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Following the global financial crisis in 2008-2009 and the subsequent COVID-19 pandemic, many developed
economies pursued reindustrialization. Although governments in Western countries are striving to boost in-
dustrial production by promoting innovative industries, the location of manufacturing plants poses a challenge in
post-industrial societies. For example, recognizing the opportunities in the global electric vehicle revolution, the
Hungarian government has sought to attract lithium-ion battery manufacturing companies and establish a na-
tional battery industry with a globally significant production capacity. Consequently, Hungary is experiencing a
rapid expansion of large-scale battery factories and related industrial facilities. However, concerns regarding the
environmental, health, and social impacts of battery production—including the potential release of toxic
chemicals and excessive use of natural resources—have incited public opposition. In the communities accom-
modating or assigned to accommodate battery factories, residents have increasingly expressed dissatisfaction,
and civil society organizations (CSOs) have protested against the government’s strategy. This has generated
significant conflict between local communities and CSOs on one side, and authorities and local governments on
the other. This study explores the forms of conflict between these actors and the procedural injustices that
communities and CSOs perceive on the part of those in positions of power. The analysis includes a review of
major online news outlets and interviews with representatives of CSOs and non-governmental organizations
(NGOs). The results show that procedural injustice is an issue in reindustrialization, especially in the develop-
ment of the battery industry; however, there are also indications of changes.

1. Introduction

Since the 1970s, advanced economies, including those of Western
European Union (EU) member states, have experienced significant
deindustrialization marked by declining manufacturing output and
employment (Capello and Cerisola, 2023; Rodrik, 2016; Rowthorn and
Ramaswamy, 1999). Concurrently, global manufacturing has shifted to
East Asia—particularly China—increasing Western dependence on
Asian industrial output. In response, major economies implemented
reindustrialization strategies following the 2008-2009 global financial
crisis. The urgency of this reindustrialization intensified during the
COVID-19 pandemic when national shutdowns caused supply chain
disruptions, highlighting the vulnerabilities of globalized production
systems (Harapko, 2023).

* Corresponding author.

Contemporary reindustrialization does not mean reviving traditional
industries but promoting sectors aligned with sustainability and tech-
nological innovation. A key sector is the electric vehicle (EV) industry,
which includes electric cars and lithium-ion battery production. As
governments promote decarbonization and sustainable mobility, the EV
industry has become central to new industrial policy. According to S&P
Global (2023), by 2030, the major battery producers are projected to be
China (3675 GWh), the United States (990 GWh), Germany (414 GWh),
Hungary (170 GWh), and India (145 GWh).

Hungary has a pivotal role in this transformation. The Hungarian
government has prioritized attracting manufacturing investment,
particularly in the automotive and battery sectors (Gerdcs, 2022). In
2022, over 700 automotive companies, including five manufacturers,
were active in Hungary. The Hungarian Investment Promotion Agency
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(HIPA) reported that the automotive sector contributed approximately
4 % to the country’s gross domestic product (GDP) and is expected to
reach 10 % by 2026. The government supports reindustrialization
through subsidies and incentives. While car manufacturers dominated
previously, in recent years, lithium-ion battery companies have become
the main beneficiaries of state support. In 2024, the estimated subsidies
for battery companies totaled approximately 1500 billion forints, rep-
resenting approximately 1.9 % of national GDP. The National Battery
Industry Strategy 2030, launched in 2022 by the Ministry of Innovation
and Technology, identifies the battery industry as a strategic priority,
aiming to create an “internationally competitive national industry.” By
2024, approximately 40 companies in the battery sector had a presence
in Hungary, with further investments planned. The strategy aims to
integrate Hungary as a key actor in the European EV supply chain.

For developed countries, reindustrialization seeks to reduce reliance
on foreign production and address supply chain risks. However, in
postindustrial societies, this process can be contentious. Communities
often resist large-scale industrial developments due to concerns about
pollution, health risks, and the intensive use of land and water resources.
Local opposition to the battery industry has emerged in cities including
Montreal (Canada), Shanghai (China), Marshall (Michigan, USA),
Griinheide (Germany), Brest (Belarus), and throughout Hungary. Critics
cite concerns about environmental degradation from emissions and
resource overuse. Despite this resistance, governments can override
local opposition to secure projects considered economically vital. When
industrial investments proceed without adequate public involvement or
consideration of local concerns, people perceive procedural injustices,
which are a form of environmental injustice.

This study examines the procedural injustices associated with rein-
dustrialization. The battery industry was chosen for analysis because it
has become one of the fastest growing industries in the world and is
often feared to pose environmental risks. Hungary is a pertinent case,
illustrating how rapid industrial expansion can conflict with public in-
terest. Thus, the central research question in this study is: What proce-
dural injustices characterize the development of the battery industry in
Hungary?

2. Literature review

The concept of environmental justice originated in the United States
during the 1970s, primarily to address the disproportionate siting of
hazardous waste facilities and polluting industries in communities pre-
dominantly inhabited by racial and ethnic minorities and low-income
populations (Bullard and Johnson, 2000; Taylor, 2014). The initial
focus was on distributive justice, examining the inequitable allocation of
environmental burdens, including exposure to toxic emissions, and
associated contrasting health outcomes (Kurtz, 2003).

Environmental justice scholarship rapidly expanded beyond this
initial focus. Young (1990) highlighted the underlying social structures
and processes that generate injustice, while Schlosberg (2004, 2013)
advocated for a multifaceted framework incorporating distribution,
recognition, and participation. This participatory dimension, termed
“procedural justice,” emphasizes the fundamental right of people to
meaningful involvement in environmental decision-making processes
that shape their lives (Schlosberg, 2004). Inclusive participation is
essential for social justice; therefore, excluding affected parties from
such decisions is inherently unjust (Young, 1990).

Procedural environmental injustice manifests in diverse forms. Key
issues include exclusion from decision-making (Schlosberg, 2013), in-
formation asymmetry limiting informed participation (Kulkarni, 2000),
tokenistic engagement lacking influence (Gillard et al., 2017; Santos
et al., 2021), biased regulatory processes, and unequal access to legal or
technical resources. Achieving procedural fairness is crucial as processes
perceived as just significantly enhance local acceptance of potentially
contentious outcomes (Syme et al., 1999). Leventhal (1980) identified
six criteria that must be met to ensure procedural justice: (1) the equal
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treatment of people and situations (consistency), (2) the absence of
self-interest (bias-suppression), (3) full and correct information (accu-
racy), (4) the potential to retract decisions (correctability), (5) the
involvement of all parties in the decision-making process (representa-
tiveness), and (6) adherence to elementary moral and ethical values
(ethicality) (Zoellner et al., 2008). Importantly, contemporary scholar-
ship emphasizes that effective procedural justice requires more than
formal consultation; impacted communities must be able to substanti-
vely engage as empowered partners throughout environmental
decision-making (Skinner-Thompson, 2022).

Environmental justice concerns frequently intersect with industrial-
ization processes and decisions on facility locations (Laurian, 2008).
Selecting communities to accommodate installations with perceived
environmental risks often triggers perceptions of distributive injustice
(Hall et al., 2013; Vilhunen et al., 2022), and communities expect gov-
erning bodies to rigorously protect public health and environmental
quality during industrialization (Kulin and Johansson Seva, 2019).
Conflict occurs when economic priorities appear to supersede local
environmental and health concerns, particularly following inadequate
or unfair participation. Therefore, addressing procedural deficits
through fair, transparent engagement is essential to achieving socially
acceptable and sustainable industrial development. This aligns with
cleaner production principles that emphasize proactive environmental
management and stakeholder collaboration to build trust and realize
long-term social license for projects, moving beyond adversarial ap-
proaches (Harvey and Bice, 2014).

Research on environmental and procedural justice within the
lithium-ion battery lifecycle has mainly focused on the upstream
stages—specifically, the extraction of raw materials (Amnesty Interna-
tional, 2019; Canelas and Carvalho, 2023; Escosteguy et al., 2024;
Sovacool, 2019). These studies have frequently addressed the environ-
mental burdens and social impacts of mining key components, including
lithium and cobalt. A significant portion of the existing literature has
focused on case studies from the Global South, with Africa (Congo,
Zimbabwe) and South America (Argentina, Bolivia, Chile) prominent
regions (Liu and Agusdinata, 2020; Sovacool et al., 2021). These in-
vestigations have often highlighted issues of distributive injustice in
which local and indigenous communities disproportionately bear the
environmental costs of mining for battery production (Wormann, 2022).
Furthermore, procedural justice limitations, including inadequate
community engagement and transparency in decision-making processes
for mining projects, are frequently examined (Akrofi et al., 2024;
Escosteguy et al., 2023). While the focus has been on resource extrac-
tion, the implications of battery manufacturing and end-of-life man-
agement, including recycling, have gained increasing scholarly
attention (Domingues et al., 2024; Tejeda, 2022).

In Hungary’s current (re)industrialization phase, including the bat-
tery sector’s expansion, environmental justice concerns have become
prominent in public discourse. Recent controversies indicate that po-
tential negative impacts may affect a wider socioeconomic spectrum
than historically marginalized groups. This evolving situation highlights
the critical need to investigate the procedural dimensions that govern
development approval and oversight. Thus, this study examines the
emergence of procedural injustices associated with battery
manufacturing, with a focus on the value chain’s midstream phase (e.g.,
materials processing and cell/module production).

The study addresses three main research gaps. First, while the
environmental and procedural impacts of the upstream phase (e.g.,
mining) have been widely studied, the midstream phase remains under-
researched despite increased attention in news media. Second, there is
limited empirical knowledge on how these injustices materialize
regarding battery manufacturing. Third, this study contributes to a
growing but relatively limited body of research on environmental and
procedural injustice in Central and Eastern Europe (CEE), a region un-
dergoing rapid industrial transformation.
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3. Materials and methods

The research was conducted in Hungary, which has implemented a
large-scale reindustrialization strategy focused on developing its auto-
motive and lithium-ion battery industries. By 2024, approximately 40
companies in the EV sector and associated battery industry had estab-
lished or announced manufacturing facilities in Hungary (Fig. 1),
including Contemporary Amperex Technology (CATL), EVE Energy,
Samsung SDI, BYD, and BMW Group.

This research uses a mixed-methods approach to investigate the
complex phenomenon of procedural environmental injustice. Both
media analysis (Deacon et al., 2015) and interviews (Schuster et al.,
2023) have been widely used in environmental justice research,
providing distinct but complementary perspectives on the relationships
between power, communication, and community experiences in devel-
opment decision-making processes. Media analysis was used to examine
how environmental injustices are framed in public discourse and how
different actors, including policymakers, corporations, activist groups,
and local communities, construct narratives that may reveal procedural
inequalities (Lester, 2010). In parallel, interviews provided deeper in-
sights into expert views and local experiences, enriching and contextu-
alizing the broader patterns identified through the media analysis.

3.1. Media analysis

The selection of online news outlets was based on the results of on-
line media analysis conducted by the National Media and Infocommu-
nications Authority (Nemzeti Média- és Hirkozlési Hatésag — NMHH) in
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September and October 2024 (NMHH, 2024a; NMHH, 2024b). The
following three criteria were considered when selecting the news outlets
for analysis.

(1) Whether the news outlet was among the 10 websites with the
highest number of users.

(2) The traffic visiting the front pages of online portals identified as
news outlets by the NMHH.

(3) The presence of full paywalls.

An initial list of news outlets was identified based on these criteria. In
addition, lower traffic outlets producing investigative and watchdog
journalism and in-depth analyses were also included. These outlets (e.g.,
atlatszo.hu and valaszonline.hu) often identified deeper connections,
and their articles were sometimes partially or fully cited by the most
visited news outlets. The final list of news outlets included in the anal-
ysis is presented in Table 1.

On these selected news outlets, the search term akkumulatorgyar
(battery factory) was used. In several instances (such as with index.hu
and telex.hu), articles were already tagged with this keyword. This pre-
tagging assisted the search process. Where possible, the results were
filtered to only include articles published in domestic news sections (e.
g., index.hu and origo.hu). In addition, the search timeline was
restricted to publications appearing after 2010.

A total of 2423 search results were collected from these news outlets.
This was undertaken using the free Google Chrome extension web-
scraper.io, which enabled the compilation of a combined Excel database.
The database included the article title, uniform resource locator (URL),
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Table 1
News outlets and the number of articles included in the media analysis.
News outlet Paywall  Total number of Of these, the Percent of
articles related to number of articles
battery industry articles analyzed, %
developments included in the
analysis
Magyar Hang  partly 591 179 30,3
24.hu partly 702 170 24,2
telex.hu no 334 132 39,5
atlatszo.hu no 249 127 51,0
index.hu no 186 73 39,2
HVG360 partly 198 23 11,6
origo.hu no 130 6 4,6
valaszonline. no 33 5 15,2
hu
Total 2423 715 29,5

Source: own compilation

publication date, and, where available, tags and introductory texts.
Following the research objectives, 715 articles were selected from the
total results. This selection was based on the article titles and any
associated information. Each selected article was assigned to between
one and three of the following predefined thematic categories.

(1) Authorities

(2) Local governments

(3) Participation

(4) Environmental aspects

(5) Social aspects

(6) Protests and demonstrations, or public opinion

The distribution of the analyzed articles across these thematic cate-
gories is presented in Table 2.

The selected articles were bulk downloaded by thematic category
using WinHTTrack Website Copier software. A thorough review of these
articles was then conducted. The presence of procedural injustices
related to each theme was analyzed. Consequently, a detailed note was
prepared that highlighted specific examples of procedural injustices by
theme. This was then verified by another researcher for accurate iden-
tification and interpretation. Finally, a general summary was produced
that provided the basis for the media analysis results presented in Sec-
tion 4.1. During this process, two themes—*“Participation” and “Protests
and demonstrations, or public opinion”—were merged (as “Public
participation”) owing to their close relationship.

While the study included both pro-government and independent
online news portals, the analysis is limited by the general tendency of
digital news media to highlight negative content—a bias often rein-
forced by audience-driven selective exposure and structural incentives
within the media to emphasize negativity (van der Meer et al., 2018,
2020; Watson et al., 2024).

Table 2
Number of analyzed articles by the thematic category related to procedural
injustice.

News outlet Theme Theme Theme Theme Theme Theme
1 2 3 4 5 6
Magyar Hang 66 44 38 33 19 57
24.hu 62 31 27 37 21 47
telex.hu 59 38 29 28 9 34
atlatszo.hu 65 8 7 46 3 29
index.hu 23 17 11 20 2 31
HVG360 6 3 2 11 2 8
origo.hu 4 1 0 3 0 1
valaszonline. 1 0 3 0 1
hu
Total: 286 144 114 181 56 208

Source: own compilation
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3.2. Interview method

The individuals interviewed included representatives from the
Hungarian Battery Association, the Environmental Management and
Law Association, Greenpeace, the World Wide Fund for Nature (WWF),
CSOs, and independent experts with comprehensive knowledge of bat-
tery industry investments. The selection of these organizations was
based on the results of the media analysis, with their opinions and ac-
tions regarding battery factories appearing frequently and prominently
in the online outlets. Insights were sought from these specialists and
stakeholders with extensive knowledge of the development of the bat-
tery industry and associated aspects related to environmental justice.
During the primary data collection in autumn 2024, detailed interviews
with 10 individuals were conducted. The interviewees were deeply
familiar with reindustrialization and its social effects, with some par-
ticipants knowledgeable about the complex environmental and social
problems since the 2000s. All interviews were conducted in person, and
each lasted at least 1 h. Perspectives were obtained on the national and
local impacts of the battery industry and the positive and negative as-
pects of these investments. Eight of the participants were aged over 40
and two under 40, with an equal gender distribution.

The interviewees were politically neutral, highly credible experts
and civil society professionals with higher education degrees, many of
whom voiced criticism of reindustrialization and battery production.
This is understandable, as their perspectives reflect concerns related to
environmental injustice. Consequently, the sample included fewer re-
spondents supportive of the battery industry, which introduces a certain
asymmetry and constitutes a limitation of the analysis.

The fundamental principles of qualitative interviewing were adhered
to throughout the process, with an Interview Protocol Refinement (IPR)
(Castillo-Montoya, 2016) utilized. The participants’ rights and ano-
nymity were ensured. While a set of predetermined interview questions
was used, participants were also allowed to talk about topics they
considered essential. The semi-structured interview questions are pre-
sented in Appendix 1.

4. Results
4.1. Media analysis

The media analysis identified procedural injustices associated with
battery manufacturing investments and production. The findings are
summarized under the following five thematic areas.

4.1.1. Authorities

Environmental use permits for battery factories and other industrial
facilities are issued by county government offices, while disaster man-
agement permits are the jurisdiction of county disaster management
directorates. Permits have always been granted, even to companies with
a record of regulatory violations. In several cases, investments were not
classified as environmentally impactful despite the likelihood of signif-
icant environmental consequences, exempting these investments from
environmental impact assessments (EIAs).

Authorities are responsible for monitoring regulatory compliance
and emissions thresholds; however, many battery-related facilities have
not been subject to such oversight due to their classification. In addition,
authorities have frequently withheld information on factory inspections
and their outcomes. The fines imposed for violations have been minimal
and have failed to incentivize compliance with environmental or occu-
pational safety standards. Factory shutdowns have been non-existent.
Authorities have also demonstrated a reluctance to share information
with CSOs or local mayors. As a result, CSOs have sometimes pursued
legal action to access data on factory operations. While county courts
generally appeared impartial, authorities have often appealed unfavor-
able decisions to the Supreme Court, which has frequently altered the
initial rulings.
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4.1.2. Local governments

Industrialization and the development of a national battery industry
are high government priorities. Some local governments have supported
industrial investments, including battery factories, due to anticipated
increases in business tax revenue. In these cases, local decision-makers
have avoided public consultation and refrained from organizing hear-
ings owing to awareness of widespread public opposition. Withholding
information on industrial projects and their impacts has been common.

In other instances, local authorities have lacked sufficient informa-
tion on proposed investments, hindering the provision of information to
communities on their potential environmental consequences. Opposi-
tion to central government-backed investments has previously resulted
in land designated for such projects being reclassified as a special eco-
nomic zone, transferring control from municipal to county-level gover-
nance (this practice has since changed).

The government has introduced several legislative measures to
facilitate industrial development, potentially undermining local auton-
omy. One such example is Act LIII of 2006 on the acceleration and
simplification of the implementation of investments of special impor-
tance to the national economy, which has streamlined investments
considered of national economic significance. When such a designation
is made, special regulatory frameworks can be applied to the area
concerned.

4.1.3. Public participation

Communities have often felt excluded from decisions related to in-
dustrial developments, believing that local authorities have prioritized
economic interests and state-level objectives over environmental pro-
tection and public health. Local opinions have seldom been sought in
advance. The first formal opportunity for public input has typically
occurred during the environmental permitting procedure, when the
competent government office has organized a public hearing; however,
developments are already under construction by this point.

These hearings have frequently been contentious. In response, the
government has permitted online hearings, limiting public engagement
to emailed questions and enabling authorities to decide which queries to
address. In another case, residents were only able to submit a 3-min
voicemail summarizing their concerns.

Attempts by individuals, CSOs, and opposition parties to initiate
national or local referendums on battery industry development have
failed. The Supreme Court rejected a proposal for a national referendum
on banning battery factories, reasoning that such factories already exist
and are under construction, making a retroactive law infeasible.

4.1.4. Social aspects

To support its economic strategy, the government plans to relocate
approximately 500,000 guest workers to Hungary. According to the
Ministry for National Economy, 120,000 guest workers were employed
in 2024. Cities with significant industrial activity, including Debrecen,
Miskole, Gyor, God, and Ivancsa, have hosted most of these workers.

Accommodation for guest workers has often been poorly managed,
creating social tensions. In larger cities, worker dormitories have been
built within or near industrial zones with approval from local author-
ities. Residents have sometimes observed large construction projects
near their homes without being informed of their purpose, causing
speculation and concern, which has often focused on whether the
buildings would provide dormitories.

In suburban areas, private investors have often converted single-
family homes into unofficial worker dormitories. As only tourist ac-
commodation and official dormitories require operating permits, these
informal arrangements are legal, even if used to house numerous ten-
ants. Local governments and authorities have often lacked the capacity
or inclination to intervene in such cases.

4.1.5. Environmental aspects
Environmental concerns related to battery factories have been
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commonly reported in online media. These concerns comprised two
main categories: (1) overexploitation of environmental resources and
(2) local pollution risks. First, large-scale industrial and infrastructural
developments have often encroached on protected natural areas and
consumed significant land and water resources. Second, potential pol-
lution—including electrolyte spills; elevated nickel levels during pro-
duction; and air, water, and noise pollution—has caused public health
concerns.

To secure land for industrial projects, municipalities have purchased
or expropriated private property from residents, sometimes without
fully informing the owners of their legal rights or providing consultation
opportunities. Some property owners have reported feeling pressured by
local authorities. Older landowners, recalling earlier socialist state ex-
propriations, have expressed concerns about legal repercussions if they
refused to sell, even when offered below-market prices.

Both residents and city officials have often been unaware of potential
pollution risks. Before 2023, companies were not legally required to
install emissions monitoring systems on-site. Therefore, authorities have
relied on factory management to self-report accidents, many of which
have been unreported. Consequently, mayors and emergency services
have lacked the information needed to effectively respond to environ-
mental incidents, placing residents at risk.

4.2. Interviews

4.2.1. General concerns: risks and deficiencies

Following the media analysis, interviews with 10 experts from
different CSOs and other organizations were conducted. All of the par-
ticipants agreed that electromobility and its related sectors, particularly
the battery industry, are critical to advancing climate neutrality. Some
of the interviewees suggested that battery production capacity expan-
sion in Hungary is aligned with EU and national climate protection
goals, effectively embodying the green transition. Other participants
expressed only partial agreement and noted that while industrial growth
related to EV production is essential, this growth has become excessive
and may be disproportionate to Hungary’s available resources.

Several concerns were raised regarding the rapid development of
battery production. According to most of the interviewees, this sector
does not effectively promote environmental protection, with current
battery technologies (including production, disposal, and recycling)
generating considerable ecological risks. Nine of the participants high-
lighted that the water and land requirements of the planned production
volume surpass existing carrying capacities and threaten local energy
resources. Only one participant suggested that renewable energy (pri-
marily solar energy) may meet the additional electricity demand from
battery factories. These experts considered it a significant flaw that
strategic environmental assessments have not been mandated for large
factories. Several interviewees noted that environmental licensing pro-
cedures for facilities have been classified as notable “priority in-
vestments.” From a national economic perspective, such investments
have been specifically expedited owing to this classification, thereby
precluding appropriate impact assessments: “No impact studies were
prepared, neither for individual plants nor for the sector as a whole.”

Most of the interviewees expressed concerns that the National Bat-
tery Industry Strategy 2030 lacks sufficient detail and does not fully
align with other national strategies. As one expert in environmental
protection and economic policy expressed, “The environmental and
social impacts of the sector remain largely unclear and unknown. We do
not know the benefits the battery sector might bring to Hungary, nor if it
justifies the current level of support.” For most of the participants, the
broader economic value of battery factories to the national economy
remained uncertain, and the rapid establishment of these facilities has
led to conditions indicative of procedural injustices. An optimistic view
was also shared: “There is a learning process happening across Europe.
In Hungary, all stakeholders are gradually becoming more informed.
This industry requires a cautious approach, transparency, and
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continuous professional dialogue among the government, local author-
ities, institutions, foreign companies, and the public. Regulation is get-
ting stricter, and discourse is improving.”

However, most of the participants were critical, citing a lack of social
partnership and a sense that public information should be more precise,
accurate, and balanced. They noted that local communities received
inadequate information regarding factories, essential documents were
missing, and opportunities for constructive discourse were lacking:
“Communities were presented with a fait accompli, while the industry’s
local impacts remain unpredictable. This approach is neither fair nor
democratic. Furthermore, some settlements with new factories do not
benefit from business taxes, and only a few residents are employed at
these facilities. The influx of guest workers, which is expected to in-
crease, will pose additional challenges.” The participant continued,
stating, “In addition, the accelerated investment process has made up-
holding environmental interests and rights impossible. This has led to
local conflicts, and the issue even impacts the entire country and reflects
current power dynamics and the vulnerability of local governments.”

4.2.2. Democratic deficits and forward-looking proposals

Several interviewees emphasized that investments have infringed on
environmental rights, creating a “democratic deficit.” While these issues
may directly affect communities living near factories, the unresolved
concerns accompanying this industrial expansion raise broader societal
questions. As one environmental law expert remarked, “The absence of
environmental impact assessments, the threat to natural resources, and
the excessive use of energy resources (without the knowledge or
involvement of affected communities) are issues beyond the outrage and
complaints of concerned local activist groups.”

Some of the participants argued that Hungary has neglected its
commitments under the Aarhus Convention. Large-scale investments in
the battery industry have overlooked essential principles, including
access to information, transparency, public participation in decision-
making, and environmental justice. Both professionals and the public
have only learned about these investments after governmental decisions
had been made: “There are situations when the legality and rule of law
are questionable; such as when authorities fail to respond to reports of
problematic cases or outright deny them.” One interviewee noted, “The
Greens are automatically categorized as anti-government, which is
inaccurate. Concerns about the battery industry are not tied to political
affiliations; experts seek a meaningful professional dialogue and the
promotion of long-term sustainability interests.” They then added, “The
government’s communication about this sector is unclear, and, in some
cases, even misleading, while local civil society and larger organizations
are labeled as ‘scaremongers.” We face a systemic problem where
inhumane situations arise. The legal pathway often fails in contentious
cases, forcing associations to turn to the press and media as their last
resort. While debatable, it’s the only avenue to voice our concerns.”

While acknowledging certain negative aspects, some of the in-
terviewees were less pessimistic. They felt that the government had
attempted to balance environmental and social considerations alongside
economic goals in recent years, which had led to a gradual increase in
public acceptance of battery factories and a clearer understanding of
their environmental impacts: “As of 2022, there has been a stronger
enforcement of expectations toward investors, and responsible agencies
have taken steps to systematically and proactively disseminate
information.”

Some of the participants viewed the debate on battery factories as an
opportunity to activate smaller communities; nevertheless, establishing
meaningful success had proven challenging: “It’s unclear whether the
numerous lawsuits will advance environmental democracy or whether
those attempting to assert their rights will eventually give up.” This was
a view expressed by representatives from various organizations. In
addition, “The efforts of citizens, associations, and organizations
working for environmental justice face significant obstacles, with
limited cooperation inside and outside their networks.” The interviewee
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continued, stating, “We approach authorities, engage legal representa-
tives, and strive to inform the public on these issues, yet community
interest remains low. Some prefer to leave their living place or avoid any
civil movements altogether. Local governments and mayors are also not
always reliable partners, while authorities and courts often delay re-
sponses, provide inadequate answers, or even obstruct the resolution
and legal settlement of emerging concerns.”

All of the participants agreed that the domestic presence of the
battery industry warranted greater public attention, as the factories’
long-term viability depends on sustained public support. As such, the
interviewees felt that far wider professional and social consultations
should have preceded the establishment of battery production on such a
scale: “With clear communication and comprehensive information, the
outrage and fears among more sensitive parts of the population could
have been mitigated. Although there are environmental risks associated
with these factories, an open dialogue could reduce the sense of
vulnerability. Negotiations between the state and investors must be
made public.” Several participants noted that institutional improve-
ments are needed: “Establishing an independent environmental pro-
tection ministry, effective authority activities, and transparent
environmental monitoring of companies would all significantly enhance
environmental safety, democracy, and justice.” “The only way to ensure
a harmonious coexistence between the battery industry and domestic
society is through transparency and minimizing environmental harm,” a
senior expert confidently stated.

5. Discussion

It has been firmly established in the relevant literature that (re)
industrialization often occurs alongside perceived environmental in-
justices by local communities (Boone et al., 2014; Elliott et al., 2004; Liu
et al., 2021; Viel et al., 2011). Furthermore, distributive injustice and
procedural injustice are cited as the most common forms of environ-
mental injustice regarding industrial developments (see, for example,
Barragan-Contreras, 2022; Huang and Chen, 2021; Laurian, 2008; Malin
and Ryder, 2023). This study investigated whether the establishment of
battery factories in Hungary is associated with perceived procedural
injustices by local communities. Moreover, as the EV transition expands
and countries worldwide—including advanced, post-industrial econo-
mies—intensify efforts to expand their battery industries, cases are
likely to become increasingly common.

Based on the media analysis and interviews, the exclusion of people
from decision-making on battery industry investments is the most
important form of procedural injustice. There are two main reasons why
people and CSOs are excluded from this decision-making. First, Hun-
gary’s reindustrialization is a highly centralized process—which the
government promotes—that aims to position Hungary among the most
industrialized countries in Europe. For example, the government
recently announced its “150 Factories Program,” which aims to establish
numerous factories throughout the country (https://kormany.hu/hir
ek/a-150-uj-gyar-program-segiti-az-ipari-termeles-helyreallasat).
Expanding the EV and lithium-ion battery industries is central to rein-
dustrialization in Hungary, but it is also a priority for many other
countries. Clearly, the government does not want Hungary to fall behind
in this global competition. As time is a critical factor in the battery
industry’s development, the government wants to remove obstacles that
may prevent battery companies from establishing factories in Hungary
or impede ongoing construction. Second, reindustrialization is charac-
terized by a democratic deficit. As Warren (2009) argued, “governments
are in democratic deficit when their citizens come to believe that they
cannot use their participatory opportunities and resources to achieve
responsiveness.” Reducing opportunities for public participation in
decision-making on industrial investments is a routine phenomenon
around the world (Cerchione et al., 2025), even in Western democracies
such as the EU and the United States (Eriksson et al., 2024; Jerez et al.,
2021; Slattery et al., 2023). In the Hungarian context, the demand for a
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local referendum on the establishment of battery factories was rejected
on the grounds that citizens had already expressed their opinions on the
development of their settlements when they elected their leaders;
therefore, there was no need for them to further express their opinions.
Overall, the above findings suggest that the democratic deficit associ-
ated with both the operation and development of contemporary capi-
talist economies is partly systemic in nature and reflects broader
tensions within Western democracies (Wagner, 2011).

In addition, many other forms of procedural injustice also occur
regarding industrialization, particularly the development of the battery
industry. A notable phenomenon is withholding information, which
often arises during industrialization. In some cases, the central govern-
ment has not informed local governments about which investors plan to
establish manufacturing facilities in their towns, rendering the local
governments unable to alleviate community frustrations. In other cases,
authorities have been reluctant to share information with CSOs and
communities on factory operations or faults that may have caused
environmental pollution. The erosion of transparency fosters distrust as
people do not believe that authorities will protect them from potential
environmental harm (see, for example, Eltetd, 2024). Another phe-
nomenon relating to procedural injustice is when the central govern-
ment uses legal means to enforce its will on municipalities that are
reluctant to accommodate industrial facilities owing to concerns about
their harmful environmental and social impacts. To further its economic
interests, the government is willing to use its power against entities that
also form part of the public administration system (see a similar example
from the United Kingdom by Cotton, 2017). In Hungary, a new phe-
nomenon of procedural injustice is limiting local governments’ rights
over their land (Csomos et al., 2024).

The dismantling of environmental institutions and the inconsistent
or selective enforcement of environmental regulations constitute
another form of procedural injustice. For example, there was an inde-
pendent Ministry of Environmental Protection in Hungary until 2010; it
was then abolished, and its tasks were first transferred to different
ministries and then to the Ministry of Energy in 2022. The lack of pre-
paredness of the institutions responsible for environmental protection
was demonstrated by the fact that battery factories began operating in
Hungary before these competent authorities had introduced emissions
limits for chemicals specifically used in battery production (e.g., N-
Methyl-2-pyrrolidone). Other countries have also shown signs of easing
strict environmental regulations to enable the development of industries
that present potential environmental risks. For example, to support the
government’s reindustrialization efforts, including promoting oil and
gas production, the Environmental Protection Agency in the United
States launched a major deregulation initiative, seeking to reverse 31
climate, air, and water pollution and emissions-related regulations
(EPA, 2025). The evidence indicates that industrialization is often
associated with a reconsideration of environmental regulations that
impede the establishment or development of certain industries.

While the media analysis and expert interviews show that procedural
injustices are part of the battery industry’s evolution, there are also signs
of change. As one expert argued, the European battery industry is
developing rapidly, and neither the relevant authorities nor the people
have experience in battery production and its impacts. All of the actors
involved in or affected by the battery industry are in a learning phase.
For example, the competent authorities have required CATL to install 10
monitoring wells at its Debrecen battery factory and conduct regular
water testing for the materials it uses or produces during battery pro-
duction. In addition, the municipality has established an air quality
monitoring system, with multiple stations across the city, enabling real-
time daily emissions data collection. Moreover, following repeated calls
from CSOs and Greenpeace to tighten the emissions thresholds for N-
Methyl-2-pyrrolidone, the government lowered the threshold from 150
tol mg/m3.
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6. Policy implications

The study findings have identified critical policy areas where ad-
justments may promote more sustainable and equitable environmental
governance and industrial development, both in Hungary and interna-
tionally. These modifications are particularly relevant to large-scale
industrial investments, such as giga-factories (e.g., lithium-ion battery
factories), which present substantial environmental, governance, and
procedural justice challenges. Key elements should include.

(1) Early and substantive stakeholder engagement: Developers and

authorities should engage with local communities and stake-

holders from the initial stages of project conception—well before
major decisions are made—enabling meaningful input into
project design and mitigation strategies.

Transparent and accessible information: Comprehensive and

independently verified EIAs, including risk analyses and pro-

posed mitigation measures, should be made publicly available
promptly and in a comprehensible format.

Independent and impartial review processes: Environmental as-

sessments and permitting decisions should be based on clear,

objective criteria and be free of political or economic influence.

The independence of the EIA process is essential.

(4) Open and accountable redress systems: Accessible channels
should be established to enable citizens to raise concerns, submit
complaints, and seek remedies when procedural rules or envi-
ronmental standards are breached.

(5) Adaptive regulatory framework: Continuous scientific assess-
ments and periodic reviews, and the rigorous tightening of
environmental standards, are needed for battery manufacturing
facilities. Therefore, establishing a dynamic mechanism to enable
stringent regulatory updates is imperative to ensure long-term
environmental sustainability and the safety of local communities.

(6) Government institution responsible for environmental protec-
tion: A government body should be established and endowed
with sufficient resources, expertise and political authority to
strengthen environmental governance. Such an institution could
effectively enforce regulations, coordinate long-term sustain-
ability strategies, and ensure that ecological aspects are appro-
priately integrated alongside economic and social objectives.

2

—

3

-

As one interviewee noted, truly zero-impact battery production is
currently not feasible, and the application of the best available tech-
niques can only mitigate rather than eliminate environmental burdens.
Consequently, the extent of environmental impacts largely depends on
the regulatory framework, specific investment decisions, and operating
practices.

7. Conclusions

This study shows that the lithium-ion battery industry, which only
recently emerged in Hungary, has expanded rapidly and without suffi-
cient institutional safeguards, causing significant procedural injustices
at multiple governance levels. The unprecedented speed and scale of this
industrialization have meant that society has had little time to mean-
ingfully respond. Public awareness has only emerged in recent years,
after key decisions had already been made. The lack of adequate insti-
tutional oversight, combined with insufficient opportunity for civil
monitoring and discourse, reflects a broader governmental hegemony
undermining both environmental governance and justice. Consequently,
the burdens of industrial development have disproportionately affected
local communities, who have had limited influence on decisions
impacting their environment and health. The lack of transparency,
restricted public participation, and prioritization of economic objectives
over environmental and social considerations present significant chal-
lenges. A just and sustainable future for the battery industry and its host
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communities requires greater transparency, stronger local democratic
engagement, greater regulatory system independence, and a genuine
commitment to environmental and social responsibility. These findings
highlight the urgent need for inclusive professional and societal dia-
logue before large-scale industrial projects.

CRediT authorship contribution statement

Gyorgy Csomos: Writing — review & editing, Writing — original
draft, Supervision, Methodology, Funding acquisition, Formal analysis,
Data curation, Conceptualization. Andras Donat Kovacs: Writing —
review & editing, Writing — original draft, Methodology, Investigation,
Formal analysis, Data curation. Jeno Zsolt Farkas: Writing — review &
editing, Writing — original draft, Software, Methodology, Formal anal-
ysis, Data curation, Conceptualization.

Funding statement

The research was supported by the National Research, Development
and Innovation Office [Grant number: K142121] and the University of
Debrecen Program for Scientific Publication.

Declaration of competing interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
Gyorgy Csomos reports financial support was provided by National
Research Development and Innovation Office. If there are other authors,
they declare that they have no known competing financial interests or
personal relationships that could have appeared to influence the work
reported in this paper.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jclepro.2025.146298.

Data availability
No data was used for the research described in the article.

References

Akrofi, M.M., McLellan, B.C., Okitasari, M., 2024. Characterizing ‘injustices’ in clean
energy transitions in Africa. Energy Sustain. Dev. 83, 101546. https://doi.org/
10.1016/j.esd.2024.101546.

Amnesty International, 2019. Amnesty challenges industry leaders to clean up their
batteries. https://www.amnesty.org/en/latest/press-release/2019/03/amnesty-ch
allenges-industry-leaders-to-clean-up-their-batteries/.

Barragan-Contreras, S.J., 2022. Procedural injustices in large-scale solar energy: a case
study in the Mayan region of Yucatan, Mexico. J. Environ. Pol. Plann. 24 (4),
375-390. https://doi.org/10.1080,/1523908X.2021.2000378.

Boone, C.G., Fragkias, M., Buckley, G.L., Grove, J.M., 2014. A long view of polluting
industry and environmental justice in Baltimore. Cities 36, 41-49. https://doi.org/
10.1016/j.cities.2013.09.004.

Bullard, R.D., Johnson, G.S., 2000. Environmental Justice: grassroots activism and its
impact on public policy decision making. J. Soc. Issues 56 (3), 555-578. https://doi.
org/10.1111/0022-4537.00184.

Canelas, J., Carvalho, A., 2023. The dark side of the energy transition: extractivist
violence, energy (In) justice and lithium mining in Portugal. Energy Res. Social Sci.
100, 103096. https://doi.org/10.1016/j.erss.2023.103096.

Capello, R., Cerisola, S., 2023. Regional reindustrialization patterns and productivity
growth in Europe. Reg. Stud. 57 (1), 1-12. https://doi.org/10.1080/
00343404.2022.2050894.

Castillo-Montoya, M., 2016. Preparing for interview research: the interview protocol
refinement framework. Qual. Rep. 21 (5), 811-831. https://doi.org/10.46743/
2160-3715/2016.2337.

Cerchione, R., Morelli, M., Passaro, R., Quinto, I., 2025. Balancing sustainability and
circular justice: the challenge of the energy transition. J. Clean. Prod. 494, 144942.
https://doi.org/10.1016/j.jclepro.2025.144942.

Cotton, M., 2017. Fair fracking? Ethics and environmental justice in United Kingdom
shale gas policy and planning. Local Environ. 22 (2), 185-202. https://doi.org/
10.1080/13549839.2016.1186613.

Journal of Cleaner Production 521 (2025) 146298

Csomés, G., Szalai, A., Farkas, J.Z., 2024. A sacrifice for the greater good? On the main
drivers of excessive land take and land use change in Hungary. Land Use Policy 147,
107352. https://doi.org/10.1016/j.landusepol.2024.107352.

Deacon, L., Baxter, J., Buzzelli, M., 2015. Environmental justice: an exploratory snapshot
through the lens of Canada’s mainstream news media. Can. Geogr.-Geogr. Can. 59
(4), 419-432. https://doi.org/10.1111/cag.12223.

Domingues, A.M., de Souza, R.G., Luiz, J.V.R., 2024. Lifecycle social impacts of lithium-
ion batteries: consequences and future research agenda for a safe and just transition.
Energy Res. Social Sci. 118, 103756. https://doi.org/10.1016/j.erss.2024.103756.

Elliott, M.R., Wang, Y., Lowe, R.A., Kleindorfer, P.R., 2004. Environmental justice:
frequency and severity of US chemical industry accidents and the socioeconomic
status of surrounding communities. J. Epidemiol. Community Health 58 (1), 24-30.
https://doi.org/10.1136/jech.58.1.1.

Eltetd, A., 2024. Why different? Specific characteristics of the Hungarian battery
industry - legal background, environmental impacts. Kiilgazdasag 68 (7-8), 88-120.
https://doi.org/10.47630/KULG.2024.68.7-8.88.

EPA [United States Environmental Protection Agency], 2025. EPA launches biggest
deregulatory action in U.S. History. https://www.epa.gov/newsreleases/epa-launch
es-biggest-deregulatory-action-us-history.

Eriksson, M., Lundgren, A.S., Liliequist, E., 2024. Logics of competition: the forming of
opinion in the bid for a green mega investment. Geogr. Ann. Ser. B-Human Geogr.
1-17. https://doi.org/10.1080/04353684.2024.2400893.

Escosteguy, M., Diaz Paz, W.F., Iribarnegaray, M.A., Clavijo, A., Ortega Insaurralde, C.,
Stern, H., Venencia, C.D., Brannstrom, C., Hufty, M., Seghezzo, L., 2023. Chapter 24 -
will electro-mobility encourage injustices? The case of lithium production in the
Argentine Puna. In: Nadesan, M., Pasqualetti, M.J., Keahey, J. (Eds.), Energy
Democracies for Sustainable Futures. Academic Press, Cambridge, MA, pp. 225-232.

Escosteguy, M., Ortega Insaurralde, C., Diaz Paz, W.F., Brannstrom, C., Iribarnegaray, M.
A., Hufty, M., Seghezzo, L., 2024. The political ecology of justice outcomes of lithium
mining: The case of Salar del Hombre Muerto, Argentina. Extr. Ind. Soc. 18, 101477.
https://doi.org/10.1016/j.exis.2024.101477.

Gerdcs, T., 2022. The structural dilemma of value-chain upgrading: Hungarian suppliers’
integration into the world economy. Soc. Econ. 44, 159-181. https://doi.org/
10.1556/204.2021.00022.

Gillard, R., Snell, C., Bevan, M., 2017. Advancing an energy justice perspective of fuel
poverty: household vulnerability and domestic retrofit policy in the United Kingdom.
Energy Res. Social Sci. 29, 53-61. https://doi.org/10.1016/j.erss.2017.05.012.

Hall, N., Ashworth, P., Devine-Wright, P., 2013. Societal acceptance of wind farms:
analysis of four common themes across Australian case studies. Energy Policy 58,
200-208. https://doi.org/10.1016/j.enpol.2013.03.009.

Harapko, S., 2023. How COVID-19 impacted supply chains and what comes next. EY.
https://www.ey.com/en_gl/insights/supply-chain/how-covid-19-impacted-supp
ly-chains-and-what-comes-next.

Harvey, B., Bice, S., 2014. Social impact assessment, social development programmes
and social licence to operate: tensions and contradictions in intent and practice in
the extractive sector. Impact Assess. Proj. Apprais. 32 (4), 327-335. https://doi.org/
10.1080/14615517.2014.950123.

Huang, G.C.-L., Chen, R.-Y., 2021. Injustices in phasing out nuclear power?: exploring
limited public participation and transparency in Taiwan’s transition away from
nuclear energy. Energy Res. Social Sci. 71, 101808. https://doi.org/10.1016/j.
erss.2020.101808.

Jerez, B., Garcés, 1., Torres, R., 2021. Lithium extractivism and water injustices in the
Salar de Atacama, Chile: The colonial shadow of green electromobility. Polit. Geogr.
87, 102382. https://doi.org/10.1016/j.polgeo.2021.102382.

Kulin, J., Johansson Sevd, I., 2019. The role of government in protecting the
environment: quality of government and the translation of normative views about
government responsibility into spending preferences. Int. J. Sociol. 49 (2), 110-129.
https://doi.org/10.1080/00207659.2019.1582964.

Kulkarni, S.P., 2000. Environmental ethics and information asymmetry among
organizational stakeholders. J. Bus. Ethics 27 (3), 215-228. https://doi.org/
10.1023/A:1006340624326.

Laurian, L., 2008. Environmental injustice in France. J. Environ. Plann. Manag. 51 (1),
55-79. https://doi.org/10.1080/09640560701712267.

Lester, L., 2010. Media and Environment: Conflict, Politics and the News. Polity Press,
Cambridge UK.

Leventhal, G.S., 1980. What should be done with equity theory? New approaches to the
study of fairness in social relationships. In: Gergen, K.J., Greenberg, M.S., Willis, R.
H. (Eds.), Social Exchange: Advances in Theory and Research. Plenum Press, New
York, pp. 27-55.

Liu, W., Agusdinata, D.B., 2020. Interdependencies of lithium mining and communities
sustainability in Salar de Atacama, Chile. J. Clean. Prod. 260, 120838. https://doi.
org/10.1016/j.jclepro.2020.120838.

Liu, W., Shen, J., Wei, Y.D., Chen, W., 2021. Environmental justice perspective on the
distribution and determinants of polluting enterprises in Guangdong, China.

J. Clean. Prod. 317, 128334. https://doi.org/10.1016/j.jclepro.2021.128334.

Malin, S.A., Ryder, S.S., 2023. “A Rigged process from the Beginning”: power and
procedural injustice within the Colorado oil and gas task force. Sociol. Forum 38 (2),
324-351. https://doi.org/10.1111/socf.12883.

NMHH [National Media and Infocommunications Authority], 2024a. The public of the
online media space (September 2024). https://nmhh.hu/cikk/248764/Az onlin
e_mediater_kozonsege_2024_szeptember.

NMHH [National Media and Infocommunications Authority], 2024b. The public of the
online media space (October 2024). https://nmhh.hu/cikk/249203/Az online_me
diater_kozonsege_2024_oktober.

Rodrik, D., 2016. Premature deindustrialization. J. Econ. Growth 21 (1), 1-33. https://
doi.org/10.1007/5s10887-015-9122-3.


https://doi.org/10.1016/j.jclepro.2025.146298
https://doi.org/10.1016/j.jclepro.2025.146298
https://doi.org/10.1016/j.esd.2024.101546
https://doi.org/10.1016/j.esd.2024.101546
https://www.amnesty.org/en/latest/press-release/2019/03/amnesty-challenges-industry-leaders-to-clean-up-their-batteries/
https://www.amnesty.org/en/latest/press-release/2019/03/amnesty-challenges-industry-leaders-to-clean-up-their-batteries/
https://doi.org/10.1080/1523908X.2021.2000378
https://doi.org/10.1016/j.cities.2013.09.004
https://doi.org/10.1016/j.cities.2013.09.004
https://doi.org/10.1111/0022-4537.00184
https://doi.org/10.1111/0022-4537.00184
https://doi.org/10.1016/j.erss.2023.103096
https://doi.org/10.1080/00343404.2022.2050894
https://doi.org/10.1080/00343404.2022.2050894
https://doi.org/10.46743/2160-3715/2016.2337
https://doi.org/10.46743/2160-3715/2016.2337
https://doi.org/10.1016/j.jclepro.2025.144942
https://doi.org/10.1080/13549839.2016.1186613
https://doi.org/10.1080/13549839.2016.1186613
https://doi.org/10.1016/j.landusepol.2024.107352
https://doi.org/10.1111/cag.12223
https://doi.org/10.1016/j.erss.2024.103756
https://doi.org/10.1136/jech.58.1.1
https://doi.org/10.47630/KULG.2024.68.7-8.88
https://www.epa.gov/newsreleases/epa-launches-biggest-deregulatory-action-us-history
https://www.epa.gov/newsreleases/epa-launches-biggest-deregulatory-action-us-history
https://doi.org/10.1080/04353684.2024.2400893
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref18
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref18
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref18
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref18
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref18
https://doi.org/10.1016/j.exis.2024.101477
https://doi.org/10.1556/204.2021.00022
https://doi.org/10.1556/204.2021.00022
https://doi.org/10.1016/j.erss.2017.05.012
https://doi.org/10.1016/j.enpol.2013.03.009
https://www.ey.com/en_gl/insights/supply-chain/how-covid-19-impacted-supply-chains-and-what-comes-next
https://www.ey.com/en_gl/insights/supply-chain/how-covid-19-impacted-supply-chains-and-what-comes-next
https://doi.org/10.1080/14615517.2014.950123
https://doi.org/10.1080/14615517.2014.950123
https://doi.org/10.1016/j.erss.2020.101808
https://doi.org/10.1016/j.erss.2020.101808
https://doi.org/10.1016/j.polgeo.2021.102382
https://doi.org/10.1080/00207659.2019.1582964
https://doi.org/10.1023/A:1006340624326
https://doi.org/10.1023/A:1006340624326
https://doi.org/10.1080/09640560701712267
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref30
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref30
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref31
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref31
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref31
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref31
https://doi.org/10.1016/j.jclepro.2020.120838
https://doi.org/10.1016/j.jclepro.2020.120838
https://doi.org/10.1016/j.jclepro.2021.128334
https://doi.org/10.1111/socf.12883
https://nmhh.hu/cikk/248764/Az_online_mediater_kozonsege_2024_szeptember
https://nmhh.hu/cikk/248764/Az_online_mediater_kozonsege_2024_szeptember
https://nmhh.hu/cikk/249203/Az_online_mediater_kozonsege_2024_oktober
https://nmhh.hu/cikk/249203/Az_online_mediater_kozonsege_2024_oktober
https://doi.org/10.1007/s10887-015-9122-3
https://doi.org/10.1007/s10887-015-9122-3

G. Csomos et al.

Rowthorn, R., Ramaswamy, R., 1999. Growth, trade, and deindustrialization. IMF Staff
Pap. 46 (1), 18-41. https://www.imf.org/external/pubs/ft/staffp/1999,/03-99/row
thorn.htm.

S&P Global, 2023. Lithium-ion battery capacity to grow steadily to 2030. S&P Global. htt
ps://www.spglobal.com/market-intelligence/en/news-insights/research/lith
ium-ion-battery-capacity-to-grow-steadily-to-2030.

Santos, S., Ravara, P., Rodrigues, D., 2021. Guide for Participation in Democratic
Environmental Governance. Westminster Foundation for Democracy, London. htt
ps://www.wfd.org/what-we-do/resources/guide-increasing-participation-democr
atic-environmental-governance.

Schlosberg, D., 2004. Reconceiving environmental justice: global movements and
political theories. Environ. Polit. 13 (3), 517-540. https://doi.org/10.1080/
0964401042000229025.

Schlosberg, D., 2013. Theorising environmental justice: the expanding sphere of a
discourse. Environ. Polit. 22 (1), 37-55. https://doi.org/10.1080/
09644016.2013.755387.

Skinner-Thompson, J., 2022. Procedural environmental justice. Wash. Law Rev. 97 (2),
399-458. In: https://washingtonlawreview.org/procedural-environmental-justice/.

Schuster, A., Zoll, M., Otto, I.M., Stélzel, F., 2023. The unjust just transition? Exploring
different dimensions of justice in the lignite regions of Lusatia, Eastern Greater
Poland, and Gorj. Energy Res. Social Sci. 104, 103227. https://doi.org/10.1016/j.
erss.2023.103227.

Slattery, M., Kendall, A., Helal, N., Whittaker, M.L., 2023. What do frontline
communities want to know about lithium extraction? Identifying research areas to
support environmental justice in Lithium Valley, California. Energy Res. Social Sci.
99, 103043. https://doi.org/10.1016/j.erss.2023.103043.

Sovacool, B.K., 2019. The precarious political economy of cobalt: balancing prosperity,
poverty, and brutality in artisanal and industrial mining in the Democratic Republic
of the Congo. Extr. Ind. Soc. 6 (3), 915-939. https://doi.org/10.1016/j.
exis.2019.05.018.

Sovacool, B.K., Turnheim, B., Hook, A., Brock, A., Martiskainen, M., 2021. Dispossessed
by decarbonisation: Reducing vulnerability, injustice, and inequality in the lived
experience of low-carbon pathways. World Dev. 137, 105116. https://doi.org/
10.1016/j.worlddev.2020.105116.

Syme, G.J., Nancarrow, B.E., McCreddin, J.A., 1999. Defining the components of fairness
in the allocation of water to environmental and human uses. J. Environ. Manag. 57
(1), 51-70. https://doi.org/10.1006/jema.1999.0282.

Journal of Cleaner Production 521 (2025) 146298

Taylor, D.E., 2014. Toxic Communities: Environmental Racism, Industrial Pollution, and
Residential Mobility. New York University Press, New York, NY.

Tejeda, A., 2022. Recycling injustice: lead-toxicity publics and the struggle over
sustainability. Media+Environment 4 (1), 1-21. https://doi.org/10.1525/
001¢.35473.

van der Meer, T.G.L.A., Kroon, A.C., Verhoeven, P., Jonkman, J., 2018. Mediatization
and the disproportionate attention to negative news. Journal. Stud. 20 (6), 783-803.
https://doi.org/10.1080/1461670x.2018.1423632.

van der Meer, T.G.L.A., Hameleers, M., Kroon, A.C., 2020. Crafting our own biased media
diets: the effects of confirmation, source, and negativity bias on selective attendance
to online news. Mass commun. Soc. 23 (6), 937-967. https://doi.org/10.1080/
15205436.2020.1782432.

Viel, J.-F., Hagi, M., Upegui, E., Laurian, L., 2011. Environmental justice in a French
industrial region: are polluting industrial facilities equally distributed? Health Place
17 (1), 257-262. https://doi.org/10.1016/j.healthplace.2010.10.007.

Vilhunen, T., Kojo, M., Litmanen, T., Taebi, B., 2022. Perceptions of justice influencing
community acceptance of spent nuclear fuel disposal. A case study in two Finnish
nuclear communities. J. Risk Res. 25 (8), 1023-1046. https://doi.org/10.1080/
13669877.2019.1569094.

Wagner, P., 2011. The democratic crisis of capitalism: reflections on political and
economic modernity in Europe. SSRN Electron. J. https://doi.org/10.2139/
ss1n.1969031. LEQS Paper No. 44.

Warren, M.E., 2009. Citizen participation and democratic deficits: considerations from
the perspective of democratic theory. In: DeBardeleben, J., Pammett, J.H. (Eds.),
Activating the Citizen: Dilemmas of Participation in Europe and Canada. Palgrave
Macmillan, London, pp. 17-40.

Watson, J., van der Linden, S., Watson, M., Stillwell, D., 2024. Negative online news
articles are shared more to social media. Sci. Rep. 14 (1), 21592. https://doi.org/
10.1038/541598-024-71263-z.

Wormann, C., 2022. Global energy justice: the case of cobalt. https://home.uni-leipzig.
de/~afrikastudien/2022/02/17/global-energy-justice-the-case-of-cobalt/.

Young, I.M., 1990. Justice and the Politics of Difference. Princeton University Press,
Princeton, NJ.

Zoellner, J., Schweizer-Ries, P., Wemheuer, C., 2008. Public acceptance of renewable
energies: results from case studies in Germany. Energy Policy 36 (11), 4136-4141.
https://doi.org/10.1016/j.enpol.2008.06.026.


https://www.imf.org/external/pubs/ft/staffp/1999/03-99/rowthorn.htm
https://www.imf.org/external/pubs/ft/staffp/1999/03-99/rowthorn.htm
https://www.spglobal.com/market-intelligence/en/news-insights/research/lithium-ion-battery-capacity-to-grow-steadily-to-2030
https://www.spglobal.com/market-intelligence/en/news-insights/research/lithium-ion-battery-capacity-to-grow-steadily-to-2030
https://www.spglobal.com/market-intelligence/en/news-insights/research/lithium-ion-battery-capacity-to-grow-steadily-to-2030
https://www.wfd.org/what-we-do/resources/guide-increasing-participation-democratic-environmental-governance
https://www.wfd.org/what-we-do/resources/guide-increasing-participation-democratic-environmental-governance
https://www.wfd.org/what-we-do/resources/guide-increasing-participation-democratic-environmental-governance
https://doi.org/10.1080/0964401042000229025
https://doi.org/10.1080/0964401042000229025
https://doi.org/10.1080/09644016.2013.755387
https://doi.org/10.1080/09644016.2013.755387
https://washingtonlawreview.org/procedural-environmental-justice/
https://doi.org/10.1016/j.erss.2023.103227
https://doi.org/10.1016/j.erss.2023.103227
https://doi.org/10.1016/j.erss.2023.103043
https://doi.org/10.1016/j.exis.2019.05.018
https://doi.org/10.1016/j.exis.2019.05.018
https://doi.org/10.1016/j.worlddev.2020.105116
https://doi.org/10.1016/j.worlddev.2020.105116
https://doi.org/10.1006/jema.1999.0282
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref49
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref49
https://doi.org/10.1525/001c.35473
https://doi.org/10.1525/001c.35473
https://doi.org/10.1080/1461670x.2018.1423632
https://doi.org/10.1080/15205436.2020.1782432
https://doi.org/10.1080/15205436.2020.1782432
https://doi.org/10.1016/j.healthplace.2010.10.007
https://doi.org/10.1080/13669877.2019.1569094
https://doi.org/10.1080/13669877.2019.1569094
https://doi.org/10.2139/ssrn.1969031
https://doi.org/10.2139/ssrn.1969031
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref56
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref56
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref56
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref56
https://doi.org/10.1038/s41598-024-71263-z
https://doi.org/10.1038/s41598-024-71263-z
https://home.uni-leipzig.de/%7Eafrikastudien/2022/02/17/global-energy-justice-the-case-of-cobalt/
https://home.uni-leipzig.de/%7Eafrikastudien/2022/02/17/global-energy-justice-the-case-of-cobalt/
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref59
http://refhub.elsevier.com/S0959-6526(25)01648-8/sref59
https://doi.org/10.1016/j.enpol.2008.06.026

	A systematic analysis of different forms of procedural injustice associated with reindustrialization in Hungary: A case stu ...
	1 Introduction
	2 Literature review
	3 Materials and methods
	3.1 Media analysis
	3.2 Interview method

	4 Results
	4.1 Media analysis
	4.1.1 Authorities
	4.1.2 Local governments
	4.1.3 Public participation
	4.1.4 Social aspects
	4.1.5 Environmental aspects

	4.2 Interviews
	4.2.1 General concerns: risks and deficiencies
	4.2.2 Democratic deficits and forward-looking proposals


	5 Discussion
	6 Policy implications
	7 Conclusions
	CRediT authorship contribution statement
	Funding statement
	Declaration of competing interest
	Appendix A Supplementary data
	Data availability
	References


