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Samsung SDI battery factory in God (source: Janos Bédey / Telex)
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HUNGARY = THE LAND OF BATTERY MANUFACTURING
MAGYARORSZAG = AZ AKKUGYARTAS ORSZAGA

“Why is it so important for Orban's
administration that Hungary
becomes the country of battery

factories?"

source (article and image): Telex, 2023
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ECONOMIC DEAD-END PRODUCTION DECLINE
GAZDASAGI ZSAKUTCA ES GYARTASI VISSZAESES

They let the external contractors go, then started
firing colleagues over the smallest things.
Now they've told us we're next.

ECONOMY  19. February 2025. - 05:04

Baftery production in Hungary dropped sharply
by 32 percent in May.

ECONOMY 12. July 2024. - 10:52

Production value of battery and dry cell manufacturing
(thousand HUF)
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REGION IN FOCUS: NORTH-EAST HUNGARY
FOKUSZREGIO: ESZAK-KELET MAGYARORSZAG
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REGION IN FOCUS: NORTH-EAST HUNGARY
FOKUSZREGIO: ESZAK-KELET MAGYARORSZAG

Battery manufacturing industry:

Reindustrialisation
+

North-East Hungary:

Poverty /
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Proportion of people living in severe material deprivation (%) (data: Kolosi et al.,, 2022)

CROATIA
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REGION IN FOCUS: NORTH-EAST HUNGARY
FOKUSZREGIO: ESZAK-KELET MAGYARORSZAG

Battery manufacturing industry:

Reindustrialisation
+

North-East Hungary:
Climate Vulnerability
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MANUFACTURING END-USE + (END-OF-LIFE COLLECTION) RECYCLING TRUE END OF LIFE
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... & UNCONTEXTUAL DEVELOPMENTS
... ES KONTEXTUS NELKULI FEJLESZTESEK

Megafactories next to villages

SK, lvancsa - next to a village of 3000 inhabitants, without
participatory planning, polluting the soil, water and air,

“[..] considerations related to regional development or local characteristics
do not appear to play a role in site selection for these investments (with the
exception of clustering within the value chain)." (Czirfusz, 2022)

Ecopro Global

-

A N N N S N N O O e . .y

Greenfield developments Away from resource availability
W-Scope, Nyiregyhaza - it is being built at the moment on Southern Industrial Park, Debrecen - no water available nearby,
one of the best agricultural soils in the country they need to build a pipe system to provide for the factories

(CATL, Halms, Semcorp, EcoPro Global)

source: author 10/ 86



PROBLEM STATEMENT [(
PROBLEMAFELVETES e

Hungary is currently experiencing a rapid (re)industrialisation
process under the banner of sector electrification, pushed by the
economic vision of the government. Resulting in uncontextual
development patterns both spatially and socially, the process can be
described as an ‘unsustainable sustainability transition'.

BATTERY = CURRENT & FUTURE CRISIS

11/86
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Problem Field Transformability Understanding Exploration Operationalisation Conclusions

source: author 12 /86



ATALAKITHATOSAG

TRANSFORMABILITY

/ TRANSFORMATIVE RESILIENCE /
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VALUES (following Folke, 2016)
ERTEKEK (Folke (2016) utan)

N DEVELOPMENT WITHIN THE
€) PLANETARY BOUNDARIES

Qm) JUST SOCIETY

@ RESILIENT BIOSPHERE FOR
HUMANITY AND ECOSYSTEMS
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THE ENABLERS OF TRANSFORMABILITY
AZ ATALAKITHATOSAGOT ELOSEGITO TENYEZOK
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MAIN RESEARCH QUESTION
FO KUTATASI KERDES

How could the current battery crisis be leveraged to enable long-term
spatial, transformative change in North-East Hungary?

17/ 86



\
lo V(+

1 2

3

W

Problem Field Transformability Understanding

4 S 6

Exploration Operationalisation Conclusions

source: author 18/ 86



BATTER-POTENTIALS

AKKUMULATOR - LEHETOSEGEK = ? g

Strict environmental
= regulations

n Compulsary contribution
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\

Shared interest: improving

43 efficient infrastructure

Qﬁ Changing ownership

o N .. . .
iy Diversify production

1
-‘, Localise production

=+ Batteries +
] other function

@-) Batteries +
] circular function

.|, Industrial symbiosis:
;-; with other industries,
4 settlements, R+D
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TERRITORY & CHANGE
TERSEG & ATALAKULAS

TERRITORIAL CAPITAL
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NATURAL CAPITAL
TERMESZETI TOKE

Ho_rtobégy @ Laszlo Lisztes / Hortobdgy National Park Directorate




GEOMORPHOLOGY, TOPOGRAPHY, SOIL
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HIGH FREQUENCY OF CHANGE
MAGAS VALTOZASI FREKVENCIAK
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LOW FREQUENCY OF CHANGE
ALACSONY VALTOZASI FREKVENCIAK
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VISIONING
JOVOKEPALKOTAS

VISION

values, goals,
principles

source: author 30 / 86



VISION STATEMENT @
JOVOKEP w.

In the upcoming 50 years, the North-East Hungarian region turned
the current battery-crisis into an opportunity by following a just,
circular and flexible development path, and established a contextual,
sustainable and resilient spatial framework allowing for future
transformation In case of need.

31/86



VISION OF A TRANSFORMATIVE BATTERY TERRITORY
AZ ATALAKITHATO AKKUMULATORIPARI TERSEG JOVOKEPE
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SCENARIO-MAKING
SZCENARIO-ALKOTAS

scenario 1

EFFICIENT

VISION

values, goals,
principles

test

REDUNDANT

scenario 2
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SCENARIO-CONSTRUCTION
SZCENARIO-ALKOTAS

S1: Efficient - Vertical

Hierarchical & optimised

top-down

following current development patterns
+ keeping centrum-periphery relations

optimised, preventative crisis-response

Base criteria

Maximised efficiency

v
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—0 Efficiency
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accessibility

®, (v -
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Contextuality
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N

Maximised redundancy

o0 Redundancy,
u reserves
}{ Polycentricity,
modularity
—)
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S2: Redundant - Horizontal
Decentralised & diverse

bottom-up

new way of spatial organisation based
on social values and community

reserves, redundant crisis-response
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Efficient:
Hierarchical & Optimised



EFFICIENT - HIERARCHICAL AND OPTIMISED
HATEKONY - HIERARCHIKUS ES OPTIMALIZALT

source: author 36 / 86




HUMAN CAPITAL
EMBERI TOKE
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Redundant:
Decentralised & Diverse

uthor 38/ 86



REDUNDANT - DECENTRALISED AND DIVERSE
REDUNDANS - DECENTRALIZALT ES SOKSZINU

source: author 39 /186




LANDSCAPE AS BASE
A TAJ, MINT KIINDULASI PONT

Flatlands 3

voluntary

wetlands flooding

geothermal
energy

Steering principles
{} Hortobagy

I~

Landscape-based development

diverse cultivation
patterns

Natural pollution reduction Landscape-based cultivation
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SPATIAL ORGANISATION G
TERSZERVEZES 'f%?

MOUNTAINS
[ natural vegetation (forests)

- landscape-based energy mix

UKRAINE

SLOVAKIA

A

mountain settlements

HILLS

natural vegetation (forests)
landscape-based energy mix

D mountain settlements

SATU MARE

FLATLANDS
natural vegetation (forests, grass)
landscape-based energy mix

mountain settlements

BUDAPEST ) &
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e rivers %
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floodplains: vegetation, floodrisk ROMANTA
river settlements @
[T protected areas @ connection to nuclear power plant
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cultural heritage settlements @ transformed mineral industry:
energy production
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train tracks
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EVALUATION
KIERTEKELES

scenario 1
EFFICIENT
evaluate
v DEVELOPMENT WITHIN THE
PR il €) PLANETARY BOUNDARIES
,, \\ \ 7
V4 \
V4 \
I ‘ { 3
1 1 .
VISION I [ @) JUST SOCIETY
1 1
values, goals, \ /) ) ’
principles ‘. !
) ~ P4 . f )
Smm- @ RESILIENT BIOSPHERE FOR
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evaluate ) ’
REDUNDANT
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source: author 42 / 86



SCENARIO EVALUATION
KIERTEKELES

EFFICIENT - HIERARCHICAL AND OPTIMISED

SLOVAKIA UKRAINE

ROMANIA

ORMDEA

KECSKEMET

+ economically viable, optimised and crisis preventive
+ high social acceptability

- too profit-oriented and technology-based
- cannot handle sociospatial disparities
- dependent, does not reduce consumption

REDUNDANT - DECENTRALISED AND DIVERSE

SLOVAKIA UKRAINE

BUDAPEST

ROMANIA

PN
>}
<

ORADEA

KECSKEMET

+ strong social values and care
+ sufficient reserves in case of crisis; autonomous
+ landscape-based cultivation

- requires a significant behaviour shift & community cooperation
- might not be economically viable on the long-run
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LONG-TERM SPATIAL FRAMEWORK
HOSSZUTAVU TERI KERET

scenario 1

EFFICIENT

evaluate

LONG-TERM

VISION TRANSFORMATIVE

values, goals,
principles

FRAMEWORK

evaluate

REDUNDANT

scenario 2

source: author 44 / 86



Long-Term
Transformative
Framework



NATURE
TERMESZET

Landscape-mosaics: local
NG VAREE @B (community) cultivation,
=4 A landscape-based layered
functions

x_ _ Regional floodplain
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CONCLUSIONS n

OSSZEFOGLALAS @

How could the current battery crisis be leveraged to enable long-term
transformative change in North-East Hungary?
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CONCLUSIONS
OSSZEFOGLALAS

Szikkasztomedence
Ateriiletre belépni tilos!
ViZBEFULLADAS-VESZELY

Success depends not on halting battery development,
but on strategically redirecting its trajectory toward a
transformative future.
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pathways
- feedback loops

[ Milestones based on existing policy documents

= pathway towards soil health and no net land take goals
pathway towards carbon neutrality goals

until 2030

GRM:Eutopean (and Hunagrian)push towards increae
inbttry mnfactuingcapaity (40 omestic
production,25% domestcecylng) - ighposiilty
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OWNERSHIP

LOCAL CONTRIBUTION

BASE STEPS
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= regulations

v measures
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CHANGING PRODUCTION

ADDED FUNCTION
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battery production will most likely stay, due to CRM and Hungarian economic vision

2030

EU Soil Strategy: defining objectives,
towards no net land take

Landscape-based
development: soil + water

SYMBIOSIS

_9, Regional infrastructural
<. improvements (export)

@ Battery production for

soluions: activating

4 Renewable energy, off-grid
periphery

2030

EU Green Deal: reducing net greenhouse
gas emissions by at least 55%
(compared o 1990 values)

INTERVENTIONS

UENCY OF CHANGE
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N

4
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2030

v

MAIN NODES

Urban energy production
(solar, heat, .)

Neighbourhood initiatives,
improvements: smart
additions, renovations, ..

Shared battery networks:
EV or housing cooperations

Emergence of battery
(energy) communities

Establishing local
microgrids, using the
nuclear fallback-system

PERIPHERY

Battery communities as a
way of life - urban

Tertitorial circularity:
@ multi-scalar network of
circular activities

2040

European Hydrogen Backbone,
2050 Hungariansection:
start of development

EUGreen Deal:
growth decoupled from resource use

Incentive: EHB buil - local
hydrogen infrastructure

Battery communities as a
way of lfe - rural

@ 4 Battery fallback systemin
B7 caseof crisis

V' N

IEA: CO, neutrality
EU Green Deal: no net emission of
greenhouse gases

Advanced infrastructure
connecting main nodes:

o—e

speed train, shared EV

Hydrogen network as
o regional fallback

hydrogen backbone, high-

Landscape-mosaics: local
@M (community) cultivation,
+A landscape-based layered
functions

health

Regional floodplain

{ restoration: flexible and

~ multifunctional buffers

2050

Green Deal:

o person or place gets eft brhind

&3 Autonomous settlements

and communities

2050

EU SoilStrategy: achieving good soil

- main objective towards no net
land take goal!

Balanced human-nature
relationship, cultivation

2040 - 2050 - 2075
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