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and Asian EV investors and the transformation  
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Executive summary 

Hungary has emerged as one of Europe’s most important 
EV- and battery-related production locations as a result 
of the co-location of German automotive OEMs and 
Asian battery producers. This transformation represents 
an adaptation to the structural changes reshaping the 
global automotive industry and reflects a deliberate state-
driven strategy aimed at preserving and strengthening 
Hungary’s role within European automotive value chains 
during the transition from internal combustion engines 
to electromobility. This paper argues that Hungary’s EV 
transition can be understood as a case of adaptation under 
structural constraints. By combining existing German 
automotive capacities with large-scale Asian battery 
investments, Hungary has managed to strengthen its 
position within European production networks and become 
a strategic bridge between European producers, markets 
and Asian technological capabilities.

At the same time, the paper highlights a central paradox. 
While Hungary has successfully repositioned itself within 

emerging EV value chains, the transition has largely 
reproduced the core features of its earlier development 
model: strong foreign ownership, external technological 
dependence, limited domestic embeddedness and 
modest local value addition and capture. Rather than 
fundamentally transforming Hungary’s position within 
global value chains, the EV transition has resulted mainly 
in a reconfiguration of dependencies, increasingly linking 
German-led automotive production with Asian-controlled 
battery technologies and supply chains, with limited 
Hungarian participation.

The analysis introduces the concept of »strategic 
overshooting«. This describes the exceptionally rapid 
and large-scale expansion of EV- and especially battery-
related capacities in Hungary. The attraction of these 
investments appears, however, to have exceeded the 
country’s infrastructural, environmental and institutional 
absorption capacities. Consequently, the current model 
combines important short- and medium-term benefits 
– including industrial and employment growth, export 
expansion and strengthened strategic relevance within 
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Europe – with growing structural vulnerabilities, such as 
overspecialisation, rising fiscal and environmental costs, 
resource pressures and geopolitical exposure.

The paper also demonstrates that integration into 
technologically advanced sectors does not automatically 
lead to upgrading at the national level. Domestic firms 
remain only weakly integrated into EV-related value 
chains, especially in the case of vertically integrated Asian 
investors, which rely heavily on imported inputs and home-
country supplier networks. Consequently, technological 
upgrading at the sectoral level has not yet translated into 
broad-based upgrading of domestic capabilities.

At the European level, the Hungarian case reflects 
broader tensions with regard to strategic autonomy, 
industrial policy and geopolitical competition. Europe’s 
EV transition currently depends heavily on Asian battery 
technologies and know-how, while growing US–China–EU 
competition is increasingly shaping investment patterns 
and industrial strategies. In this context, Hungary occupies 
an intermediary position within a Germany–Hungary–Asia 
triangle, in which Germany provides demand, traditional 
technology and value chain governance; Asia supplies key 
technologies and inputs; and Hungary offers production 
capacities and an enabling institutional environment.

The paper concludes that the key challenge is no longer 
integration itself, but the transformation of integration 
into more embedded, innovation-driven and sustainable 
development with more benefits to the Hungarian 
economy. This would require a shift from rapid expansion of 
capacity towards stronger domestic embeddedness, supplier 
upgrading, improved policy coordination and greater 
attention to environmental, fiscal and social sustainability.

1. Introduction and background1

The global automotive industry is undergoing a profound 
transformation, driven by the transition to electric 
mobility. This shift entails not only a change in propulsion 
technology – from internal combustion engines (ICE) 
to battery-electric vehicles (BEVs) – but also a broader 
reconfiguration of global value chains, technological 
leadership and industrial power. Battery production has 
emerged as the industry’s strategic core, reshaping patterns 
of value creation and control, while new actors, particularly 
from China and South Korea, are challenging the long-
standing dominance of established automotive producers. 

For countries heavily specialised in automotive 
manufacturing, this transformation represents both an 
opportunity and a risk. Hungary represents a particularly 
revealing case. Over the past three decades, it has 
developed into a major automotive production location 
within Europe, based on a foreign direct investment (FDI)-

led model dominated by Western – especially German – 
multinational firms. In turn, the country has been deeply 
specialised in internal combustion engine-related activities, 
which are directly affected by the transition to electric 
mobility.

This has brought into being a fundamental strategic 
dilemma. On one hand, the EV transition may threaten 
Hungary’s existing industrial base, given its technological 
specialisation and strong dependence on foreign lead firms. 
On the other hand, in recent years the country has attracted 
a new wave of EV- and battery-related investments, 
particularly from Asian firms, and has positioned itself as a 
key location within emerging European EV value chains.

The central question therefore is not simply whether 
Hungary has integrated into the EV transition, but how 
this integration should be assessed. Does the emergence 
of the EV–battery–automotive cluster constitute a strategy 
of industrial adaptation capable of securing a position 
for Hungary as a major European production location? 
Moreover, to what extent has this strategy generated 
significant positive – and negative – side-effects that were 
only partially anticipated by policymakers and economic 
actors? To what extent will this strategy reproduce existing 
patterns of dependency, limiting the scope for domestic 
upgrading and long-term development?

This paper argues that Hungary’s EV transition can be 
understood as an attempt at adaptation under structural 
constraints. The country has managed to reposition itself 
within a rapidly changing industry and to attract key actors 
of the new technology. However, the implementation of 
this strategy has also resulted in substantial overcapacities 
and a range of unintended side effects that negatively 
affect the Hungarian economy. We call this »strategic 
overshooting«. Furthermore, the underlying characteristics 
of its development model – external dependence, limited 
domestic embeddedness and modest value capture – 
remain largely unchanged.

Against this background, the paper analyses the emergence 
of a new EV–battery–automotive cluster in Hungary, driven 
by the co-location of German automotive OEMs and Asian 
battery producers, and supported strongly by a state-driven 
industrial policy. It examines how this configuration is 
reshaping Hungary’s position within global value chains 
and its implications for domestic upgrading, sustainability 
and long-term development.

The paper highlights that integration into technologically 
advanced EV activities does not automatically lead to 
upgrading. It also argues that too proactive an industrial 
policy, disregarding local conditions, may lead to 
overshooting and exacerbate vulnerability. Ultimately, the 
key challenge lies in transforming this adaptive strategy into 
a more deeply embedded, innovation-driven growth path.
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2. Overview of Hungary’s automotive and EV–
battery transformation: continuity, disruption 
and repositioning

2.1 Development of the traditional automotive 
industry based mainly on foreign companies

Hungary’s automotive industry has undergone several 
waves of transformation over recent decades. After 1989, the 
industry was rebuilt on new foundations, driven by foreign 
direct investment (FDI). The initial phase of restructuring 
was driven by early FDI, which laid the foundations of a 
new, export-oriented production system. The companies 
involved included Opel (now Stellantis) in 1990, Suzuki 
in 1991, and Audi and Ford in 1993. During the 2000s and 
2010s, this system consolidated primarily around German 
automotive manufacturers and dense supplier networks, 
including major firms such as Robert Bosch, Continental, ZF, 
Schaeffler, Knorr-Bremse and Thyssenkrupp, alongside the 
Japanese OEM Suzuki, as well as Japanese, French, US and 
other international suppliers. Mercedes-Benz Group began 
production in Kecskemét in 2012, while BMW announced its 
investment in Debrecen in 2018, with production starting in 
2025. As a result of a recent capacity extension, Kecskemét 
became the largest European Mercedes car factory with 
production of 400,000 cars a year.2 Together with Audi 
(200,000 cars a year) and BMW (150,000 cars a year) 
Hungary became a major location of German premium car 
producers. Domestic suppliers continue to play a secondary 
role, with only a few larger firms – such as Fémalk, Hajdú, 
Videoton, Rába and Csaba Metál – achieving deeper 
integration into global value chains. Over time, selective 
upgrading also occurred, especially in engineering and 
development.3 However, these functions remain largely 
embedded in multinational corporate networks rather than 
in an innovation system rooted in the host economy.

As a result, the Hungarian automotive sector developed 
into a well-performing – in terms of output, exports and 
jobs – but structurally dependent model, characterised by 
strong export orientation, foreign ownership dominance and 
relatively limited domestic embeddedness. Upgrading has 
been selective and driven largely by multinational strategies. 

2.2 The EV turn: entry of Asian investors, disruption 
and reconfiguration

With the global shift to electromobility, a new phase 
began in the development of Hungary’s automotive sector 
in the second half of the 2010s. The entry of Asian firms 
linked to the EV transition fundamentally reshaped the 
structure of Hungary’s automotive ecosystem. From around 
2016–2017, South Korean companies (Samsung SDI and 
SK On) were the first to invest (see Section 5), followed by 
Chinese investors. CATL, EVE Energy, Sunwoda and Huayou 
Cobalt have launched large-scale projects, strengthening 
Hungary’s integration into China-linked battery value 
chains. The largest planned investment, CATL’s factory in 

Debrecen, is expected to reach a capacity of 100 GWh in 
three phases (see Section 5). Overall, as of March 2026, 
46 battery-related projects were either operational, under 
construction or announced. As a consequence, Hungary has 
rapidly become one of Europe’s key locations for battery 
production.4 Today, nearly all segments of the battery 
value chain are present in the country, from component 
production through cell manufacturing to recycling, while 
raw material extraction remains understandably absent. In 
parallel, Chinese EV producer BYD has also established a 
growing presence (see also Section 5).5 These investments 
signalled a qualitative shift in Hungary’s position within 
automotive value chains. While earlier integration, apart 
from Suzuki, was primarily embedded in European 
OEM-led production networks, the emergence of battery 
manufacturing introduced new actors, technologies and 
governance structures increasingly linked to Asian-led 
value chains. Furthermore, these developments reinforce 
Hungary’s role as a key European location in emerging EV-
related production networks.

2.3 The Hungarian automotive industry today: 
a major producer with a strong foreign presence 
and spatially dispersed distribution of capacities

At present, Hungary is one of the important automotive 
producers and exporters both in Europe and worldwide.6 
The leading players are foreign-owned firms with significant 
investments: in NACE 27, Korea dominates with an FDI 
stock of 6.8 billion EUR (Figure 1), while Hongkong, China is 
ranked third with rapidly growing FDI.7 Germany has  

Composition of FDI stock in 
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(NACE 27) by investing countries, 
2024 (%)  
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maintained a persistent lead in NACE 29 (Figure 2), with a 
total FDI stock of 11.4 billion EUR, while Hongkong and 
China appear as new source countries, their combined share 
approaching that of Japan (mainly Suzuki). 

The new wave of FDI has also reshaped Hungary’s 
economic geography. The co-location of German 
automotive OEMs and Asian battery producers has created 
new industrial hubs, especially in eastern Hungary (see 
Figures 3 and 4), reinforcing both the spatial concentration 
and the expansion of the automotive industry.8

Composition of FDI stock in ma-
nufacture of road vehicles (NACE 29) 
by investing countries, 2024 (%)  
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Fig. 2

2.4 The European and East-Central European 
context: competition and concentration

There has been a pronounced dual structural 
transformation within EU automotive manufacturing, 
characterised by both strong output growth and a marked 
geographical reallocation of production. Production of 
automotive and other transport equipment tripled between 
1995 and 2024 and shifted towards Central and Eastern 
Europe, driven by efficiency-seeking FDI and fragmentation 
of value chains (Figures 5 and 6), Labour-intensive and 

Location of German OEMs and the largest (1,500+ employees) suppliers 
in Hungary

Source: Based on data provided by Opten, ceginformacio.hu and company reports

Fig. 3

4EV Cluster Hungary?



Locations of Asian participants in EV value chains in Hungary

Source: Based on data provided by Opten, ceginformacio.hu and company reports. The figure shows the situation as of April 2026

Fig. 4
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and of other transport equipment industries (NACE 29-30) among present 
European Union member countries, 1995 and 2024 (%)
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assembly activities have increasingly moved towards 
Central and Eastern Europe, while core functions often 
remained in the »old« Member States. A similar but even 
more pronounced dynamic can be observed in electrical 
equipment manufacturing (NACE 27, including batteries), 
where output more than doubled over the period. Here, the 
rise of CEE countries appears to have been even stronger.

The automotive sector has become a dominant industrial 
pillar among the Visegrad countries, particularly in 
Slovakia and Czechia, with Hungary also showing strong 
specialisation. The country differences can be attributed 
to path dependence, economic policy factors and size of 
economy.9 Poland is considerably less specialized and more 
diversified, with lower foreign value-added dependence 
and a smaller productivity gap between domestic and 
foreign-owned firms. In the e-battery industry, the South 
Korean LG Energy Solution is the biggest player, with some 
smaller-sized foreign and domestic investments, resulting, 
by European comparison, in medium capacities and strong 
export performance. Czechia, building on strong industrial 
traditions, the survival of the Škoda brand (albeit in 
German hands), a more advanced local supplier base and 
a more stable industrial policy, exhibits higher domestic 
embeddedness and value added than its regional peers.10 
In e-batteries, however, Czechia is at present a negligible 
production location.11 Slovakia shows the highest level 
of automotive specialisation, low diversification, weak 

local embeddedness and the highest foreign value added, 
reflecting its role as a foreign-led assembly platform with 
limited upgrading. In order to preserve its automotive 
positions within EV-related challenges, the government 
attracted one battery investment in joint venture form 
(the Chinese Gotion with the local InoBat) and a fifth car 
manufacturer (Volvo, owned by the Chinese Geely Holding 
Group).12 Hungary is also highly specialised and foreign-
dominated, but benefits from a stronger presence of 
premium brands, somewhat lower specialisation compared 
with Slovakia and Czechia, and a more active short- to 
medium-term government strategy aimed at preserving the 
sector. The upshot of the latter, as already mentioned, is 
the highest European capacity in e-battery production, with 
Korean and Chinese firms (Tables 1 and 2).

Compared with its regional peers, Hungary’s EV 
transformation thus displays some distinctive features, 
most notably the exceptionally strong specialisation 
in EV batteries and exclusive reliance on Asian battery 
producers. This reflects a deliberate strategy of the previous 
government aimed at stabilising the position of the industry 
by attracting large-scale Asian investments to complement 
existing German OEM capacities. 

Breakdown of output of manufacture of electrical equipment (NACE 27)  
among present EU Member States, 1995 and 2024 (%)

0 20 40 60 80 100 120

Within that, Hungary

Within that, Visegrad

Within that, Visegrad plus Romania

"New members" (joining after 2004)

Within that, Mediterranean (Greece, Portugal, Spain)

"Old" members

2024 1995

Note: Without the United Kingdom, »old« members include: Belgium, Denmark, Germany, Ireland, Greece, Spain, France, Italy, Luxembourg, Netherlands, Austria, Portugal, 
Finland, and Sweden; Mediterranean: Greece, Portugal, Spain; »new« members: Bulgaria, Czechia, Estonia, Croatia, Cyprus, Latvia, Lithuania, Hungary, Poland, Romania, 
Slovenia, Slovakia; Visegrad: Czechia, Hungary, Poland, Slovakia; 2023 data, where 2024 is not available.

Source: Eurostat national accounts

Fig. 6

6EV Cluster Hungary?



Snapshot of manufacturing of motor vehicles, trailers and semi-trailers  
industry (NACE 29) in the V4 countries (2023)

Hungary Slovakia Czechia Poland

Share in manufacturing value added (%) 15.8 22.0 20.3 7.0

Share in manufacturing output (%) 24.4 38.3 29.4 10.7

Value added/output ratio (%) 15.3 11.8 18.3 17.4

Share in manufacturing employment (%) 12.4 14.9 14.5 10.2

Share in manufacturing exports (%) 28.0 44.3 40.0 20.1

Share in manufacturing FDI inward stock (%) 21.5 28.72 19.4 15.0

Share of foreign value added1 (%) 90.4 93.8 87.3 81.7

Productivity gap2 (apparent labour productivity of foreign firms  
as a percentage of domestic firms)

189.2 176.7 170.6 142.2

Number of enterprises 493 1 358 1 164 1 738

Number of passenger cars produced 507 225 1 080 000 1 397 816 299 300

1 Together with manufacture of other transport equipment industry.
2 Data from 2022.

Sources: Eurostat, OICA (2025) and OECD (2025)

Table 1

Snapshot of the manufacture of electrical equipment industry (NACE 27)  
in the V4 countries (2023)

Hungary Slovakia Czechia Poland

Share in manufacturing value added (%) 8.7 5.4 8.9 5.5

Share in manufacturing output (%) 10.6 6.1 7.3 6.2

Value added/output ratio (%) 19.2 18.3 32.1 23.6

Share in manufacturing employment (%) 7.5 7.3 8.3 4.2

Share in manufacturing exports (%) 11.4 6.3 8.9 11.5

Share of foreign value added (%) 91.6 78.0 73.6 73.0

Productivity gap (apparent labour productivity of foreign firms as 
a percentage of domestic firms)

207.0 113.6 134.8 136.1

Number of enterprises 857 2 298 8 929 2 742

Increase in production volume (2015–2023, %) 252 – 39 109

Sources: Eurostat Note: FDI data are missing

Table 2

2.5 Automotive and EV industry: a key sector in 
Hungary 

The automotive industry is the leading manufacturing 
sector in Hungary. It employs more than 100,000 workers, 
representing approximately 3 per cent of total employment. 
It is highly export-oriented, with a concentrated export 
market: Germany absorbs almost one third of vehicle 
exports and the rest of Europe the other two thirds.13 The 
industry is dominated by foreign-owned firms: in 2023, 

foreign-owned firms represented more than 95 per cent of 
output, over 90 per cent of value added, 83 per cent of 
employment, and 97 per cent of R&D expenditure in the 
sector. German-owned firms play a leading role, despite 
their small number (65), reflecting a highly concentrated 
industrial structure and the importance of economies of 
scale.14 Domestic firms play a secondary role with a high 
productivity gap in relation to foreign-owned firms and 
limited contact with them, indicating the presence of a dual 
economy (Tables 1 and 2).
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The sector’s footprint extends far beyond vehicle manufac-
turing, encompassing, for example, chemicals, electronics, 
machinery, plastics, glass and logistics. This is even more 
true in the EV era, in which batteries and related R&D are 
often statistically classified outside the automotive sector, 

as a result of which its true scale is underestimated in the 
official data. Estimations put employment in the sector, 
including supplier industries, at 150–180,000, around 5 per 
cent of total employment and above 15 per cent of manu-
facturing employment in 2023.15 

Despite the technological, and substantial structural and 
spatial shifts, Hungary’s position in global value chains 
shows strong continuity. The country remains deeply 
integrated into international production networks, with 
high export intensity and a strong reliance on imported 
inputs. Our calculations based on TiVA data16 indicate a 
persistent pattern: a high share of foreign value added in 
exports (among the highest in OECD comparison), relatively 
low domestic value-added content, and a significant 
productivity gap between foreign-owned and domestic 
firms. These features are characteristic of a downstream, 
assembly-oriented position within value chains. 

The EV transition has altered the composition of these 
linkages, particularly by increasing the role of Asian inputs, 
but it has not fundamentally changed their nature. 
Hungary’s supply chains are increasingly linked to Asian 
firms, even in regional comparison (Figure 7 and 8), while it 
continues to depend on European markets for demand. This 
has resulted in a reconfiguration rather than a 
transformation of Hungary’s position: new actors and 
technologies are integrated into an existing structural 
framework. 

The rise of the electrical equipment sector does not 
fundamentally alter this model. Despite rapid growth, the 
sector shows even higher and increasing dependence on 

Breakdown of FDI stock in the 
automotive industry (NACE 29–30) 
by ultimate owner's country  
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South Korean and Chinese foreign value added (Figure 9) 
and productivity gaps, while production is destined mainly 
for EU markets17 (Figure 10). This indicates the export-
platform nature of the Asian investments. 

Origins of value added in gross exports (electrical equipment)
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Fig. 9
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Fig. 10

3. Unpacking investment dynamics: 
German OEMs and Asian EV/battery producers 

Hungary’s EV–battery–automotive cluster has emerged 
from the interaction of three key factors: German OEM 

strategies, Asian investor strategies, and a state-driven 
industrial policy framework. Their co-location has enabled 
Hungary’s rapid repositioning within European automotive 
value chains and the country has become a key site where 
these actors co-locate. This has led to the emergence of 
a new EV–battery–automotive ecosystem that connects 
European production and demand with Asian technological 
capabilities. The following section unpacks these 
developments, focusing on the broader European context, 
the Hungarian policy environment, and firm strategies and 
interaction patterns.
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3.1 EU policy and global context

This transformation is taking place in a broader European 
and global policy context. The EU increasingly links 
industrial competitiveness to the success of the green 
and digital »twin transition«.18 Furthermore, the debate on 
the future of internal combustion engines shows that the 
green transition is not a linear process, but one shaped by 
technological uncertainty, competitiveness concerns and 
political compromises.19

The shift to electric mobility is not only technological, but 
also geopolitical, as control over battery technologies and 
critical raw materials has become increasingly concentrated 
in Asia, particularly in China. The EU faces growing 
dependence on external suppliers of key clean technologies 
and strategic inputs, while demand for battery minerals 
and rare earths is rapidly increasing. As China dominates 
several critical segments of battery value chains,20 the 
EU faces a difficult balancing act between accelerating 
decarbonisation through affordable green technologies and 
reducing strategic dependencies by strengthening supply-
chain resilience.21 

EU policy responses have included strategic partnerships 
with resource-rich countries such as Chile, Namibia and 
Norway,22 as well as efforts to accelerate the issue of 
permits and support domestic clean-technology projects. 
The designation of strategic projects and the streamlining 
of administrative procedures are intended to support 
the development of European industrial capacities.23 In 
practice, these measures also create tensions as expanding 
extraction and battery production may trigger social 
and environmental resistance, while reducing external 
dependence may raise costs and slow the green transition.

The automotive sector is at the centre of these tensions. 
European carmakers remain globally competitive in vehicle 
design, engineering and final assembly, but they are less 
dominant in battery technologies than Asian firms.24 Thus, 
the EV transition changes not only the technological basis 
of the automotive industry, but also its power relations. In 
this context, Central and Eastern Europe and within that 
Hungary becomes an important location for new EV-related 
production capacities. Consequently, this raises broader 
strategic questions for Europe. These include whether the 
type of forced embeddedness and technology transfer 
policies previously applied in China can be replicated within 
the European context; whether a genuinely European 
battery industry can be developed in the shadow of 
dominant Asian firms; and ultimately, whether such an 
autonomous European battery industry is feasible or even 
necessary.

3.2 Hungary’s industrial policy model

The Orbán government’s industrial policy played a central 
role in shaping the emerging EV cluster. The starting 
point – strong specialisation in and reliance on a, by 
regional comparison, weakly embedded foreign-dominated 
industry – has largely determined the policy response. 
Building on its long-standing FDI-led development model, 
the Hungarian government has actively repositioned the 
country as a key location for EV and battery investments, 
with a particular focus on attracting Asian firms, having 
recognised early on that the EU’s green transition would 
reshape investment patterns.25 

This strategy represents a form of proactive adaptation. 
After recognising the implications of the EV transition, the 
government aligned Hungary with the investment strategies 
of both German OEMs and Asian battery producers. 
This led to a rapid influx of large-scale investments and 
a strengthening of Hungary’s position within European 
automotive GVCs. The explicit aim was to position the 
country as a major global and European battery production 
hub.26 The strategy shifted from the attraction of FDI in 
general towards a more targeted industrial policy focused 
on battery production and electromobility. 

However, this model relied heavily on state subsidies, 
infrastructure support and regulatory facilitation, while 
prioritising speed and scale over coordination and long-term 
integration.27 Rooted in the overly centralised governance 
structure of the late Orbán regime, the approach was not in 
line with environmental, resource and innovation policies.28 
The 2021 National Battery Strategy,29 for example, was not 
integrated into a broader development framework and was 
not made public for a long time.30 These shortcomings 
are particularly significant given the resource intensity 
of battery production. Attracting investments by offering 
investors direct financial support31 (Figure 11) has also been 
accompanied by extensive light-touch regulation.32 Battery 
projects were frequently designated »priority investments«, 
enabling accelerated permitting and centralised decision-
making. Furthermore, changes in public consultation and 
regulatory oversight reduced local influence and weakened 
enforcement in some cases.33 

Hungary’s industrial policy can thus be seen as strategically 
facilitating integration into a new sector, while reinforcing 
a development path characterised by external dependence 
and limited domestic embeddedness, while disregarding 
local specificities.
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Main cases of direct state aid to Asian battery plants between  
2018 and 2025
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Fig. 11

3.3 German OEM strategies

German automotive manufacturers remain the central actors 
shaping Hungary’s automotive sector, but their strategic 
position is increasingly beset by the transition to battery-
electric vehicles. Their long-standing strategy based on 
high-quality engineering, premium branding and globally 
fragmented production anchored in Germany is being 
challenged by intensifying competition and technological 
change.34 Faced with the disruptive impact of electrification, 
they have adopted an adaptation strategy aimed at 
preserving their competitive position within Europe.

The shift to EVs creates several pressures. First, the 
sustainability of the premium-based profit model 
is uncertain, as price competition is increasing and 
new (mainly Chinese) competitors are able to offer 
technologically advanced vehicles at lower cost. Second, 
high production costs in Germany complicate the 
development of a competitive domestic EV manufacturing 
base, which increases the importance of lower-cost EU 
locations, including Hungary. Third, dependence on external 
markets, particularly China, introduces new strategic 
vulnerabilities and may require adjustments in production 
and innovation structures.35

In response, German OEMs aim to retain production 
within the EU to secure market access, while relying 
on external partners – mainly Asian firms – for battery 
technologies,36 including through long-term partnerships.37 
At the same time, they are reorganising production systems 
to accommodate EV-specific requirements.38 From the 
perspective of German OEMs, the Hungarian EV cluster 
represents an optimal configuration: it allows firms to 
combine cost-efficient production within the EU with access 
to Asian battery technologies, while preserving control over 
high-value functions such as R&D, design and strategic 

decision-making and providing a highly business-friendly 
environment. In this sense, the current model is closely in 
line with the adaptation strategy of German automotive 
firms. 

From Hungary’s perspective, the continued commitment of 
German OEMs represents a key element of the adaptation 
strategy. It ensures the maintenance of demand, integration 
into European production networks, and the retention of 
a central role in automotive manufacturing, as well as 
access to state-of-the-art technologies. On top of that, the 
organisational logic of German firms has changed little. 
Core technological capabilities and strategic decision-
making remain concentrated at headquarters level, while 
local activities continue to focus primarily on production. 
As a result, the adaptation of German OEMs contributes 
to continuity in Hungary’s functional position within value 
chains, limiting the scope for deeper upgrading.

3.4 Asian investor strategies

Asian investors, particularly from South Korea and China, 
have entered Hungary in the context of the global EV 
transition with a strategy that differs significantly from 
earlier waves of FDI. Chinese EV firms treat Europe as 
a major destination for »going global«.39 Their primary 
objective is to secure direct access to the European market 
by establishing local production capacities, effectively 
establishing »bridgeheads« within the EU.40 Producing 
within the EU allows them to avoid trade barriers, 
reduce transport costs and comply more easily with local 
regulatory requirements.

Advancing the »flying geese« government recommendation, 
these firms typically pursue large-scale, vertically 
integrated investment strategies41 with strong support 
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from the government.42 Entire segments of the battery 
value chain, ranging from component production to cell 
manufacturing and, increasingly, recycling, are relocated 
or newly established in host countries.43 This process is 
reinforced by »follow sourcing«44 dynamics, whereby suppliers 
co-locate45 with lead firms for logistical and operational 
purposes. Asian firms combine market access with strong 
cost efficiency and rapid scaling capabilities, indicating the 
export-platform nature of their projects. Spatial proximity to 
European automotive customers enables shorter lead times 
and closer integration into production processes. However, 
this localisation is often accompanied by limited local 
embeddedness. Firms are mostly vertically integrated and 
rely heavily on suppliers from their home countries, while 
decision-making remains centralised and domestic firms are 
typically involved only in marginal activities. This results in 
what can be described as a »transplanted ecosystem« model: 
production is relocated geographically, but ownership, control 
and technological capabilities remain largely external.

From a systemic perspective, the presence of these firms was 
a central component of the Orbán government’s adaptation 
strategy. Without Asian battery producers, the country would 
not have been able to integrate into the core technological 
segment of the EV transition. Thus, the same features that 
enable rapid expansion also limit local benefits and may 
increase local costs. Production systems are often highly self-
contained, relying on imported inputs, established supplier 
networks and centralised decision-making. Domestic firms 
are typically involved only in peripheral or service-related 
activities. The large-scale of investments may have negative 
local social, environmental or other consequences.

3.5 Co-location and interaction

The co-location of German OEMs and Asian battery 
producers is a defining feature of Hungary’s current 
industrial transformation. Their interaction is based 
on mutual dependence: European manufacturers 
require reliable battery supply,46 while Asian firms seek 
stable demand and access to the EU market. This 
complementarity has created strong incentives for spatial 
concentration and co-location, particularly in emerging 
industrial locations such as Debrecen (see Section 5). In 
this sense, co-location represents a key mechanism of the 
adaptation strategy, enabling Hungary to position itself at 
the intersection of major global production networks.

This relationship is also asymmetric. Asian firms dominate 
key battery technologies and supply chains, while German 
OEMs retain control over final vehicle production and 
access to European markets. This division of roles is 
reproduced at the local level, resulting in a system of co-
existing but only partially integrated production networks.

Empirical examples help to illustrate this pattern. BMW’s 
decision to locate in Debrecen was followed by cooperation 
with the Chinese battery producer EVE Power, which 
established production facilities in close proximity.47 Similar 
partnerships can be observed in the case of Volkswagen 
and Sunwoda,48 and Mercedes49 or BMW and CATL.50 These 
collaborations often build on pre-existing relationships 
developed in China, where European, and especially 
German, OEMs have long-standing production and sourcing 
links (Figure 12).

Net turnover and number of employees of selected European firms in China  
in the manufacture of motor vehicles, trailers, semi-trailers and other transport 
equipment (NACE 29), 2023 (million EUR and number)
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In practice, interaction between the two groups of firms 
does not necessarily lead to integrated local ecosystems. 
German-led automotive networks and Asian-controlled 
battery systems often coexist with limited overlap, 
particularly in terms of supplier linkages and knowledge 
transfer (see Section 5 on Debrecen). The result is a 
spatially concentrated but organisationally fragmented 
industrial structure.51 Furthermore, geopolitical tensions – 
particularly between the EU, the US and China – introduce 
additional risks to the stability of the model.52 

4. Implications and impacts of Hungary’s 
emerging EV cluster 

The emergence of the EV–battery–automotive cluster in 
Hungary represents a profound industrial transformation 
with far-reaching economic, social, environmental and 
technological implications. This transformation is inherently 
ambivalent. Hungary has managed to reposition itself 
within a rapidly evolving sector at relatively high cost and 
without fundamentally altering its dependent role within 
global value chains. The present model does exhibit certain 
strengths, such as an effective strategy of rapid industrial 
repositioning, combining market access, cost advantages 
and policy support to attract globally leading firms with 
state-of-the-art technology in a key emerging sector. On the 
other hand, structural weaknesses include the cost, value 
capture problems (high and persistent foreign value added, 
limited upgrading and upgrading not translated into higher 
local gains), governance asymmetries with Chinese firms, 
the dual dependency structure and resource and legitimacy 
constraints. 

4.1 Economic impacts

From a macroeconomic perspective, the expansion of EV-
related investments has strengthened Hungary’s position 
as a major European automotive location. Large-scale 
inflows of foreign direct investment, the rapid expansion 
of production capacities and the co-location of OEMs and 
battery producers have reinforced agglomeration economies 
and consolidated Hungary’s role as an export-oriented 
manufacturing base.

Nevertheless, the limits of this growth model are 
increasingly visible. Overcapacities have developed, 
resulting in overspecialisation (Figures 13 and 14). This 
has led to substantially increased vulnerabilities and 
dependencies resulting from the sector’s high export 
intensity.

Indeed, output dynamics have become more volatile, 
reflecting strong exposure to external demand fluctuations 
(such as the slowdown in global EV demand in 2024–2025) 
and technological uncertainty (Figure 15). Employment 
effects are also visible across a broader set of 
manufacturing subsectors linked to automotive production 
(Figure 16). However, recent trends suggest a slowdown in 
employment growth, reflecting labour shortages and 
broader macroeconomic constraints. Another factor may be 
that the emerging EV and battery industry is also 
characterised by exceptionally high levels of automation 
and robotisation. According to International Federation of 
Robotics (IFR) data, Hungary’s industrial robot density has 
increased significantly over the past decade, driven mainly 
by foreign-owned automotive and electronics firms.53

Battery capacities and planned jobs per million persons, selected  
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Employees in manufacturing subsectors closely related to the automotive 
industry,54 2009–2025
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Regional economic gains remain uneven and have not been 
translated into broader convergence. Counties hosting 
major automotive and battery plants have experienced 
significant increases in industrial output per capita (Figure 
17). These gains have not translated into sustained 
convergence in terms of income levels, however, as regional 
GDP disparities relative to Budapest remain largely 
unchanged (Figure 18). This suggests that industrial 
expansion alone does not guarantee broader regional 
development. This is despite the fact that the relative 
position of the centres can change: Debrecen54 is expected 
to supersede Győr as the second largest local economy 
after Budapest. 

GDP per inhabitant in the key counties of the EV industry, compared with 
Budapest, 2009–2024
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4.2 Domestic firms and upgrading

Despite the scale of new investments, the integration 
of domestic firms into EV-related value chains remains 
limited. Evidence from firm-level interviews55 indicates 
that foreign investors – especially Chinese companies – 
tend to rely heavily on imported inputs and established 
supplier networks from their home countries. Key decisions 
regarding sourcing and production are typically made 
at headquarters level.56 As a result, Hungarian firms are 
involved mainly in peripheral activities, often driven by 
regulatory requirements rather than genuine technological 
integration. (Only two firms were identified as supplying 
parts to the final product for a Chinese investment 
project.57)

Several structural barriers hinder deeper upgrading. As 
already mentioned, Korean and especially Chinese investors 
have a closed, vertically integrated production model. On 
the other hand, domestic firms frequently lack the scale, 
technological capabilities and flexibility multinational 
investors require. The increasing automation intensity of 
EV and battery production further raises entry barriers for 
domestic suppliers, as participation increasingly requires 
advanced manufacturing capabilities, digital integration 
and substantial capital investments. In addition, differences 
in business practices and labour practices58 and problems 
with communication create further obstacles. Public 
policy has so far played only a limited role in supporting 
domestic supplier upgrading. Structured programmes 
aimed at integrating Hungarian SMEs into EV-related value 
chains have been in place for a long time now, but remain 
underdeveloped, and existing initiatives – such as supplier 
forums – have had limited impact and can be considered 
to promote merely »symbolic« integration of Hungarian 
firms. This suggests that the EV transition has so far led to 
structural continuity rather than upgrading. 

4.3 Labour and social impacts

The labour market effects of the EV transition are similarly 
ambivalent. On one hand, new investments have generated 
employment opportunities across a range of manufacturing 
and service activities, contributing to local economic 
dynamism in certain regions (Figure 20). On the other hand, 
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the sector’s rapid expansion has intensified structural 
tensions. Loss of employment was far less than 
anticipated59 (Figure 19). The resulting labour shortages 

have become more pronounced, particularly in regions 
hosting large-scale projects, while reliance on foreign 
workers, including Asian guest workers,60 has increased. 

Changes in employment in the three OEM subsidiaries and the four  
Robert Bosch subsidiaries in Hungary, 2019–2024 (number)
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Number of employees at the largest (more than 100 employees) e-battery 
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Furthermore, key high-skilled positions often remain 
concentrated within multinational companies and only 
home-country citizens can qualify for them.61 This limits 
opportunities for local workforce upgrading and knowledge 
transfer. Anecdotal evidence suggests that Hungarian 
engineers working in Korean and Chinese battery factories 
frequently perform tasks below their level of education and 
qualifications.62 

Wages in the sector are usually higher than the 
manufacturing average.63 This partly reflects firms’ 
attempts to attract scarce skilled – and in some cases even 
unskilled – workers from competing employers, while also 
being influenced by the disproportionately high salaries 
of expatriate managers.64 At the same time, reports of 
labour rights violations have emerged concerning guest 
workers65 (see Section 5 for more details). Differences 
in labour regulations, workplace practices and labour 
protection standards may also create tensions in the case of 
Hungarian workers and may limit collective agency.66

Social tensions have also intensified at the local level. 
Environmental concerns, infrastructure pressures and the 
limited involvement of local communities in decision-
making have contributed to growing resistance to further 
investments. Rising housing costs (in Debrecen and 
Szeged real-estate prices soared as a consequence of the 
industrial boom; see Section 5) and uneven local benefits 
have further exacerbated these tensions. Cultural, social, 
communication and workplace tensions are documented 
between foreign managers, particularly those from 
Korea and China, guest workers, and local workers and 
residents.67 These tensions may have contributed to 
growing public resistance and were also a factor in the 
results of the most recent elections.68 

These developments indicate that the current model 
generates employment growth without broad-based social 
embeddedness, raising questions about its long-term 
sustainability and social acceptance.

4.4 Environmental impacts

The environmental implications of the EV transition 
represent one of the most critical challenges of the 
current development path. Battery production is highly 
resource-intensive, requiring significant inputs of energy, 
water and chemicals, while generating hazardous waste 
streams. In Hungary, these pressures are particularly 
pronounced because of existing resource constraints and 
the sector’s rapid, policy-driven expansion. As of March 
2026, roughly half of the 46 operational, or planned 
battery-related projects involved environmentally sensitive 
or hazardous processes, including electrolyte, cathode and 
cell production.69 Documented cases of environmental 
incidents, regulatory shortcomings and infrastructure 
bottlenecks highlight the growing mismatch between 
industrial ambitions and ecological capacities. Evidence is 

abundant. South Korean firms operating in Hungary have 
several times violated environmental and industrial security 
regulations without suffering any serious consequences.70 
Numerous illegal procedures, accidents, noise, air and 
water pollution have been documented by local authorities 
and the press (see Section 5).71 Chinese firms have also 
encountered problems, from as early as 2024, in the initial 
phases of production.72 Incidents of pollution, irregular 
waste handling and dumping have further intensified 
public scrutiny.73 The concentration of large-scale industrial 
projects in specific regions amplifies these pressures, 
creating localised environmental risks. 

In tandem with this, the governance framework – character-
ised by accelerated permitting procedures and centralised 
decision-making – has limited the scope for effective local 
oversight and environmental control. As a result, the EV 
transition is associated with increasing environmental risks 
and governance challenges, which may undermine both 
local legitimacy and long-term sustainability.74

4.5 Energy, industrial and technological implications

Hungary’s planned battery-production capacity could 
consume as much electricity as the country’s only nuclear 
power plant currently generates. The projected energy 
demand of Hungary’s planned 252 GWh battery-production 
capacity is estimated at around 16 TWh annually, roughly 
equivalent to the entire output of the Paks Nuclear Power 
Plant, usually supplies around 35 per cent of Hungary’s 
electricity consumption.75 In the late summer of 2026 the 
acticity of the Nuclear Plant had to be drastically reduced, 
almost stopped because of the record low level of the 
Danube. In EV battery factories, energy is used primarily for 
drying processes and for maintaining clean-room conditions, 
including strict humidity and temperature control. Thus, a 
stable and high-volume baseload power supply is essential. 
The key issue is grid stability: battery factories cannot simply 
be shut down temporarily; a continuous and uninterrupted 
electricity supply must be ensured at all times. Under current 
conditions in Hungary, this level of stability can be provided 
primarily by nuclear and gas-based energy generation.

Although the share of solar energy has increased 
significantly in recent years,76 Hungary remains highly 
dependent on energy imports in terms of total primary 
energy consumption (including heating and fuels), with 
the import ratio fluctuating at around 60 per cent, mainly 
because of reliance on natural gas and crude oil.77 The 
expansion of the battery industry is likely to further 
reinforce this dependence.

The emergence of EV-related industries introduces new 
technological domains and may create opportunities for 
diversification, particularly in areas such as electronics, 
materials science and energy systems. This is well 
demonstrated by the example of the University of Debrecen, 
at which a battery chemistry specialisation has been 
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launched within the framework of the chemistry BSc 
major. However, the current organisation of value chains 
significantly limits such opportunities. Core technologies 
and strategic decision-making remain concentrated in the 
hands of lead firms,78 while local activities are largely limited 
to production and assembly. The increasing importance of 
battery technologies – dominated by Asian firms – further 
reinforces external dependence in key segments of the 
value chain. As a result, knowledge transfer and capability-
building are constrained. Regarding the integration of local 
suppliers the central role of technological capabilities can 
be expected: they attempt to integrate in EV value chains 
based on their existing capabilities (»metal components 
can be found in an EV as well«), which are expected to be 
more determinant because of the lack of experience in the 
production of new EV parts.79

Moreover, rapid technological change – such as shifts 
between battery chemistries or evolving supplier 
structures – adds an additional layer of uncertainty, 
potentially affecting the long-term viability of current 
investments. Taken together, these factors suggest that 
Hungary’s position is characterised by technological 
upgrading at the sectoral level without corresponding 
upgrading at the national level.

4.6 Geopolitical and structural implications

Hungary’s integration into EV-related value chains reflects 
a new form of structural positioning within the global 
economy. This important configuration is the combined 
result of multinational firms’ strategic adaptation and the 
Hungarian government’s proactive industrial policy, which 
seeks to position the country as a bridge between Eastern 
technologies and Western markets.

At the same time, these developments complicate broader 
EU ambitions for strategic autonomy. While EV investments 
expand production capacity within Europe, they also 
deepen Hungary’s dependence on non-European firms, 
technologies and imported energy. Looming geopolitical 
tensions between the US and China or the EU and China 
raise concerns about the long-term sustainability of this 
strategy.

5. Case studies 

In this section we examine selected case studies to illustrate 
how the emerging EV–battery–automotive cluster operates 
in practice and the extent to which it supports or constrains 
domestic upgrading. Rather than merely repeating the 
general patterns identified earlier, the cases highlight 
differences in firm strategies, governance structures 
and local impacts, and thereby provide a more nuanced 
understanding of Hungary’s adaptive integration into EV 
value chains.

5.1 Debrecen cluster

Debrecen is Hungary’s second largest city and a regional 
centre, but in the early 2010s its level of industrial 
development and overall economic performance were 
below the average of the country’s other larger cities.80 81 82 
Although BMW was not the first automotive company to 
build a plant in Debrecen, this investment can be regarded 
as a turning point in the city’s (re)industrialization. It started 
around 2014 and was accompanied by a narrative that 
characterised it as the »second capital city of Hungary«, 
promoted by both national and local government.83 BMW 
»put Debrecen on the map« and the city seems to have 
become an automotive location of European dimensions, 
to which German and Asian companies have co-located 
and co-shaped the newly emerging EV production networks 
(Table 3).

Several factors contributed to the emergence of this 
complex EV automotive location in eastern Hungary. 
Pride of place should be given to large-scale development 
of industrial and transport infrastructure, including new 
industrial areas covering an area of more than 1,300 
hectares with public utilities and a brand new railway 
terminal, led by the central state, as well as a workforce 
supplied by the city’s excellent variety of secondary 
and tertiary education, underpinned by the region’s 
relatively high unemployment rate. Other factors included 
agglomeration effects (and follow sourcing) arising from 
the importance of spatial proximity or just being within the 
EU because of local-content requirements and Debrecen’s 
location in one of the least developed EU regions, which 
meant that it was entitled to the highest level of EU 
investment subsidies (50 per cent intensity) for firms 
investing there. As a result, the region of Debrecen (also 
including Nyíregyháza) shows the highest concentration of 
participants in battery value chains after Southeast China, 
with all steps represented except for mining.84

The newly established Automotive Cluster Debrecen (ACD) 
fosters regional embedding of EV companies by unifying 
(i) Western and Eastern, (ii) old and new, as well as (iii) 
transnational and domestic firms (iv) within and beyond 
the automotive production networks in the region of the 
city. ACD now represents 15 enterprises with more than 
10,000 local employees. The cluster successfully lobbied 
for boosting the capacity of state-financed vocational 
training and developed joint materials to guide the renewal 
of education.85 It also achieved an extension of public 
transport connections on the part of the state (MÁV-
Volánbusz) and the municipal transport companies (DKV), 
and also a tariff community between state and municipal 
services.86 In the near future, there will also be a truck 
park and a customs yard, as well as a bus station system 
with extended capacities around the BMW car plant. Most 
recently, so-called »artificial intelligence« (AI) and facility 
management seem to be emerging as potential new fields 
of intra-cluster cooperation.87
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German and Asian manufacturing firms in Debrecen, integrated  
in automotive networks

Company Profile
Year of 

foundation*
Headquarters

Employment 
09.03.2026 
(planned)

BMW Manufacturing Hungary Ltd 2910 Manufacture of motor vehicles 2018 Germany
4,070 
(unpublished)

Contemporary Amperex Technology 
Hungary Ltd

2720 Manufacture of batteries and 
accumulators

2022 China
643 
(9,000)

EcoPro BM Hungary Inc.
2720 Manufacture of batteries and 
accumulators

2021 South Korea
189 
(631)

Eve Power Hungary Ltd
2720 Manufacture of batteries and 
accumulators

2022 China
160 
(440)

Halms Hungary Ltd 2453 Casting of light metals 2021 China
88 
(300)

Schaeffler Debrecen Ltd
2815 Manufacture of bearings, gears, 
gearing and driving elements

1999 Germany 1,093

Schaeffler Motion Tech-nologies 
Debrecen Ltd (Continental/Vitesco)

2931 Manufacture of electrical and 
electronic equipment for motor vehicles

2018 Germany
1,103 
(450+450)

Schedl Hungária Ltd
4520 Maintenance and repair of motor 
vehicles

2023 Germany
46 
(60)

Semcorp Hungary Ltd
2221 Manufacture of plastic plates, 
sheets, tubes and profiles

2020 China
505 
(440)

Thyssenkrupp Springs & Stabilizers 
Ltd

2593 Manufacture of wire products, 
chain and springs

2017 Germany
300 
(250)

ZF Chassis Modules Hungary Ltd
2932 Manufacture of other parts and 
accessories for motor vehicles

2023 Germany
147 
(230)

Note: * »Year of foundation« means the official establishment of the company or the start of its operations in Debrecen.
Source: Authors’ compilation based on press materials, company databases and interviews.

Table 3

Despite the positive initial results, the cluster is experiencing 
growing internal tensions because of a sense that Chinese 
battery producers do not really want to become integrated.88 
The cluster leadership is committed to keeping it together 
and so are trying to reach higher levels of management of 
Asian battery companies and broaden the cluster’s joint 
European–Asian basis by inviting in further German, Chinese 
and Korean companies. Keeping all the relevant companies 
within the cluster can also make it a potential platform for 
handling the social and environmental problems connected 
with large-scale industrialisation and – in particular – 
battery production, which have given rise to local protests 
against the new investments.89 90 It remains to be seen how 
far ACD can support the local embedding of transnational 
companies in terms of suppliers. Not the direct connection 
with BMW as OEM but rather access to its tier 1 and tier 2 
suppliers is regarded as the best way of enabling domestic 
suppliers to integrate in automotive networks.91

Debrecen is experiencing a double labour shock 
because of rapid industrial expansion. First, there has 

been a quantitative change – the scale of new jobs is 
disproportionate to the existing free workforce. There 
are currently about 32,000 manufacturing employees in 
the county. New industrial zones are set to create 20,000 
additional positions. If these new roles are filled by local 
workers, it would effectively »drain« employees from 
established Hungarian manufacturing SMEs.92 In order 
to cope with the tightness of the local labour market, 
several thousand guest workers have been employed in 
Debrecen.93 The extent of restructuring is well illustrated 
by manufacturing employment’s rising location quotient: 
while in 2018 the county of Debrecen (NUTS-3) had only 
the second lowest value (0.84) after Budapest among the 
20 spatial units in Hungary, by 2025 it had exceeded the 
national average (1.00). But there has also been qualitative 
restructuring. The incoming Asian companies represent 
different industries and corporate cultures with different 
organisational mindsets compared with those traditionally 
present in the region.94 This concerns the cultural dimension 
of their embedding. However, even Asian corporate 
strategies are different. Chinese company Eve Power 
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communicates a higher share of well-educated Hungarian 
technicians and engineers and has established a battery 
testing centre in cooperation with the local university, while 
prioritising a more consistent embedding strategy based on 
local suppliers.95 96 97 This at least has the potential to go 
beyond the above described »transplant« model.

5.2 South Korean investors in the EV battery sector

In 2017–2019 large-scale South Korean battery cellmakers 
(Samsung SDI and SK Battery) commenced production in 
Göd and Komárom. Under a new name, SK ON built two 
other factories in 2020 and in 2024. The EcoPro cathode 
material plant began production in 2025. Apart from 
these largest companies, there are several smaller South 
Korean supplier firms in the EV battery industry (including 
Soulbrain, Lotte, Volta Energy, Enchem, Sangsin, Bumchun, 
JWH and Dongwha). The SungEel Hitech battery recycling 
company opened plants in Szigetszentmiklós in 2019 and in 
Bátonyterenye in 2021. South Korean investors built up their 
own supply chain in Hungary early on, with base material 
or component producing, regenerating and recycling firms.

The biggest South Korean player is Samsung SDI, which 
established an EV battery factory on the site of its previous 
TV screen factory, close to the residential area of Göd. 
Samsung SDI obtained building permits from the local 
authorities in 2018, but no environmental impact assessment 
procedures were required even for successive expansion 
phases. The regional government authority required an 
environmental impact study and provided a permit only in 
2023, when Samsung SDI announced further expansion. As 
it turned out, even the Hungarian government had been 
monitoring Samsung SDI’s irregular practices in 2023 through 
its secret service, but decided against closing the factory.98 
Such practices continued, including problems with toxic NMP 
solvent leaks in water99 or air,100 toxic NMC powder inside 
the plant, under and on the roof,101 and illegal hazardous 
waste exports requalified as »product«.102 The South Korean 
SungEel plant was temporarily suspended in August 2023, 
but allowed to resume operations in spring 2024. SungEel 
treats Samsung’s waste batteries in two Hungarian towns, 
where serious illegal practices have been documented by 
local authorities. Proof of this recycler’s misconduct in 
Hungary were a major factor in the German protests in 
Rudolstadt and Gera and the factory’s decision to withdraw 
its investment plans there.103 SK Battery has also received 
several fines and has had problems with industrial safety.104

South Korean battery factories deliver to German carmakers. 
For example, Porsche announced a switch from CATL to 
Samsung in 2026.105 In the relationship between BMW and 
Samsung SDI, a breakthrough in solid-state battery (ASSB) 
technology was achieved at the end of 2025/beginning of 
2026 under a tripartite agreement with Solid Power (USA), 
which provides the technological basis and solid electrolyte. 
Samsung SDI develops cells from laboratory samples that 
can be manufactured on an industrial scale, and BMW 

validates the cells and installs them in test vehicles.106 
The expansion of the Göd plant is already under way to 
accommodate new-generation technologies (such as P6 
prismatic cells and, later, solid-state solutions) so that mass 
production of solid-state batteries can begin in 2027. Thus, 
the Göd factory will supply BMW and also Volkswagen.107

The Hungarian Battery Association undertook the creation 
of the Korea–Hungary Battery Cooperation Centre 
(KHBCC), providing the legal and organisational framework 
for its operations. A small laboratory was established 
in 2026 for research and the investigation of material 
structural changes associated with the electrochemical 
ageing of battery cell components.108 The lab coordinator 
told us that it is Hungarian, not Korean-financed. According 
to the professor responsible for the KHBCC, however, it is 
still in the planning phase.109 

5.3 BYD

BYD’s Hungarian bus assembly plant in Komárom started 
production in 2017 and plans to triple local capacity to 
1,250 units annually, with the »customary« 10 per cent state 
support (Figure 11).110 111 BYD also moved its European 
headquarters to Budapest to centralise its operations in 
the country.112 The largest investment, however, is the BYD 
factory in Szeged, the first passenger car factory built by a 
Chinese company in Europe. The EUR 4 billion project was 
announced in December 2023 and trial production began 
in January 2026. Initial capacity will be 150,000 vehicles, 
with plans to scale up to 300,000 units annually.113 By 
manufacturing in Hungary, BYD can bypass EU import 
tariffs on Chinese-made vehicles and access the EU market 
and also markets with free trade agreements with the EU if 
it reaches the required local-content level. However, in early 
2026 a video came to light from inside BYD’s EV factory 
showing cars arriving from China, only to be disassembled 
and then reassembled on site.114 The likely aim of this 
process seems to be to qualify the vehicles for the »Made in 
EU« label. In April 2026 BYD applied to join the European 
Automobile Manufacturers’ Association (ACEA).115

To date, the project has had mixed effects on the city. 
Szeged is a regional centre, at the intersection of two 
motorways. A new track will link the Szeged–Subotica line 
to the Budapest–Belgrade corridor, providing a direct route 
to Adriatic ports or, potentially, Piraeus. BYD and local 
officials emphasise that there will be no battery production 
on-site, only storage. A local poll in 2024 showed that 85 
per cent of local people support the factory, with only 10 per 
cent against.116 The image of BYD cars is good in Szeged 
and the investment has brought the city worldwide fame.117 
The company rarely communicates publicly, and even then 
only after coordination with headquarters in China.118 One 
important side-effect of the investment is that real-estate 
prices in the city have increased significantly. This is a 
problem for students in Szeged, but a positive development 
for the many residents who rent out apartments.119
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The BYD factory was built extremely rapidly on a 
300-hectare industrial site, using imported Chinese 
materials.120 Chinese workers live in containers on site. 
A study published by the China Labor Watch organisation 
describes labour rights violations, including excessive 
working hours, seven-day workweeks, visa irregularities and 
opaque wage practices.121 The document reveals that many 
workers are subjected to recruitment-related debt and the 
withholding of wages, which are internationally recognised 
indicators of forced labour. 

BYD production clearly poses a challenge for European 
carmakers. In March 2026, BYD’s registrations in Germany 
surged by 327 per cent, year-on-year.122 How BYD achieved 
this price and technology advantage has already been 
thoroughly analysed.123 One important factor is that BYD 
is a leading battery producer, owns lithium mines and 
has built a car »around the battery«, producing everything 
in-house, including semiconductors, motors, windshields, 
headlights and software.124 BYD developed plug-in hybrids, 
useful in China where charging stations are rare outside 
the big cities. In 2020, BYD released the Blade Battery, 
lithium iron phosphate (LFP), which was cheaper, safer 
and longer lasting, enabling BYD to sell cars at a lower 
price. Apart from internalising the whole production chain, 
BYD received huge direct subsidies from the Chinese 
state, allowing it to sell below cost for years. BYD also 
obtained the raw materials at a much lower price, as well as 
preferential loans and cheap land for factory construction, 
and benefitting from purchase incentives offered to Chinese 
buyers, as its models were the most popular.125

In early 2025, however, it turned out that BYD’s debt is much 
higher than officially reported, because it pays its suppliers 
late, issuing promissory notes.126 BYD also sells thousands 
of brand-new cars to its own shell companies, then resells 
them as »used, zero kilometres«, which means that on-paper 
new car sales end up parked across China.127 Partly because 
the Chinese authorities began to crack down on these 
practices and partly because of strong competition, BYD’s 
position in China has been undermined.128 This explains 
the high importance of the European market and the rapid 
establishment of production in Hungary.

6. Conclusions and policy implications: Hun-
garian, European and German perspectives

6.1 Hungary’s repositioning

This paper highlights a central paradox. Hungary’s EV–
battery–automotive transformation represents a rapid 
adaptation to the structural changes reshaping the 
global automotive industry. By actively attracting both 
German OEMs and Asian battery producers, the country 
has managed to preserve and even strengthen its role 
within European automotive value chains. The co-location 
of these actors has created a new industrial ecosystem 
that links European production and markets with Asian 

technological capabilities. This positions Hungary as one of 
Europe’s leading EV-related production locations. At present 
Hungary occupies a specific intermediary position in a 
triangle with Germany and Asia. In this structure, Germany 
provides demand, traditional technology and value chain 
governance; Asia supplies key technologies and inputs; 
while Hungary offers production capacities and an enabling 
institutional environment.

At the same time, this transformation appears to reflect 
a form of strategic overshooting, in which the attraction 
of EV and, especially, battery-related capacities has 
exceeded the country’s infrastructural, environmental and 
institutional absorption capacities. Furthermore, it has 
largely reproduced the core characteristics of Hungary’s 
earlier development model. Foreign ownership, external 
technological dependence, weak domestic embeddedness 
and limited local value capture remain defining features 
of the emerging EV cluster. Rather than bringing about 
a fundamental transformation of Hungary’s position 
in global value chains, the EV transition has resulted 
in a reconfiguration of dependencies, with Asian firms 
increasingly complementing the previously dominant 
German-centred production networks.

The current model therefore combines clear short- and 
medium-term advantages with growing structural 
vulnerabilities. It has strengthened industrial output, export 
capacities and strategic relevance within Europe, but it 
has also generated overspecialisation, rising fiscal and 
environmental costs, increasing resource pressures and 
growing geopolitical exposure. The rapid and large-scale 
nature of the expansion has amplified these tensions.

This is the situation the new government under Péter 
Magyar has inherited, and the key challenge now is to 
manage it in a way that minimises its costs and negative 
side effects while maximising its potential benefits for the 
Hungarian economy.

6.2 Opportunities and constraints of domestic 
upgrading

The Hungarian case demonstrates that integration into 
technologically advanced sectors does not lead automatically 
to upgrading at the national level, as domestic firms may 
remain only weakly integrated in the new value chains. 
Existing patterns of limited supplier integration and modest 
knowledge transfer persist, especially in the case of vertically 
integrated Asian investors, which rely heavily on imported 
inputs and established home-country supplier networks. 
However, opportunities do exist for selective upgrading. 
Existing engineering capabilities, accumulated automotive 
experience and the growing presence of EV-related activities 
may create possibilities for domestic firms and institutions to 
strengthen their positions in selected niches, particularly in 
engineering services, specialised manufacturing, automation, 
electronics, maintenance, recycling and battery-related 
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research. Whether these opportunities materialise depends 
heavily on public policy, industrial policy, institutional 
coordination and long-term capability-building efforts.

6.3 Managing the existing model: from rapid 
expansion to embedded development

The central challenge is no longer whether Hungary should 
integrate into EV-related value chains, as this integration 
has already taken place. The more relevant question is how 
the country can maximise the benefits of the current model 
while reducing its negative side effects and vulnerabilities.

This requires a partial shift in industrial policy priorities, 
from rapid capacity expansion towards deeper domestic 
embeddedness, sustainability and resilience. Several policy 
areas appear to be particularly important. 

First, policies on supplier development and upgrading 
should play a much stronger role. Targeted programmes 
supporting domestic firms’ technological upgrading, 
certification, engineering capabilities and integration 
into EV-related value chains could strengthen local value 
capture. Investment incentives should increasingly be 
linked to local sourcing, supplier development, R&D 
cooperation and knowledge transfer. 

Second, industrial policy should be more closely 
coordinated with environmental, energy and infrastructure 
policies. The future expansion of battery-related 
industries needs to be aligned with realistic assessments 
of water availability, electricity supply, grid stability and 
environmental carrying capacities. Strengthening regulatory 
oversight, transparency and local participation could reduce 
social conflicts and improve legitimacy. Intensifying local 
R&D efforts to minimise negative environmental effects is 
of crucial importance (and may provide local firms with a 
competitive advantage, even internationally).

Third, labour market and education policies need to 
be adapted to the changing structure of the industry. 
Expanding engineering, technical and vocational training 
capacities, while improving working conditions and labour 
protections is essential for strengthening local capabilities 
and reducing labour market tensions. 

Fourth, diversification remains important in order to reduce 
excessive dependence on a single industry and on a narrow 
group of foreign actors. Supporting related (or even slightly 
related) sectors and technologies beyond battery assembly 
may strengthen long-term resilience. 

6.4 At European level 

The Hungarian case also points to broader European 
challenges. In the foreseeable future, it is likely that 
European electrification will continue to rely heavily on 

Asian battery technologies and know-how. Under these 
conditions, the key issue may not be whether dependence 
can be fully eliminated, but whether Europe – and 
individual countries such as Hungary – can gradually 
increase local capabilities, bargaining power and value 
capture within an inevitably interdependent system. These 
developments will unfold within an increasingly intense 
US–China–EU geoeconomic competition, in which EV 
and battery industries have become strategic areas of 
industrial policy and technological rivalry. In this triangular 
competition, Europe occupies an intermediate position, 
being technologically advanced in several traditional areas, 
but dependent on external actors in critical EV-related 
technologies.

The Hungarian case illustrates particularly clearly that 
expanding production capacities within the EU translates 
automatically into neither technological sovereignty nor 
technological leadership, especially when these capacities 
rely on technologies and inputs that Europe does not 
control. It also highlights the risks of intensifying subsidy 
competition among Member States in an era of declining 
global FDI availability, potentially distorting resource 
allocation and weakening EU-level coordination. These 
dynamics are especially relevant for Central and Eastern 
European economies, which still rely heavily on industrial 
FDI while remaining largely concentrated in lower value-
added and resource-intensive activities. This common 
standpoint is well reflected in the most recent attempts 
by automotive associations in V4 countries and Romania 
to create a common platform (CEE AutoHUB) for interest 
representation.129 

Hungary occupies a particular intermediate position 
within a Germany–Hungary–Asia triangle: Germany 
provides demand, traditional production and value chain 
governance; Asia supplies key technologies and inputs; 
and Hungary offers certain production capacities and an 
enabling institutional environment. While this intermediary 
role facilitates rapid integration into emerging industries, 
it is also associated with persistently low domestic 
value capture, exposure to external shocks and limited 
opportunities for technological upgrading.

Overall, Hungary’s EV transition demonstrates that rapid 
industrial adaptation is possible even under conditions 
of structural dependence. However, without stronger 
domestic capability-building, supplier upgrading and better 
coordinated industrial policies, this adaptation may remain 
locked into a »low-road« development path based on cost 
competitiveness, subsidies and external dependence. 
The key challenge is therefore not integration itself, but 
transforming integration into more embedded, innovation-
driven and sustainable development.

A number of interrelated policy implications emerge on this 
basis. At the EU level, there should be closer coordination of 
industrial policy instruments to avoid harmful competition 
for subsidies. Building European technological capabilities 
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– especially in batteries and related areas – should be 
made a priority to remain competitive vis-à-vis both US and 
Chinese actors. Furthermore, external dependencies should 
be reduced without undermining the openness of the EU 
Single Market.

6.5 From a German perspective: adaptation under 
structural pressure

German automotive firms remain central actors in shaping 
Hungary’s transformation. Their strategies exhibit a 
form of dual adaptation, maintaining production within 
the lower-wage part of the EU to secure market access, 
while increasingly relying on external, mainly Chinese 
and Korean partners for key EV and battery technologies. 
Hungary plays a strategic role in this model, offering a cost-
efficient production location within the EU and a platform 
for integrating Asian suppliers into European production 
networks.

This model gives rise to a number of structural tensions, 
however. First, it entails a shift in technological control 
outside Germany and the EU. Second, competitiveness 
pressures are increasing as Chinese EV producers combine 
cost advantages with rapid technological upgrading, 
challenging the traditional German model. Third, supply 
chain vulnerabilities are growing. More specifically, 
dependence on Chinese markets and technologies creates 
geopolitical risks, which are further amplified by potential 
transatlantic regulatory divergence and politics, industrial 
policy and trade policy shifts. In this sense, investments 
in Hungary are a result not only of industrialisation of 
the periphery, but also of a spatial reconfiguration of the 
German industrial model under transition pressures shaped 
by global competition.

6.6 Economic policy recommendations for 
maximising the benefits and minimising the costs of 
Hungary’s specialisation in EV batteries

The most effective approach would be to develop a 
comprehensive strategy for the economy as a whole and 
position the sector within this broader framework. At the 
same time, there are several recommendations that could 
also be implemented in the shorter term.

1. As a first step, a comprehensive assessment of the 
Hungarian battery industry should be conducted. 

This should include a thorough review of the contracts 
concluded with the battery factories, as well as a broad-
based expert evaluation involving economists, water 
management specialists, soil scientists, environmental 
experts, air quality engineers, chemists, waste management 
and industrial safety experts, trade unions, local civil society 
organisations, representatives of the Battery Association, 
and legal experts. In addition, climate scientists, forecasters 

and modelling experts should also be involved, as climate 
change raises serious uncertainties regarding the long-term 
availability of water resources.

Such an assessment could help to determine the extent 
to which Hungary will be able to accommodate further 
battery-related investments, identify the country’s 
environmental and infrastructural limits, and evaluate the 
likely economic, social and ecological consequences of 
continued expansion.

2. Slow down and sequence further capacity expansion.

New and ongoing investments should be aligned with 
electricity grid development, water availability, transport 
infrastructure, labour market capacity and environmental 
monitoring capacity.

3. FDI incentives should be linked more closely to local 
embeddedness.

For example targets may include local supplier 
development, cooperation with Hungarian SMEs, training 
commitments, R&D activities and cooperation with 
companies, universities and institutes, environmental 
performance and even local procurement targets (if 
regulations allow).

4. Develop a Hungarian and regional supplier strategy.

Supplier development policies should focus primarily on 
tier-1 and tier-2 integration opportunities rather than direct 
OEM integration. Furthermore, international cooperation 
may help in obtaining access to supplier opportunities in 
neighbouring countries. Industrial policy tools may include 
funds for upgrading suppliers, technical certification 
support, development of engineering capabilities, support 
with exports and regionalisation, and cluster-based 
matchmaking programmes. In accordance with the 
argument of this paper, existing Hungarian capabilities in 
metal processing, plastics, industrial tooling, safety and 
inspection equipment, and industrial automation, as well as 
firms with related R&D capacities can be targeted.

5. CEE automotive strategy.

In accordance with the previously mentioned regional 
approach, the CEE countries could cooperate more 
systematically in supplier integration, logistics, specialised 
production niches, workforce training and building 
innovation networks. The CEE AutoHUB initiative 
could evolve into a regional platform supporting the 
internationalisation of local suppliers across the region.

6. Battery recycling. 

Given the already high stock of related capacities, battery 
recycling represents one of the few areas in which local 
upgrading opportunities may still emerge. Support may 
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be given to domestic recycling capabilities, and Hungary 
can attract EU-supported recycling investments, create 
recycling innovation programmes and develop specialised 
environmental technologies. At the same time, strict 
environmental safeguards are essential because recycling 
is highly energy-, water- and chemical-intensive. This 
may play an important role in winning back trust in such 
activities.

7. Reduce energy vulnerability.

The battery industry substantially increases Hungary’s 
electricity demand and exacerbates its dependence on 
imported energy. The government should take targeted 
measures to reduce this vulnerability.

8. Investment in education and engineering capacity.

In order to meet the increased needs, it will be necessary 
to expand engineering education, strengthen vocational 
training, support dual education, develop specialised EV 
and battery curricula, and introduce retraining programmes 
and incentives for STEM careers.

9. Strengthen universities.

Universities should not function merely as labour 
suppliers for multinational companies. In accordance 
with the abovementioned more intense cooperation, 
their role should include applied research, testing 
facilities, innovation support, environmental monitoring, 
start-up incubation and local development planning 
through increased public policy support for university–
SME cooperation, domestic innovation ecosystems and 
independent research capacities.

10. Improve labour standards and worker representation.

As described in this paper, the current model risks 
creating a fragmented and precarious labour structure 
that is heavily dependent on migrant workers (at least in 
certain regions). This problem can be addressed through 
stronger labour inspection, improved occupational health 
monitoring, support for collective bargaining, strengthening 
trade unions, transparent employment standards for 
subcontractors, and housing and integration support 
for foreign workers (if they are allowed to come to ease 
labour shortages). Training should be developed for labour 
inspectors, industrial safety specialists and environmental 
protection specialists.

11. Stronger environmental governance.

We have described, on one hand the potential risks, and on 
the other, actual cases in which environmental damage has 
been done. We assume that more frequent unannounced 
inspections, heavier penalties, stricter enforcement of 
environmental standards, transparent emissions monitoring, 
independent environmental audits, mandatory public 

reporting, stricter water use regulation and compulsory 
BAT standards could help to improve the situation. Firms 
that use resources at a level well above the local average 
should contribute to the related costs (including water 
management and local environmental rehabilitation).

12. Increasing (winning back) trust.

Transparent monitoring systems, publicly accessible 
environmental data, regular independent scientific 
assessments accessible to all community consultation 
mechanisms, local development agreements and 
intercultural programmes may help to enhance trust. 
Local initiatives such as intercultural community centres 
in Debrecen illustrate how municipalities can mitigate 
tensions connected to rapidly growing foreign workforces.

13. Upgrading over the longer term.

Over the longer term, the government should aim to 
reduce excessive dependence on assembly-type activities, 
diversify industrial structures, increase domestic innovation 
capacities, strengthen local ownership and support 
technologically capable Hungarian firms. Existing battery 
capacities and the EV transition should be used to promote 
broader industrial upgrading and greater technological 
autonomy.

14. Support measures at the EU level

At the EU level, a more coordinated industrial policy 
framework would be necessary to avoid destructive 
competition for subsidies and excessive concentration of 
capacities in a few production locations. The Hungarian 
case illustrates a broader European dilemma: while EV 
investments contribute to Europe’s green transition, they 
also deepen dependence on non-European technologies 
and firms, especially Asian battery producers. Therefore, the 
EU should place greater emphasis on supporting European-
owned battery technologies, scaling up EU-based recycling 
capacities, securing critical raw materials, investing in 
next-generation battery technologies and strengthening 
European R&D ecosystems.
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Interviews conducted

No. Type Role/affiliation City/county

1 Municipal Senior municipal official Szeged

2 Corporate Senior manager, Chinese battery manufacturer Debrecen

3 Civil society Environmental NGO representative Debrecen

4 Civil society Civic association member Szeged

5 Academic Ecological economist, university Szeged

6 Municipal Industrial park management company Debrecen

7 Municipal Economic development agency Debrecen

8 Corporate PR managers, Chinese battery cell manufacturer Debrecen

9 Corporate Tier-3 supplier, Hungarian Debrecen

10 Corporate Automotive Cluster representative Debrecen

11 Academy KHBCC laboratory director, chemistry professor Budapest

12 Academy Chemistry professor, KHBCC, Hungarian Battery Association Budapest

13 Corporate Representative of a consultancy company Borsod-Abaúj-Zemplén county

14 Municipal Former representative of the Economic Development Agency Debrecen

15 Association Representative of automotive association Budapest

16 Corporate Hungarian supplier to Chinese e-battery firms Budapest

17 Corporate Potential Hungarian supplier to e-battery firms Fejér county

18 Corporate Potential Hungarian supplier to Chinese e-battery firms Bács-Kiskun county

19 Corporate Supplier to Chinese e-battery firms Budapest

20 Corporate Supplier to Chinese firms Budapest

Table 4
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