SKinnovation SK mnovatlon SamsungSDI | Lithium-ion battery, traction batteries&g— 3
| Battery module production for EVs . EV battery cell manufacturing EV battery cell manufacturing RO ; chareers. power SJ/’ lv systems :
| Location: Komarom .| Location: Komdrom, Ivancsa |1 Location: God ¥ gers, p pply sy

i .1 Location: Miskolc

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

" JaeWon Yo 3 CATL . Dongwha Dongwha W

! . 1 CATL ! ; . :

" and recycling Lo EV battery cell manufacturing ; . and NMP recycling

| i 1 Location: Debrecen 1 yosnémeti : e CAckl]

' Location: Komarom b 1 VeI __Location: Séskat ]

I A i

i Toray -Zoltek ZOLTEK i 9 oo © . ' Bumchun 3@@ Egnm;:;nKl:trecislon

. Separator films production [t salgatanan - wiskole Nw‘regyhaza@ . Aluminium jacks for electric car batteries

: . L . . ! o) !

. required for lithium-ion batteries ! @ $ @asger @ . Location: Salgdtarjan

._Location: Nyergesdjfalu | ® ((@ Hegycs- Py ic @ OBytingyts Hajdubszameny ,:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

R 3 ey = ¢ @QM " Shinheung Sec ' = SHINHEUNG SEC |

3 Doosan. ) = B . EV battery pack components manufacturmg ‘

i Production of copper foil ; : .

: . , ! : Location: Monor

i Location: Tatabanya oo fompathely @ L T No o @) 0000 TTwonygbe——==se T

e : 2 X
Lotte ‘ . SungEel Hitech @

. Recycling of Li-ion battery materials BRI0p0/8(F) |

' Production of aluminium cathode foil LoTTE " Location. Sziget tmikls ‘
‘ 1 Location: Szigetszentmiklos !

: Location: Tatabénya ALUMINIUM

Magykanizsa

o]
Kaposyar Szekszard

' Soulbrain soubrain ' SEMCORP SEMECQRE.
. Productionlof O!WEGARM" ‘ . Lithium-ion battery separator films
Location: Tht BATTERY i Location: Debrecen

— _ASSOCIATION '

_||:ET| HuNGARI ...and much more

ASSOCIATION

16


https://hipa.hu/main

The Hungarian Battery Strategy is to provide future policy

framework

A vital part of
the European
battery
ecosystem

Business
opportunities in

battery
materials

A Skilled
workforce

Government decision 1766/2021 (X.29)

Sustainable
market
solutions for
batteries

A competitive
value chain for
all Hungarian
stakeholders

A strong
Hungarian R&l
capacity

The Strategy builds on earlier achievements to help Hungary grow into the center of
the European battery value chain

1) by creating an environmentally and socially sustainable battery value chain:
v the environmental footprint of manufacturing processes can be reduced

v’ recycling capacities can be built

2) by developing a competitive national industry:
v’ shift from products “made in Hungary” to products “developed in Hungary”

v an organic value chain needs to be established with the participation of
companies involved in working capital investments and domestic SMEs and
research organizations

v domestic lithium-rich geothermal deposits need to be involved in the production
of quality raw materials for battery production

+._| wunearian  https://kormany.hu/dokumentumtar/n v Skilled workforce along the battery value chain

BATTERY  emyzeti-akkumulator-iparagi-strategia-

|_ ___ ASSOCIATION 5030
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HUBA supports the
implementation of the

government’s battery strategy

* Mission: to increase local value added
* Founded in December, 2021

* 63 members, more in pipeline

* Full EBA member

* Major activities: information exchange,
networking, policy recommendations,
training

e Battery Strategy implementation project
package submitted to the government

* Working groups
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HUBA working groups — in one sentence
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R&D&Iand : : .
training Created in Hungary instead of made in Hungary
Manufacturers- From giga-factories to a competitive, integrated industrial
suppliers ecosystem

Grid storage

Winning the competition for increased electricity sector
flexibility

E-Mobility

Creating cooperative & world-class automotive and battery
industries in Hungary

Raw materials
and recycling

Reducing import dependence on raw materials for battery
production

Environment,
healt, safety

Creating an environmentally and socially sustainable battery
value chain
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* Environmental sustainability of ...
battery industry investments and .
operations is an increasingly
Important societal concern in
Hungary
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« Assessing, controlling and
reporting about environmental
risks is good practice -

* Related communication is critical
to build up social acceptance
towards the industry
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Net Zero objectives and batteries

Battery value chain development trends in Hungary

Environmental and social sustainability of the industry
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Sustainability related challenges

* Controlling conventional pollutants
* air, water and land emissions

e Natural resource conservation issues

e water use, critical materials, waste management & recycling, energy
conservation

* Decarbonisation
e gradual reduction of Greenhouse Gas (GHG) emissions by 2050

* Social sustainability, health & safety issues
+._| HUNGARIAN
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ASSOCIATION
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Sustainability related challenges

* Controlling conventional pollutants
* ,do as the Germans (Swedish) do” — level playing field

 Natural resource conservation issues
» water use — innovative solutions (e.g. gray water)

* critical materials, waste management — recycling and sustainable mining

* energy — conservation and green energy Power Purchase Agreements

* Social sustainability, health & safety issues
* independent monitoring, transparency & communication

* strong and independent enforcement with civil society involvment
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Thank you for your attention!
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https://www.hu-ba.hu/
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