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Hungarian Battery Production -
Analysis from the Perspective of Environmental Protection
and the Labour Market

In the 20 century, transportation heavily relied on hydrocarbons. Currently, the initial transition to electric propulsion is being
witnessed. There's an ongoing debate among technical experts regarding its effectiveness alongside the start of battery production. Our
research focuses on the labour market impact of companies operating in battery manufacturing, component production, and disposal
in Hungary, as well as the opinions of local residents regarding the establishment of these organizations. Our research aims to track
the differences and similarities between the governmental standpoint and the population's views. Hungary stands out for its rapid
industrialization, focusing on enhancing GDP and job creation. The population is concerned about employing immigrant workers and
potential battery production and disposal accidents. Our qualitative study adheres to the European Green Deal principles, including
insights on battery manufacturing from transportation experts, manufacturers' associations, and environmentalists. Our quantitative
research shows a preference for living at an unrealistic distance from such facilities. Many citizens advocate for the cessation of battery
factory operations or investments, a stance mainly due to limited public awareness. Middle-aged individuals exhibit the most fear, and
we correlate our findings with societal facts and negative incidents. To mitigate these tensions, mass education, tighter regulation, and
increased sanctions are recommended.
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U 20. stoljecu promet se uvelike oslanjao na ugljikovodike, dok se u ovom trenutku biljezi pocetak prijelaza na vozila na elektri¢ni
pogon. U tijeku je rasprava medu tehnickim struénjacima o njegovoj ucinkovitosti uz istovremeni pocetak proizvodnje baterija. Nasa
studija istraZuje utjecaj tvrtki koje se bave proizvodnjom baterija i njihovih komponenti te njihovim odlaganjem u Madarskoj na
trziste rada, kao i stavove lokalnoga stanovni§tva o osnivanju takvih tvrtki. Cilj je istrazivanja utvrditi razlike i sli¢nosti izmedu stavova
vlasti i stanovni§tva. Madarska se isti¢e brzom industrijalizacijom, usredotocenom na povecanje BDP-a i otvaranje radnih mjesta.
Istovremeno je stanovni$tvo zabrinuto zbog zaposljavanja radnika imigranata i mogucih nesre¢a u proizvodnji i odlaganju baterija.
Kvalitativni dio istrazivanja, u skladu s Europskim zelenim planom, nastoji pruziti uvid prometnih stru¢njaka, udruzenja proizvodaca
i okolisnih skupina u navedenu proizvodnju. Kvantitativni dio istraZivanje otkriva sklonosti stanovnistva k stanovanju na nerealnoj
udaljenosti od takvih objekata. Mnogi gradani zagovaraju prestanak rada ili ulaganja u tvornice baterija, $to je povezano s ograni¢enom
javnom svijesti o tom fenomenu. Najvecu zabrinutost izrazavaju muskarci srednje dobi, pri ¢emu rezultati istrazivanja koreliraju s
drustvenim ¢injenicama i negativnim dogadajima. Da bi se navedeni negativni stavovi ublazili, preporucuje se ulaganje u obrazovanje,
strozu regulativa i vece sankcije.

Kljuéne rijeci: proizvodnja baterija, prednosti i prepreke, javno misljenje, Europski zeleni plan, Madarska 5
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Infroduction

The science of geography is not limited to the analysis of various landscapes and cities with historical pasts,
but also extends to the thorough observation of the economic activities in the regions studied. Our research
focuses on battery manufacturing in Hungary, its potential international recognition, and the question of
whether the successes achieved by our country in this economic segment will be recognised on the global
scale. Should Hungary become one of Europe’s leading battery manufacturers, this will have a significant
impact not only on the national gross domestic product (GDP) but also on environmental conditions. The
global shortage of fossil fuels will occur within a few decades, thus the shift to electric vehicles is not only a
necessity but also an opportunity for the application of technologies aimed at reducing pollutant emissions.
Electric vehicles require special batteries, and although technological developments have not yet concluded,
the research results of technical experts make it possible to replace internal combustion engines with a more

environmentally conscious technology (Weil et al., 2018; Vitta, 2021; Gao, 2022).

During the operation of internal combustion engines, numerous harmful compounds are released into the
atmosphere, which not only significantly degrades air quality but also contributes to the formation of acid
rain, thereby endangering human health and life (Palkowski, 2016; Grennfelt et al., 2020; Debnath et al.,
2021). One of the most important challenges related to electric vehicles is the manufacturing and environ-
mentally friendly disposal of batteries. It is crucial to prevent the spread of soil contamination to residential
areas and protect workers  health. Therefore, the selection of the location for battery factories is of paramount
importance. An adequate and properly trained workforce must be available, whether they are domestic work-
ers or foreign workers staying in Hungary for the long term. The chosen site must not be located in an en-
vironmentally sensitive area where protected species live or which has outstanding agricultural significance.
In the event that a poor site would be chosen, it is possible to relocate; despite the fact that the initial costs
may be high, the long-term indirect benefits would justify the decision (Lavee, 2012).

In Hungary, similar to global trends, the spread of digital technologies can lead to job losses. Robotics tech-
nology primarily comes to the forefront in work areas where workers  health is at significant risk. An example
of such an area is battery manufacturing, where, due to this technological transition, there is no longer a
need to worry about the health and safety of employees (Illéssy et al., 2021; Dodoo et al., 2024; Tucker et al.,
2024). In Hungary, the phenomena of unemployment and labour shortage can be observed simultaneously.
According to the latest trends, workers from developing countries represent a sort of reserve resource during
labour market crises, who can be sent back home if necessary, and their places can be filled with domestic
labour (Ness, 2007).

'The European Union has two defining environmental objectives. One is the reduction of pollutant emissions
by 62% while fully enforcing the ‘polluter pays’ principle. In addition, an emissions trading system is in oper-
ation, which includes buying and selling prices (Verde, 2020). The total revenue from the auctions can only
be used for environmental protection and sustainability purposes (Polos, 2022).

Review of previous research

For decades, attempts have been made to solve environmental problems caused by humanity’s technical
advancements using traditional environmental technologies. Several publications have concluded that these
solutions are ineffective under current conditions. Efforts have been made to objectively measure the efficacy
of traditional technologies. During these investigations, challenges may arise in toxicity testing and exposure
characterization due to the extensive time and resources required. These resources are often limited or un-
available, hindering the accuracy of measurements (Thomas et al., 2019). The increasing use of technology,
consuming resources in extreme quantities and causing irreversible environmental pollution, has rendered



traditional environmental methods inadequate. These methods, previously employed for the protection of
the biosphere, cannot effectively address global and urgent challenges such as climate change and resource
depletion. An integrated problem-solving approach is necessary (Hecht and Fiksel, 2015).

Not only global environmental problems, but specific issues also arise in the use of natural materials. Tradi-
tional treatments for wood protection are often inadequate and come with significant negative environmen-
tal impacts. Innovations in technology and re-evaluating requirements are necessary to develop sustainable
practices (Acker et al., 2023).

The advancement of mobile technologies and internet access has transformed environmental approaches.
Citizens have become more informed and are willing to express their opinions on environmental pollution.
This transformation requires new institutional approaches, such as scientific initiatives, to keep pace with

these changes (Rubio-Iglesias et al., 2020).

Traditional environmental technologies often come with higher costs and do not enable companies to in-
crease productivity and quality, making them less attractive and effective in the current competitive economic

environment (Aguilar-Rivera, 2019).

Transitioning to a green economy is a necessary step, but the change requires considerable resources and
is challenging. The European Green Deal prescribes solutions and control methods drastically different
from previous approaches. It supports a transformation aiming to turn the European Union into a modern,
competitive economy and fair society. It addresses climate policy, environmental protection, energy, and the
sustainable transformation of transportation, industry, and agriculture (Fetting, 2020). The impact of this
document has been analysed in various publications. In their research, Turchyn et al. (2022) analysed the
status and motivations of green energy development in the European Union, highlighting the impacts and
risks on Ukraine in light of European trends and energy issues. The study examines the opportunities and
challenges of green energy development within the EU context, with special attention to the war situation
in Ukraine. The publication demonstrates how armed conflict, caused by geopolitical factors, influences a
country’s geo-economic objectives.

In their study, Tutak et al. (2021) evaluated the current state of sustainable economic development in the
energy and climate sectors within EU countries. Using various decision-making methods, they examine the
extent to which individual member states progress towards sustainable energy and climate goals. Schunz
(2022) worked on analysing the European Green Deal, particularly emphasising how this agreement chang-
es the discourse on environmental sustainability in the European Union. The research investigates how much
the agreement represents a shift from previous policies and its potential impact on environmental efforts in
the EU and globally. Rzadkowska (2022) examined the dynamics between renewable energy sources and
fossil fuels within the EU. The research highlights that, due to the policies of the European Green Deal, re-
newable energy sources represented a larger share in electricity production than fossil fuels for the first time.
Cengiz and Kutlu (2021) studied the impact and perception of the EU’s green energy strategy on global
climate change challenges. The research analysed how the EU’s new budget prioritizes climate strategy and
the challenges the EU faces due to dynamics among member states and a lack of consensus.

Hafner and Raimondi (2020) discussed the EU’s main objectives and challenges, mainly focusing on renewable
energy sources, energy efficiency, and reducing greenhouse gases. They emphasize the varying implementation
pace among member states and the challenges caused by division among them and popular public resistance.
Metaxas (2023) examined the role of natural gas, acknowledging its transitional importance until a complete
shift to green energy occurs. The article discusses opportunities such as repurposing pipelines and carbon
capture and storage. Asadov and Asadov’s (2022) research concludes that the efforts made by the EU in the
interest of green energy development are logical and reflect the growing objective needs of the countries in the
region, even in the face of existing apparent costs. Among the expected risks, the following can be highlighted:
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o 'The instability of the energy production process and the vulnerability of green energy to natural, po-
litical, and other factors.

o 'The risks associated with renewable energy increase in unfavourable economic environments, poten-
tially triggering social and political crises.

o The high costs and negative consequences of implementing the Green Deal.

o The reluctance of some EU countries to comply with energy conservation regulations under the Green
Deal.

o The anticipated impact of alternative energy development on global political processes.

Sztore (2022) analysed the impact of the COVID-19 pandemic on the energy transformation and the
implementation of electrical power consumption in EU countries as part of the Green Deal strategy. Yia-
soumas et al. (2023) examined key aspects and challenges of energy communities in the EU, including reg-
ulatory frameworks, key technologies, and financing systems. Drigoi et al. (2023) assessed the impact of the
current EU energy crisis on Romania’s green energy policies, highlighting the country’s further development
opportunities in this area.

Projections indicate that Hungary has the potential to emerge as one of Europe’s leading battery man-
ufacturers within a decade, a development that could generate a substantial number of jobs, potentially
exceeding thirty thousand. However, the industry is grappling with a significant labour shortage, and the
current policies in place are merely stopgap measures. It is imperative to ensure employee representa-
tion and improve working conditions to harness the full potential of this burgeoning sector. There is a
high turnover rate among factory workers, prompting recommendations for increased fines and improved
workplace safety. Hungary has become the European hub for Asian manufacturers and the starting point
for economic expansion. However, job creation is not the primary goal. The low added value of the Hun-
garian battery industry does not facilitate economic advancement. Compliance with the EU’ social and
environmental regulations is necessary (Nagy, 2023). Comparative analysis by Gydrfly (2023) reveals that
Hungary’s battery strategy mirrors the practices of the classic socialist system, while Sweden’s approach
reflects contemporary 21 century industrial policy ideas. The key takeaway from both cases is that eco-
nomic development and environmental protection can go hand in hand. In Sweden, these two objectives
are mutually reinforcing, whereas in Hungary, battery manufacturing is viewed as a potential threat to
both economic convergence and the environment. It is crucial for Hungary to realign its strategy with
modern industrial policy ideas to ensure sustainable economic and environmental outcomes. Engelberth
et al. (2024) found that although the automotive supply activities partially replaced traditional raw mate-
rial and energy-intensive sectors, this did not bring significant economic development to Négrad County,
one of Hungary’s poorest regions. Battery manufacturing relies on cheap labour, representing low added
value, and the labour shortage problem persists in the region, especially for higher-skilled workers. The
Hungarian battery manufacturing strategy primarily relies on state interventions. It is less sustainable
economically and environmentally than the Swedish model, which is based on research and development
and extensive cooperation.

Figure 1 shows the locations of significant companies in the battery industry. The industry’s location along
the country’s largest and highest-water-yield rivers clearly indicates a great need for water, which could raise
public concerns due to fears of natural water contamination. The locational arrangement of the economic ge-
ography is also influenced by hydrological factors, but it must be considered that large car manufacturers are
located in Germany, Slovakia, Poland, and Austria, making it practical to locate lithium battery production
and disposal plants close to the consumer market.
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Fig. 1 Major Battery Factories in Hungary
Source: Google Maps (2024)

Methodology

Our research aims to avoid several negative consequences while remaining committed to long-term sus-
tainability goals. These include the categorical rejection of still unrefined technologies, limiting Hungarian
participation in the automotive supply chain, and pushing the country’s GDP to a lower level due to in-
vestments. We also aim to avoid rejecting foreign direct investments (FDI) based on the country of origin,
inadequacies in the regulation of manufacturing plants, and serious accidents resulting in loss of life or health
impairment. Additionally, we seek to prevent sanctions from being kept at an unjustifiably low level.

Our research’s logical model was illustrated in Figure 2, where we focused on collecting information and
synthesizing acquired data. During our research, we had substantial reason to assume negative public opin-
ion beforehand, which we cannot ignore. We aim to bring various extreme views—such as the public’s hostile
stance and state-supported industrial developments—towards a compromise solution. In this study, we focus
less on the quantitative evaluation of public opinion; instead, we only present the results and detail the expla-
nations. The questionnaire data collection took place from April 1 to July 31,2023, in Western Hungary. The
non-representative sample of 305 respondents demonstrates how the target audience perceives issues related
to battery factories. In our analysis, we emphasize professional interviews and integrate public opinion only
as a contrast to the study.

Our respondents primarily live in the Western Transdanubia Region, where the automotive industry and its
suppliers have played a dominant role in the economy for decades. However, there have been protests against
the planned battery factory.

Based on the literature and the research model, we formulated the following research question: What are the
characteristics of the Hungarian public’s attitude toward the BEV battery industry?
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Qualitative analysis

Opinions on Nature Conservation and the Transition to Electric Vehicle Transportation

The transition to electric vehicle transportation necessitates the production of batteries with appropriate

technical specifications. Some environmental organizations strongly oppose the establishment of battery
factories in Hungary. However, our interviewee remained grounded in reality. They are aware that European
Union regulations demand drastic changes. However, the climate objectives will not be realized immediately.
'The reasons are as follows.

The introduction of new technology requires a tremendous number of resources, and the infrastructure
to be developed is costly.

As much as we would like to achieve technological development without human casualties, we must
recognize that the processes are still unrefined, and the control methods also need development. Un-
fortunately, accidents and extraordinary events are inevitable in such phases of technological transition.

In Hungary, one significant problem is the rapid development of huge manufacturing capacities rela-
tive to the country’s size. The excessive speed and intensity inevitably lead to errors.

We are addressing the question of whether electric vehicle transportation or mobility using fossil fuels
is more harmful to the environment. It is not clear which method has a greater environmental footprint
over the entire life cycle. The method of producing electric energy and the disposal of resulting waste
must also be considered.

Since traditional conservation technologies no longer yield results, novel solutions are needed. Hope-
fully, a more considered and slower-paced transition to transportation will ultimately have a positive
balance.

Producer-Manufacturer Perspectives

In the interviews, the environmental and social impacts of the production and use of lithium batteries were

elaborated on in detail by the experts. Below, their opinions are summarized.

'The manufacturing process has a significant environmental impact, especially when environmental regula-
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tions are inadequate. The production is energy and water-intensive, which poses additional environmental
risks. Continuous environmental monitoring is important to check and intervene if necessary to mitigate
environmental impacts.

The recycling of worn-out lithium batteries presents technical and public health challenges. The process
involves several steps, including storage, testing, disassembly, and separation of components. The organic
electrolytes and their degradation products that are found in batteries are harmful to the environment and
health, so special attention must be paid to their handling.

'The operation of electric vehicles involves minimal pollutant emissions, unlike conventional vehicles. How-
ever, the extraction and manufacturing of battery raw materials result in carbon dioxide emissions. Battery
factories are striving to switch to carbon dioxide-neutral production.

Considering local geographical and climatic conditions, it is suggested that battery factories be located
further away from populated areas. A unified EU regulation could be helpful to in harmonizing protective
distances. It is important to provide detailed information to workers regarding the hazards associated with
their work, ensure strict adherence to occupational safety regulations, and monitor personal safety regula-
tions continuously. Many other factors influence tourist attraction, so it is difficult to determine the impact
of battery factories on this definitively.

Compliance with safety regulations makes the chance of mass disasters caused by industrial accidents minor.
Experts generally support the establishment of battery factories, although this can vary for local residents.

Producer-Manufacturer Perspectives on the Environmental and Social Implications of Lithium
Battery Production and Usage

The environmental impacts of the production of lithium batteries can be evaluated from several aspects.
According to some experts, when carried out in a closed system, adhering to technical and environmental
regulations, the manufacturing process does not pose a greater risk. However, others highlight the environ-
mental impacts of lithium extraction and processing, such as air, water, and soil pollution and the depletion
of water resources.

Varying views exist regarding the recycling of spent lithium-ion batteries. Some experts believe the batteries
can be almost entirely recycled, while others argue that the global recycling rate is only about 10%, which
could pose a significant environmental problem. When comparing the environmental impacts of conven-
tional and electrically powered vehicles, experts note that electric vehicles emit minimal pollutants, unlike
conventional vehicles. However, the manufacturing process of electric vehicles may result in higher carbon
dioxide emissions. From the perspective of soil pollution, the improper disposal or recycling of electric ve-
hicle batteries poses an environmental risk, while in the case of conventional vehicles, the emissions from
exhaust gases, tire wear, and brakes can cause environmental stress. According to the responses, battery fac-
tories should be located away from populated areas, considering local geographical and climatic conditions.
To ensure the health protection of workers in battery factories, the use of protective clothing and equipment,
as well as the proper storage and handling of hazardous materials, are of paramount importance.

According to the responses, battery factories are unlikely to have a significant impact on Hungary’s tourism
attractions. The likelihood of industrial accidents leading to mass catastrophes is low, especially if strict safety
regulations are adhered to. Experts believe that establishing battery factories can bring significant national
economic benefits and that creating the appropriate social consensus is necessary. There are also varying
opinions on environmental impacts, recycling, and the evaluation of manufacturing processes. Experts, how-
ever, largely agree that adherence to environmental regulations, worker health protection, and social accept-
ance are important considerations in establishing and operating battery factories.
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Quantitative analysis

Demography

The demographic composition of our sample approximates the structure of the adult population in Hungary
(Table 1). According to the analysed data, 21.6% of the respondents hold a master’s degree, while the few-
est, only 10.2%, hold a bachelor’s degree. Additionally, 18.7% completed primary school, 13.1% obtained a
vocational qualification, 23.6% finished high school, and 12.8% completed higher vocational education. By
age group, those aged 40—49 dominate, making up 35.1% of the sample. The distribution of other age groups
is as follows: 12.5% are 18-29 years old, 23.9% are 30-39, 15.7% are 50-59, and 12.8% are over 60 years old.
Based on place of residence, the majority of respondents, 65.25%, live in large cities, while only 2.62% live
in the capital city. The rural population accounts for 21.97%, while small-town residents comprise 10.16%.
In terms of income, more than half of the sample, 54.4%, have an average income. Those with below-average
income make up 19.3%, while above-average income is characteristic of 20.3% of the sample. Only 3.0%

have significantly below-average or above-average income (Tab. 1).

Tab. 1 Demographic distribution of respondents

Demographics, n=305, percentage distribution (%)

Education Age

Elementary school 18.7 18-29 years 12.5

Vocational education 13.1 30-39 years 23.9

School-leaving exam 23.6 40-49 years 351

Higher vocational education 12.8 50-59 years 15.7

Bachelor's degree 10.2 60 years and above 12.8

Master's degree 21.6

Place of residence Income

Village 21.97 Well below average 3.0

Small town 10.16 Below average 19.3

Big city 65.25 Average 54.4

Capital city 2.62 Above average 20.3
Well above average 3.0

Labour Market Perceptions and the Impact of Battery Factories on Employment

In Hungary, economic growth over the past decade has continuously increased the demand for labour, while
the tight labour market has made it difficult for many companies to find suitable professionals. This is espe-
cially true for skilled workers, whose shortage significantly limits companies’ growth potential. The education
system and training opportunities do not always keep pace with market demands, further exacerbating the
situation. The phenomenon of labour shortages in Hungary can be attributed to several factors, including
demographic changes such as an aging population, low birth rates, and the emigration of young, skilled
workers abroad. These factors have put pressure on the labour market, particularly in the manufacturing and
technology sectors, where the demand for skilled labour is high (Csugdny and Kozik, 2018).
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Hungary increasingly relies on foreign workers, particularly guest workers from neighbouring countries and
Asia, to address the labour shortage. These workers are often employed in industries with the most signifi-
cant labour shortages, such as construction and manufacturing (Ferenc and Kovily, 2022).

'The growth of the electric vehicle market and the development of battery technology have necessitated the
establishment of new manufacturing capacities in Hungary. Battery factories, such as Samsung SDI’s plant
in Gdd or SK On Hungary’s facility in Komdrom, are attracting a significant workforce, including guest
workers (Klonka, 2023). This specific example highlights the dynamic nature of the labour market in Hun-

gary and the need for continuous adaptation to meet the changing demands.

Among the respondents, 37.7% believe that the production of batteries will not lead to a decrease in unem-
ployment. This viewpoint is reinforced by the fact that battery factories primarily require skilled workers and
professionals trained in technical fields. Participants are divided on the issue of whether it is possible to find
a sufficient number of domestic workers for such positions. Concurrently, many respondents are sceptical
that filling the new job positions created by battery manufacturing exclusively with domestic labour would
be possible.

Findings

We studied the distance the population would consider safe from battery factories. Even after filtering
out outlier values, an average distance of 140 kilometres was determined. The population partly bases this
opinion on natural and industrial disasters that have occurred in the Carpathian Basin in recent years.
An example can be the Chernobyl nuclear power plant accident on April 26, 1986, whose radiation was
detected thousands of kilometres away. In the case of Szombathely, the level of radiation exceeded the
measuring capacity of the instruments (Pais-Horvith, 2016). At the end of January 2000, a Romanian
industrial company discharged water contaminated with heavy metals and cyanide into a nearby river.
The toxic substance reached the Tisza through the Szamos River, resulting in the complete destruction
of the wildlife in Hungary’s second-largest river. The disaster affected not only the fish population but
also harmful cyanide concentrations were detected in the Hungarian section of the river (Lakatos et al.,

2003).

On October 4, 2010, the dam of the red sludge reservoir in Ajka burst, resulting in the caustic substance
spreading across 40 square kilometres, causing irreversible damage to the environment and leading to
the death of 10 people. During our investigation, some respondents believed that a distance of 5 kilo-
metres might be sufficient for a safe separation from an industrial facility. However, in the case of the
Ajka tragedy, the Chernobyl nuclear accident, and the ecological disaster of the Tisza River, this distance
would not have been adequate (Sarlos and Szondi, 2015). Significant environmental damage accidents
have occurred even after these events. In Hungary, numerous environmental disasters in recent years have
drawn attention to the severe risks of environmental pollution. In 2015, it was revealed that the Budapest
Chemical Works’ Illatos Road site had improperly stored hazardous chemical waste for a long period,
resulting in the detection of additional carcinogenic substance leakages in the area in 2022. In Abasar in
2013, toxic organic solvents were identified in the drinking water, which could be traced back to the activ-
ities of a previously operating diode factory. In December 2020, a significant oil pollution event occurred
in Szigetszentmiklés, damaging the wildlife of the Rdckevei-Soroksari branch of the Danube. In Obuda,
since 2009, it has been known that harmful substances from the former Gas Factory site have been en-
tering the Danube, exceeding the permitted limits several times. On the shores of Lake Fertd, in 2020,
significant natural areas were destroyed as part of a large investment project, which was later suspended
due to a lack of funds (Czirjak, 2022; Juhdsz 2023).
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Tab. 2 Respondents' sources of information

ooy regudingbattry faeories |y No | No expression of opinion
Scholarly literature 174 79.0 3.6
Press 97.0 3.0 0.0
Television 70.2 29.8 0.0
Internet 97.0 3.0 0.0
Social networking sites 72.1 25.9 2.0
Friends, family 48.2 42.6 9.2

Based on Table 2, the respondents’ pronounced resistance to industrial developments primarily stems from
the consequences of disasters. Secondly, it indicates that only 17.4% of them seek information from scientific
sources. In contrast, the internet, social media, television, and tabloid press dominate the average citizens’
information-gathering habits.

'The lack of information and concerns related to disasters led to 32.1% of the respondents demanding the
immediate closure of battery factories. In comparison, 66.9% advocated for the prohibition of issuing new
construction and operating permits. Moreover, it is important to highlight the reasons behind the protests,
with particular attention to the active participation of the 30-49 age group. They identified their resistance
reasons as follows:

e Concern for the health of their descendants and their children.
o Fear of property devaluation near factories.

o 'The demand for healthy, safe workplaces for their own age group.

Conclusion

From each of our professional interviews, it can be deduced that there is a need for electric vehicles and
batteries. Therefore, society must find a compromise solution between forced industrialization and the re-
sistance of some civil organizations. EU regulations aim to establish a circular economy, which prescribes
regulations and rules for every stage of the life cycle of batteries. Adhering to these would mitigate public
opposition (European Council, 2019). The resistance of the Hungarian population to battery manufac-
turing can primarily be traced back to a lack of information, a gap that could be bridged with unbiased
education, including various informative articles, public service television announcements, and advertise-
ments. These educational materials could illuminate how sustainable battery manufacturing and disposal
are possible with proper attention. Another common reason is that the mentioned factories primarily ofter
operator and labourer positions, which the Hungarian labour market is only willing to accept to a limited
extent. Furthermore, there are also reservations about employing guest workers. Among the tasks facing
professionals responsible for innovative industrial installations include precisely defining labour market
objectives, thorough preliminary screening of investors and guest workers suitable for Hungary’s culture,
strict control of the geographical location and distance requirements of sites, as well as rigorous supervision
of construction processes. It is not only necessary to increase the amount of fines for companies violating
sustainability regulations but also to consider the possibility of contract termination. According to Polish
researchers, it is crucial to examine the entire life cycle of batteries; the public will only widely accept the use
of lithium batteries if a transparent and comprehensive waste and battery management system is developed

(Dobrowolski et al., 2021).
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To promote and spread the use of electric vehicles, we must contribute to battery manufacturing devel-
opment, monitoring their cost, lifespan, safety, reliability, sustainability, and usability. Mexican researchers
have developed a safety mechanism to prevent environmental damage and operational accidents through-
out the lifecycle (Pérez et al., 2021). Furthermore, life cycle comparative studies, such as those conducted
by Stoppato et al. (2021), would be essential, and followed by the publication of comparative data between
electric and traditional hydrocarbon-based modes of transportation. Creating a balance between environ-
mental considerations and job creation efforts is not an easy task. A precise and comprehensive comparison
of the ecological footprint of cars throughout their entire lifecycle can provide assistance in achieving this
balance.

Our research did not address all aspects of the establishment of battery factories. When examining public
opinion, it should be noted that the survey reflects initial reactions. The fear for health and property is still
extreme, so it is worth repeating the study at a later date. In such a case, there would be an opportunity to
significantly expand the questionnaire to examine the differing attitudes of various population segments.
Several malfunctions and accidents occurred during 2023 as a consequence of rapid, forced industrial
development. It is also worth returning to this topic for further study. We need to examine whether the
companies, primarily from the Far East, are willing and able to comply with Hungarian occupational
safety regulations and whether the state is capable of enforcing compliance. In the spring of 2024, there
was a slight change in the employment of guest workers. Due to a temporary decline in demand, 600
foreign guest workers employed in battery factories were laid off (Kovics, 2024). Since the employment of
domestic workers remained unchanged, this fact positively influenced public opinion. Achieving harmony
between staunch environmentalists and politicians focused on job creation is challenging. Making accurate

comparisons of the ecological footprints over the whole lifecycle of diesel, gasoline and electric cars would
be beneficial.

15

S. Remsei

S. Médosné Szalai
D. Perica

S. Jenei

Hungarian Battery
Production -
Analysis from

the perspective

of environmental
protection and the
labour market



HRVATSKI
GEOGRAFSKI
GLASNIK
86/2,5-17 (2024.)

References
Literatura

Aguilar-Rivera, N., 2019: A framework
for the analysis of socioeconomic and
geographic sugarcane agro industry
sustainability, ~ Socio-Economic ~ Plan-
ning Sciences 66, 149-160, https://doi.
0rg/10.1016/j.seps.2018.07.006.

Asadov, B., Asadov, E., 2022: New en-
vironmental policy of the European
Union: some aspects of transition to
green energy, in: IOP Conference Series:
Earth and Environmental Science 1096
(1), 012034, DOI 10.1088/1755-
1315/1096/1/012034.

Cengiz, C., Kutlu, E., 2021: The budget of
the European Union and green energy:
perceptions, actions, and challenges, Ir-
ternational Journal of Social Inquiry 14
(1), 171-197, https://doi.org/10.37093/
1js1.950563.

Csuginy, J., Kozidk, A., 2018: Regional
labor market issues - does foreign em-
ployment worsen the situation in the
northeastern regions of Hungary?, Space
and Society 32 (3), 38-53.

Czirjak, L., 2022: Severe Environmen-
tal Disasters and Pollution in Hungary,
https://bahir.hu/2022/05/31/suly-
os-kornyezeti-katasztrofak-szennyez-
esek-magyarorszagon/. (11. 06. 2023)

Debnath, B., Sikdar, A., Islam, S., Hasan,
K., Li, M., Qiu, D., 2021: Physiologi-
cal and molecular responses to acid rain
stress in plants and the impact of me-
latonin, glutathione and silicon in the
amendment of plant acid rain stress,
Molecules 26 (4), 862.

Dobrowolski, Z., Sutkowski, £.., Danielak,
W.,2021: Management of waste batter-
ies and accumulators: Quest of Europe-
an Union goals, Energies 14 (19), 6273,
https://doi.org/10.3390/en14196273.

Dodoo, J. E., Al-Samarraie, H., Alzahrani,
A. 1, Lonsdale, M., Alalwan, N., 2024:
Digital Innovations for Occupational
Safety: Empowering Workers in Haz-
ardous Environments, Workplace Health
& Safety, 21650799231215811.

Drigoi, A. E., Calanter, P, Gramaticu,
M., Dumitrescu, A., Aluculesei, A. C.,
2023: The Challenges for Green Ener-
gy in Romania under Current Energy
Crisis, Amfiteatru Economic 25 (64),
728-742.

Engelberth, I., Csongradi, G., Téth, A.,
Kélmdn, B. G. 2024: Foreign Capital
Investments and Their Regional Char-
acteristics in Hungary — With Special

16

Attention to Négrad County, Economy,
Politics and Language: Analyses and Cor-
relations, 21-36.

European Council, 2023: Tbe European
Green  Deal, https://www.consilium.
europa.eu/hu/policies/green-deal/?fb-
clid=IwAR2Fv7v3FICI1hvYjCz4kzC-
qyoMs4KaiMVWESHr5kHgynCG6f-
beZkhlhijc. (15.09.2023.)

Ferenc, V., Kovily, K., 2022: Ukrainian
blue-collar assembly workers in Hun-
gary: results of an empirical study,
Nemzetpolitikai Kutatdintézer. Kisebbségi
Szemle 7 (4), 47-77.

Fetting, C., 2020: The European green
deal, ESDN report 53.

Gao, T., 2022: 4C 15-Minute Fast-Charg-
ing Li-Ion Battery Enabled By Novel
Electrolytes,  Electrochemical ~ Society
Meeting Abstracts 242 (5), 564-564.

Grennfelt, P, Engleryd, A., Forsius, M.,
Hov, &., Rodhe, H., Cowling, E., 2020:
Acid rain and air pollution: 50 years of
progress in environmental science and

policy, Ambio 49, 849-864.

Hafner, M., Raimondi, P. P, 2020: Pri-
orities and challenges of the EU en-
ergy transition: From the European
Green Package to the new Green
Deal, Russian Journal of Economics 6 (4),
374-389.  https://doi.org/10.32609/j.
ruje.6.55375.

Hecht, A. D, Fiksel, J., 2015: Solving the
problems, we face: the United States
Environmental Protection = Agency,
sustainability, and the challenges of the
twenty-first century, Sustainability: Sci-
ence, Practice and Policy 11 (1), 75-89,
https://doi.org/10.1080/15487733.201
5.11908141.

Illéssy, M., Huszar, A., Maks, C., 2021:
Technological development and the
labour market: How susceptible are
jobs to automation in Hungary in
the international comparison?, Socie-
ties 11 (3), 93. https://doi.org/10.3390/
50c11030093.

Van Acker, ]., Li, W,, Jiang, X., Durimel,
M., De Ligne, L., Parakhonskiy, B.,
Skirtach, A., Van den Bulcke, J., 2023:
Combining  Wood Protection Options
to Enhance Resistance against Decay
and Improve Fire Safety of Engineered
Wood Products like CLT, DBMC 2023.
https://www.scipedia.com/public/Van_
Acker_et_al_2023a. (18.08.2023.)

Juhasz-B. K., 2023: The concentration of

toxins on Illatos Street exceeds the EU
limit by 1600 times, https://merce.
hu/2023/02/01/az-unios-hatar-
ertek-1600-szorosat-meghala-
do-a-mergek-koncentracioja-az-illa-
tos-uton/. (26. 08. 2023.)

Kékesdi-Boldog, D., 2020: Research ma-
terials on the Hungarian media rep-
resentation of the Chernobyl nuclear
disaster in the mass communication
research centre (in Hungarian), Je/-Kép:
Kommunikdcio Kozvélemény Média 3,

83-96.

Klonka, J., 2023: Current Challenges of
Transnational ~ Automotive Organi-
zations and Their Efforts to Create a
Future-Proof Organizational Culture,
New Labor Review 4 (4), 51-64.

Kovics, G., 2024: Either some things were
seriously miscalculated in Ivdncsa, or they
are trying to curry favor with the govern-
ment by firing the guest workers, HVG,
https://hvg.hu/360/20240515_ivanc-
sa-sk-on-del-koreai-akkumulatorg-
yar-kirgiz-vendegmunkasok-elbocsa-
tasok-bervita. (07. 08. 2023.)

Lakatos, G., Fleit, E., Mésziros, 1., 2003:
Ecotoxicological studies and risk assess-
ment on the cyanide contamination in
Tisza River, Toxicology Letters 140, 333-
342, https://doi.org/10.1016/50378-
4274(03)00030-4

Lavee, D., 2012: A cost-benefit analysis of
relocating a polluting factory, Journal of
Environmental Planning and Manage-
ment 55 (7), 901-919, https://doi.org/1
0.1080/09640568.2011.632677.

Metaxas, A., 2023: On the way to EU’s
clean energy transition: new approach-
es and challenges for Gas Regulation
in the EU, The Journal of World Energy
Law & Business, jwad033, https://doi.
0rg/10.1093/jwelb/jwad033.

Ness, 1., 2007: Forging a migration policy
for capital: labor shortages and guest
workers, New Political Science 29 (4),
429-452.

Pais-Horvith, Sz., 2016: In 1986, the ra-
diation in Szombathely was so high that
it maxed out the meter - Yes, the topic is
Chernobyl (in Hungarian), https://www.
nyugat.hu/cikk/csernobil_30. (25. 07.
2023.)

Palkowski, K., 2016: Electric car and at-
mosphere protection, Rocznik Ochrona
Srodowiska (Annual Set The Environ-
ment Protection) 18, 628-639.



Pérez, E., Gonzilez, M., Cienfuegos, C.,
Chiévez, E., Ruiz, D., Pinto, J., Gutiér-
rez, S., Garcia, M., 2021: Design of
an Electric Vehicle Accumulator with
LiFePO 4 Batteries for Green Trans-
portation, in: 2021 IEEE Mexican
Humanitarian  Technology — Conference
(MHTC), IEEE, 31-37.

Petrovi¢, M. Z., Dori¢-Veljkovi¢, S.
M., Karamarkovi¢, J. P, 2015: Zasti-
ta Zivotne sredine u gradevinarstvu
sa osvrtom na primenu ekoloskih i
nano materijala, Vojnotehnicki glasnik/
Military Technical Courier 63 (2), 179-
194, https://doi.org/10.5937/vojte-
hg63-6478.

Polos, Zs., 2022: The reform of the emis-
sions trading system has been completed,
https://trans.info/hu/elkeszult-318221
(23.02.2022.).

Rubio-Iglesias, J. M., Edovald, T., Grew,
R., Kark, T, Kideys, A. E., Peltola,
T., Volten, H. 2020: Citizen science
and environmental protection agen-
cies: Engaging citizens to address
key environmental challenges, Fron-
tiers in Climate 2, 600998, https://doi.
org/10.3389/fclim.2020.600998.

Rzadkowska, A. E., 2022: Quantitatively
estimating the impact of the European
Green Deal on the clean energy trans-
formation in the European Union with
a focus on the breakthrough of the share
of renewable energy in the electricity
generation sector, Polityka Energetycz-
na-Energy Policy Journal, 45-66.

Sarlos, G., Szondi, G., 2015: Crisis com-
munication during the red sludge spill
disaster in Hungary—a media content
analysis-based investigation, Journal of
Public Affairs 15 (3), 277-286, https://
doi.org/10.1002/pa.1526.

Séndor Remsei

Schunz, S., 2022: The ‘European Green
Deal'- a paradigm shift? Transforma-
tions in the European Union’s sustain-
ability meta-discourse, Political Research
Exchange 4 (1), 2085121, https://doi.or
g/10.1080/2474736X.2022.2085121.

Stoppato, A., Benato, A., De Vanna, F,,
2021: Environmental impact of energy
systems integrated with electrochemical
accumulators and powered by renewa-
ble energy sources in a life-cycle per-
spective, Applied Sciences 11 (6), 2770,
https://doi.org/10.3390/app11062770.

Sztorc, M., 2022: The Implementation of
the European Green Deal Strategy as a
Challenge for Energy Management in
the Face of the COVID-19 Pandem-
ic, Energies 15 (7), 2662, https://doi.
0rg/10.3390/en15072662.

Thomas, R. S., Bahadori, T., Buckley, T. J.,
Cowden, J., Deisenroth, C., Dionisio,
K. L., Frithsen, J. B., Grulke, C. M.,
Gwinn, M. R., Harrill, J. A., Higu-
chi, M., Houck, K. A., Hughes, M. F,,
Hunter, E. S., Isaacs, K. K., Judson, R. S.,
Knudsen, T. B., Lambert, J. C., Linnen-
brink, M., Martin, T. M., Newton, S. R.,
Padilla, S., Patlewicz, G., Paul-Fried-
man, K., Phillips, K. A., Richard, A. M.,
Sams, R., Shafer, T. J., Setzer, R. W,
Shah, I., Simmons, J. E., Simmons, S.
0., Singh, A., Sobus, J. R., Strynar, M.,
Swank, A., Tornero-Valez, R., Ulrich,
E. M., Villeneuve, D. L., Wambaugh,
J. F,, Wetmore, B. A., Williams, A. ],
2019: The next generation blueprint of
computational toxicology at the US En-
vironmental Protection Agency, Toxico-
logical Sciences 169 (2), 317-332, https://
doi.org/10.1093/toxsci/kfz058.

Tucker, S., Jonnalagadda, S., Beseler, C.,
Yoder, A., Fruhling, A., 2024: Exploring

remsei.sandor@sze.hu

wearable technology use and impor-
tance of health monitoring in the haz-
ardous occupations of first responders
and professional drivers, Journal of Oc-
cupational Health 66 (1), uiad002.

Turchyn, Y., 2022: Green Energy of the
European Union: Risks and Opportu-
nities for Ukraine. Humanitarian Vision
8 (2), 1-7, https://doi.org/10.23939/
shv2022.02.001.

Tutak, M., Brodny, J., Bindzér, P, 2021:
Assessing the level of energy and cli-
mate sustainability in the European
Union countries in the context of the
European green deal strategy and agen-
da 2030, Energies 14 (6), 1767, https://
doi.org/10.3390/en14061767.

Verde, S. E., 2020: The impact of the EU
emissions trading system on competi-
tiveness and carbon leakage: the econo-
metric evidence, Journal of Economic

Surveys 34 (2), 320-343.

Vitta, S., 2021: Electric cars—Assessment
of ‘green’nature vis-a-vis conventional
fuel driven cars, Sustainable Materials
and Technologies 30, 00339, https://doi.
0rg/10.1016/j.susmat.2021.¢00339.

WEeil, M., Ziemann, S., Peters, J., 2018: The
issue of metal resources in Li-ion bat-
teries for electric vehicles, Bebaviour of
Lithium-Ion Batteries in Electric Vehicles:
Battery Health, Performance, Safety, and
Cost, 59-74.

Yiasoumas, G., Berbakov, L., Janev, V,,
Asmundo, A., Olabarrieta, E., Vinci, A.,
Baglietto, G. Georghiou, G. E., 2023:
Key Aspects and Challenges in the
Implementation of Energy Communi-
ties, Energies 16 (12), 4703, https://doi.
0rg/10.3390/en16124703.

PhD, Associate Professor, SzéchenyiIstvdn University, Kautz Gyula Faculty of Business and Economics, Egyetem tér 1, 9026 Gydr,

Hungary
Szivia Médosné Szalai

modosne.szalai.szilvia.valeria@sze.hu

PhD, Assistant Professor, Széchenyi Istvan University, Kautz Gyula Faculty of Business and Economics, Egyetem tér 1, 9026 Gydr,

Hungary
Szonja Jenei

jenei.szonja@sze.hu

PhD, Assistant Professor, Széchenyi Istvan University, Kautz Gyula Faculty of Business and Economics, Egyetem tér 1, 9026 Gydr,

Hungary

17

S. Remsei

S. Médosné Szalai
D. Perica

S. Jenei

Hungarian Battery
Production -
Analysis from

the perspective

of environmental
protection and the
labour market

Authors
Autori



